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Summary

We conducted a systematic review of the literature on the use of mobile phones for weight loss. A total of 43 studies were
identified on obese or overweight adults, aged |18 years or over. After review, ten articles met the inclusion criteria. There were
1 9—534 participants per study. Participants were from European, Asian and North American regions. The mean body mass index
(BMI) of the subjects varied from 22 to 36 kg/m?. Two studies used text messaging or multimedia messaging. All the other
studies used mobile-phone apps or web-based programmes that could be accessed from mobile phones as a part of a weight-
loss intervention or for evaluating their potential for use and their acceptance. Most studies lasted 2—4 months and the
maximum duration was | year. All but two studies showed reductions in the participants’ bodyweight, BMI, waist circumference
and body fat in the various interventions. There appeared to be a proportional relationship between weight loss and programme
use. The programmes most benefited those who took a pro-active approach to everyday problems. Frequent self-recording of
weight seemed to be important, as was the personalisation of the intervention (counselling and individualized feedback). Finally,

a social support system acted as a motivational tool.

Accepted: 28 April 2014

Introduction

Obesity is the cause of death of 2.8 million people a year.
It is also one of the main risk factors for other chronic
diseases, such as diabetes, cardiovascular disease and
some types of cancer.! Unhealthy diets and physical
inactivity, together with a variety of social factors, are
the main causes of obesity developing.

Nutritional, dietary, physical, pharmacological and
surgical treatments can lead to controlled weight loss
and provide health benefits for individuals.” However,
weight regain after initial weight loss is a major problem.?
Clinical practice and research have highlighted major limi-
tations regarding access to, compliance with, and the cost
and long-term effectiveness of conventional weight-loss
treatments. The difficulty in changing weight-control
behaviours seems to be the main cause behind the
weight regain. Current approaches to behavioural weight
control have inherent limitations and are not feasible in
the long-term. They are costly and require significant time
and effort on the part of the participant.’

It is therefore necessary to seek new approaches that
are effective in the long term, economically viable and
capable of reaching a broad population of individuals in
order to engage and involve them over extended periods
of time. Information and communication technologies
(ICTs) may be useful tools in weight loss and weight main-
tenance, as they offer advantages in terms of cost, ease of

use, accessibility and visit times, while improving compli-
ance with prescribed treatments through extensive patient
monitoring and continuous support.*> Communication
via ICTs could improve conventional health communica-
tion through improved customization, contextuality,
interactivity and mixed media. Theoretically, e-health
communication could combine these features, unlike the
current ‘segmented’ approaches.® To promote dietary and
behavioural changes, research suggests that intervention
programmes must be participatory, empathetic, empower-
ing, interactive, contextually situated and convenient. In
this sense, communication via ICTs seems to have a
greater effect on psychological control factors, self-efficacy
and motivation among patients than conventional
means of communication.® Some studies have shown
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Abstracts identified and reviewed

N=43

Articles excluded, N=21

16 did not meet the target population inclusion criteria, as they
referred mainly to children or adolescents.

3 referred to users’ views on the potential use of mobile
phones.

1 was an opinion piece.

1 was an audit of mobile-phone apps

Articles fully reviewed
N=22

Articles excluded, N=12

4 dealt with other conditions without evaluating weight loss.

2 referred to the use of mobile phones for voice calls only.

6 referred to the assessment of technological tools or of other
variables without providing data on weight loss

Articles included in the review
N=10

Figure 1. Search results.

that self-monitoring of food intake, physical activity and
weight, together with greater responsibility being taken by
patients for their own health, help with weight loss and
maintenance.”®

Of the many ICTs available (e.g. web sites, instant
messaging, chats, video calls), mobile-phone applications
(apps) are the ones most likely to gain in importance. The
number of patients with mobile phones, of health-related
apps and of scientific publications on the potential of
using mobile phones and apps for self-care is growing
considerably.” Their ease of use and availability are
important factors. Communicating via mobile phones
also enables interaction, which is one of the most import-
ant features of communication in health promotion.'”

The objective of the present study was to review the use
of mobile phones and associated apps as weight-loss tools.

Methods

A literature search was performed to find articles
published up to December 2012 in the databases:
PubMed, IME - Biomedicina (Spanish National
Research Council), Cochrane Library Plus, Informa
Healthcare, SpringerLink and PsycARTICLES
(American Psychological Association). The search was
performed with no language restrictions, using combin-
ations of the following keywords and MESH terms: ““cel-
lular phone”, ““cell phone”, “smartphone”, “weight loss”
and “‘obesity”. Studies were included if they had been
conducted on obese or overweight human adults, aged
18 years or over; there was no body mass index restriction.
The search included any type of study using tools or apps
for mobile phones, whose primary aim was to achieve
weight loss or weight loss maintenance, and which
reported data about weight change. The concomitant
use of any other type of ICT communication — such as
websites, email messages, chats — or face-to-face inter-
action was not an exclusion criterion.

A total of 43 studies were identified, the abstracts of
which were reviewed to determine whether or not they
matched the inclusion and exclusion criteria. After assess-
ing the 43 abstracts, 21 studies were excluded and 22
required a more detailed review. After reading the full
texts of those studies, 10 were considered to meet the selec-
tion criteria of the search. The reasons for exclusion were
that the studies dealt with other conditions without eval-
uating weight loss; did not meet the target population
inclusion criteria, as they referred mainly to children or
adolescents; referred to the assessment of technological
tools without providing data on weight loss; referred
only to users’ views on the potential use of mobile
phones for the delivery of weight loss interventions; opin-
ion pieces; audit of mobile-phone apps; or referred to the
use of mobile phones for voice calls only. The search and
selection process is summarised in Figure 1.

Results

The data and information on the ten studies reviewed are
summarised in Table 1. There were 19-534 participants
per study. Participants were from European (Central
European and  Nordic''>1°, Mediterranean, 17),
Asian'*!*181% and North American'>?° regions. Only
two studies'>? made a distinction between Whites,
African Americans and Hispanics. Men and women
were included in all studies, except one.'” In most studies,
women were more highly represented and accounted for
60-89% of the participants. The age range of the partici-
pants was 18—65 years, with mean ages mostly between
45 and 55 years. The mean body mass index (BMI) of
the subjects varied considerably from 22 to 36 kg/m?.

Several studies stated that the participants had to have
a little knowledge of technology, such as Internet access,
data entry or basic computer skills.'”'®!'” None of the
other articles either included or specified criteria of
this type.
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Interventions

Two studies'*'” focused on the use of text messaging or
multimedia messaging. In the first study, one message per
week was sent giving advice on diet, exercise and a change
in habits. In the second study, the control group had
paper-based materials containing nutritional information
and the intervention group had additional daily text and
multimedia messages containing dietary and behavioural
strategies to improve weight control and a monthly phone
call with an expert.

All the other studies used mobile-phone apps or web-
based programmes that could be accessed from mobile
phones as a part of their weight-loss interven-
tions' 1617181920 o1 6 evaluate their potential for use
and their acceptance.'''? The interventions were based
on a combination of nutritional information and general
dietary recommendations, together with self-recording of
weight or other variables of interest to the study. Lee
et al.”’ developed a phone-based diet game including
daily food intake control and learning weight control.
Haapala et al.'® used a weight loss programme via
mobile phone with feedback text messages containing
weight objectives, levels of attainment and percentage
achieved by other users. In the study by Castelnuovo
et al.'” the intervention group accessed a weight-loss web-
site, received video calls, a mobile application and elec-
tronic step counter bracelet. In both studies by Park
et al."®" there was weekly self-recording of measurements
via the Internet or mobile phone, plus text messages with
individual recommendations. Turner-McGrievy er al.*°
used two weekly podcasts for all the participants, plus
one smartphone application including the use of 2.0
social tools (Twitter) in the intervention group.

Other studies'""'*?° also included the option of sending
general motivational or participation reminder messages.
In both studies by Park et al.'®!"” they permitted indivi-
dualised responses to data entered by the participants by
way of feedback.

Most of the studies lasted 2-4 months, and the max-
imum duration was 1 year.'®!” None of the studies men-
tioned any post-intervention follow-up, so there was no
evidence of the observed effect being sustained over time.
In other words, follow-up only lasted for the length of the
intervention.

Measures and outcomes

All studies included bodyweight change before and
after the intervention. This measurement was comple-
mented by other anthropometric data (waist circumfer-
ence,'*'® BMIL'*'* body fat'’) information about
patient satisfaction and compliance,'>!>!¢ behavioural
changes,'” level of physical exercise'' or programme
use.'® In addition, the studies by Park er al.'®'" added
bodyweight, blood pressure and other data about blood
lipid and cholesterol levels in order to evaluate cardiovas-
cular risk levels.

Analysis

Two groups of studies could be distinguished by their
objectives. In the first group (n=2), the studies by
Mattila er al.'' and Morak er al.'> sought to validate a
tool as a step prior to its implementation as a weight-loss
method. In the first study, self-recording of weight, dictary
habits and physical activity had a good correlation with
observer-recorded measurements. Mattila et al. concluded
that mobile-phone apps could be useful for enabling
follow-up in a weight-loss programme. They also observed
that patients with higher self-recording activity were those
who managed to achieve greater weight loss. The pilot
study by Morak er al.'* aimed to assess whether the pro-
posed intervention in a group of obese patients would be
accepted by them. Their intervention was generally wel-
comed and well accepted, and was linked to a significant
and almost immediate weight loss and waist circumference
reduction. They highlighted the reliability of the data
entered by the patients, even though they found that
some participants had had problems accessing the website
and needed technical assistance.

In the second group (n=7), despite differences in dur-
ation, design and variables studied, all but two of those
that assessed the effectiveness of a specific intervention on
the reduction of biophysical variables (bodyweight, BMI,
waist circumference and body fat) found that the values in
intervention groups decreased by 4.5kg '® to 1.6 kg.'® Two
studies did not do this.'”?° One study'’ found that the
percentage of weight loss did not differ between the
groups. In the other®’, there was no significant difference
in weight change between groups, although a within-
group analysis revealed significant reductions of initial
weight at 3 and 6 months, but not at 12 months.

Studies showing data about BMI changes'*'*'* found
that the values in the intervention groups decreased by
0.6kg/m> ' and 0.78 kg/m>.'*> Articles showing data
about waist circumference'>!'*'%181% found that the
values in the intervention groups decreased by 6.3cm'®
and 2.3cm.'? Most studies lasted 2-4 months and the
maximum duration was 1 year.'®!”

Discussion

Despite the diversity and limitations of the studies
reviewed, there appeared to be certain elements that
were important to the successful use of apps in obesity.
First, there was a proportional relationship between
weight loss and programme use. Second, the programmes
most benefited those who took a pro-active approach to
everyday problems. Third, frequent self-recording of
weight seemed to be important, as was the personalisation
of the intervention (counselling and individualized feed-
back). Finally, a social support system acted as a motiv-
ational tool.

The studies reviewed showed that the mobile phone
interventions were generally welcomed and well-accepted,
and were linked to an almost immediate weight loss.
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All but two studies'”*° showed reductions in the partici-
pants’ bodyweight, BMI, waist circumference and body
fat. They also showed that the patients’ self-recorded
data coincided with the researchers’ observed data. In
the study of Turner-McGrievy et al., although there was
weight loss within groups (control and intervention) the
percentage weight loss did not differ between the groups.
In the study of Castelnuovo et al., there were no signifi-
cant differences between groups in weight change at any
time point. However, within-group analysis revealed sig-
nificant reductions of initial weight at 3 and 6 months, but
not at 12 months."’

However, the generalisability of the results is hindered
by certain limitations. First, most of the studies were
conducted on women aged about 50 years with a BMI
of 29-30kg/m?. A greater predisposition of women
towards participating in weight-loss trials could explain
some of the results.?’**?** In future studies, samples
should be gender-balanced to avoid such bias.

Second, it would be interesting to check if there is a
more suitable population type for interventions of this
kind. In the studies reviewed, population selections were
diverse and supposedly in accordance with the specific
local characteristics of the countries in which they had
been conducted; these considered that the BMIs of the
different populations varied by ethnic origin.>>***" It
should be noted that the studies conducted in the US
were the only ones that reflected ethnically complex socie-
ties, making a distinction between Whites, African
Americans and Hispanics (in the case of the latter, they
were excluded from one study and not mentioned in
the other).

Third, in most of the reviewed studies, the sample size
was small and the study duration was short. In general,
the intervention lasted for 2-4 months and there was no
post-intervention follow-up to evaluate whether the effect
had been sustained. The success of an intervention might
be a consequence of what could be called the novelty
factor. However, with the passing of time, interest in it
could wane, meaning that data collection would be
inaccurate or incomplete. If that effect were to persist in
an intervention extended by several months, then the posi-
tive weight-loss effect could gradually weaken. This might
also lead to a degree of fatigue among the participating
subjects, thus making it harder for them to comply with
the weight-loss steps proposed via the various ICTs, as
shown in the study by Haapala er al.'®

Nonetheless, we consider that studies with short inter-
vention periods can serve as a preliminary approach to the
implementation of mobile weight-loss tools. Without this
interpretation, the short length of the studies would other-
wise be hard to understand.

The wide variety of methodologies used in the reviewed
studies did not allow us to work out what the best type of
intervention would be for the central objective: weight
loss. Even so, the motivation to try and lose weight and
a predisposition towards using technologies among the
participants in studies of this type were aspects that

should be taken into account when it comes to developing
apps.”® In the study by Haapala er al.,'® there was a pro-
portional relationship between weight loss and pro-
gramme use. Subjects who used the available tools more
frequently achieved better results. This implies that a posi-
tive attitude towards technology may be an indicator for
predicting healthier dietary behaviours. These results are
in keeping with those obtained by others,” who have
pointed out that the people who benefit most are those
who take a more pro-active approach to the problems, as
they not only feel that that they have the ability to over-
come them, but also like taking the initiative to resolve
them. They also suggest that ICTs could provide the
necessary levels of responsibility and positive feedback
to weight loss and weight maintenance if they were
accessed regularly.?%-1:3233

Identifying the most suitable patients for this type of
intervention, or implementing actions with different levels
of intensity and at different times might significantly con-
tribute to the success of the treatments.**

Of particular note is the potential importance of fre-
quent self-recording of bodyweight, an aspect that, as
observed by Wing ef al., was strongly associated with
the maintenance of weight loss.®® In this respect, several
recent studies*>**** have demonstrated the importance of
frequent weight recording as a contributing factor in
weight-gain prevention. In addition, it is worth recalling
that the recommendations of the US National Institute of
Health state that self-control of weight is crucial to long-
term weight maintenance.>® That is why a predisposition
towards using tools of this type is so important, because
they also require regular effort to self-record weight vari-
ations. The study by Morak et al. related the benefits of
the weight-loss programme to the patients’ acceptance of
having to enter data regularly.'” The use of mobile-phone
apps was found to be greater than that of web-based pro-
grammes, owing to the flexibility and accessibility that the
use of the former offers.

Social and personal circumstances (mainly work-
related) had the greatest effect on participant drop-out.
At the same time, the use of mobile-phone apps might
be a motivational tool for further weight loss.
Intervention personalisation could be another important
aspect of the success of an intervention.** However, fur-
ther research is required to understand the extent to which
the technology used in the intervention, the intervention
modality and the use of tools that foster motivational
support, peer communication and professional feedback
contribute to the attainment of the desired results. The
inclusion of telephone calls with an expert in the study
by Patrick et al. makes it difficult to assess the extent to
which the success was due to the text-messaging interven-
tion.'> Weight loss interventions with enhanced behav-
ioural features such as counselling and individualized
feedback are more effective at achieving weight loss than
programmes with education alone.?®%’

Regarding the support that social networks might pro-
vide, only the study by Turner-McGrievy et al.*® referred
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to it, with unexpected results: the participants did not find
the Twitter option useful for achieving greater weight loss.
Even so, we consider that, by creating support groups,
Twitter, Facebook and other social networks could be a
motivational tool to be taken into account as a social
support system.?>*8

Finally, it is important to consider the clinical signifi-
cance of the results obtained from most of the studies.
Absolute weight loss before and after the 24 months of
intervention was less than 3 kg in the intervention groups.
The question is, therefore, whether a weight loss of less
than 3 kg in 3 months is clinically significant. Perhaps the
type of subjects included in the studies, with mean BMI of
29-30, is one of the explanations for such a modest weight
loss. Does this justify the implementation of new technol-
ogies in this field? Is the final difference so limited because
an intensive weight-loss programme is unviable without
strict healthcare follow-up? These questions require
further research.

Despite the encouraging results for the use of mobile
tools to treat obesity, a number of questions still need to
be answered. Some of the challenges are: identifying the
most suitable patients for this type of intervention; using
specific tools with different levels of intensity and at dif-
ferent times, and determining the extent to which the
incorporation of peer motivational support and commu-
nication contributes to success.

Incorporating web 2.0 tools enables interaction, which
is one of the most important features of communication in
health promotion.>® The use of ICTs seems to have a
greater effect on self-efficacy and motivation than the
use of usual, conventional means of healthcare communi-
cation.” We believe that further research is necessary, with
larger samples in diverse populations and longer-term
interventions in order to confirm the effectiveness of the
use of mobile phones and apps as weight-loss tools.
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