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Abstract

Nearly 68% of American adults are obese or overweight. Mobile devices such as mobile phones
have emerged as a mode of intervention delivery to help people improve their health, particularly
in relation to weight loss. This literature review examines the relationship between the use of short
message service (SMS) text messaging as an intervention medium and weight loss. Results from
this literature review (n = 14) suggest that SMS as an intervention tool for weight loss is still in its
infancy. Initial results are promising but continued investigation is needed. We offer several
recommendations for future research.
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Introduction

Nearly 68% of American adults are obese or overweight! contributing to chronic disease,
mental health problems? and disability.3 The dramatic increase in the rates of obesity in the
last 20 years is a result of increases in calorie intake, eating nutrient-poor foods and
reductions in physical activity.* ® Weight-loss interventions utilizing a reduced-energy diet
and exercise are associated with effective 5-8.5 kg (5-9%) weight loss that plateaus at
approximately six months.® Despite the effectiveness of these interventions, people continue
to be overweight and obese. Even though we may understand how people lose weight, we
must continue to develop effective interventions that people will use and adopt. One
potentially effective intervention approach that is easy to use and to adopt is the use of
mobile devices, such as mobile phones.

Mobile devices such as mobile phones have emerged as a mode of intervention delivery to
help people improve their health, particularly in relation to weight loss.” In the USA alone,
more than 87% of the population use a mobile phone.8 Using mobile phones as a medium to
deliver weight loss interventions has distinct advantages in that it reaches across geographic
and economic boundaries, can be delivered directly to people and is easy to use.%-12
Furthermore, short message service (SMS) also known as text messaging, has grown in
popularity as a way to deliver health information owing to its simplicity, low cost and ability
to serve as a cue to action.®~12 SMS is a messaging service of up 160 characters in length to
and from fixed line and mobile phone devices. SMS text messaging is the most widely used
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data application in the world, with over 2.4 billion users; twice the number of people who
use the Internet uses SMS.8

Many commercial weight-loss programs have adopted SMS as a tool to help clients in their
weight loss. A quick Internet search reveals many online text-based weight loss tools,
including many ‘apps’ for smart phones that message users about their diet and exercise.
Although there is increasing popularity of SMS-based weight loss tools, an evaluation of
their effectiveness is needed. Thus, the purpose of this review was to answer the following
question: What is the relationship between the use of SMS as an intervention medium and
weight loss?

The review

Search methods

A comprehensive search using Medline (PubMed), the Cumulative Index for Nursing and
Allied Health Literature (CINAHL), Proquest, PSYCHINFO and Google Scholar was
undertaken. Keywords used to search for relevant literature included obese, overweight
AND intervention, AND short message service OR SMS OR text messaging OR mobile
health OR mHealth OR multimedia message service OR MMS. In addition, back
referencing and citation searching of the selected studies was undertaken. Limits were set at
studies published in English or that had an English translation.

Inclusion and exclusion criteria

Inclusion criteria required that studies be randomized or quasi-experimental intervention
trials of participants who are managing their weight. All interventions had to focus on the
use of SMS on reducing obesity, overweight or promoting weight loss. Studies that used
other information technologies, such as e-mail, phone calls and video conferencing, were
only included if SMS was a primary mode of communication. Studies were required to
measure the impact of SMS on a weight loss-related variable post-intervention, including
body weight, body mass index (BMI), waist circumference, physical activity or diet. In
addition, all studies had to be published in a peer-reviewed journal or under a similar peer-
reviewed process such as a dissertation.

Search outcomes

Synthesis

Using the aforementioned keywords resulted in 205 articles. After screening of titles and
abstracts, 43 studies were read entirely. Eleven non-research studies were removed and six
studies that did not measure a weight loss-related outcome post-intervention (i.e. BMI, body
fat percentage, exercise, diet) were removed. In addition, two studies were removed that
were purely qualitative and another was removed that used mobile phones as a portal to a
web-based weight-management program without SMS.13 Fourteen studies were included in
the final analysis.

Meta-analysis of the data was not appropriate because there was a great deal of diversity in
the interventions and outcomes measures. Many studies had small sample sizes (n <50) and
only 5 had a sample size greater than 100. In this review, the main focus was on extracting
data on descriptions of interventions (study design, samples and intervention overviews),
outcomes measures and evaluation of the effectiveness of interventions. The quality of study
design was assessed using a scoring system adapted from a review of eHealth
interventions.1# 15 Nine methodological characteristics were used to score the studies. These
included the following: individual randomization, use of a control group for comparison,
isolation of text messaging technology, use of pre-test/post-test design, retention,
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equivalence of baseline groups, consideration of missing data, power analysis and validity of
measures.

All 14 studies focused on increasing physical activity or reducing sedentary behavior; 11
focused on improving dietary habits, 3 measured the effects of SMS on blood pressure (BP)
as an outcome from weight loss and 10 assessed the acceptability or feasibility of SMS as a
mode of delivery for weight loss. Studies were conducted worldwide. Although SMS has
been used an intervention medium to promote behavior change since 2004,16 studies
reporting the use of SMS for weight loss were not found prior to 2007. Mean age ranged
from 10 to 65 years and, in general, there were more female participants than male (1863 vs.
385). A clear theoretical or conceptual model was found to guide all but three studies.17-19
These included, but were not limited to, social cognitive theory,20 self-efficacy theory,20 the
elaboration likelihood model,?! the theory of planned behavior?? and frameworks of self-
monitoring and/or tailoring (Table 1).13. 18, 19,23-26

Randomization was used in 10 studies’8: 24: 25, 27-33 and a comparison control group was
used in 11.18.24.%°.27-34 The majority of studies had a single baseline measurement and a
single post-intervention measurement. Intervention duration ranged from 2 weeks to 12
months. Only 2 studies intervened greater than 6 months: one for 36 weeks and the other for
12 months. For those studies that had a control group, usual diet and exercise care was the
norm. All studies used SMS as an intervention tool, with one adding multimedia messaging
service (MMS) as an intervention tool.24 MMS extends the capability of SMS to include
pictures, videos and other multimedia.

Time of delivery of messages was reported in six studies and varied from mornings to just
before bed. Delivery frequency varied dramatically between two and five times per day to
once a month. Automation of the SMS was reported in nine studies. There was limited
information reported on the specifics, such as software of the SMS programs used for
delivery. All of the studies transmitted information from the researchers to the participants.
Seven of the studies had two-way communication where participants transmitted
information such as weight or physical activity via SMS to the researchers.

SMS feasibility and acceptability

Seven studies measured feasibility and acceptability of SMS as a mode for weight loss
interventions.19: 23-25, 27, 33, 34 Feagihility was defined as the ability to transmit data via
SMS to participants, the receipt of information by participants and the ability to
communicate back to the researchers. Acceptability was defined as feeling comfortable with
receiving messages to a personal mobile phone, feeling that messages were personally
relevant and that they were helpful. SMS was found feasible and acceptable in all seven
studies. Bauer3 found it feasible for children (n = 40, mean age: 10 years) to self-report data
on eating, exercise and emotions via SMS for 36 weeks. Additionally, several studies
reported that people were positive towards the SMS system.13: 17, 24,27

Self-efficacy and social support

Of the three studies that measured the effects of SMS on self-efficacy, two found no
significant change in physical activity self-efficacy.1% 27 One study showed a statistically
significant increase (p <0.05) in dietary self-efficacy in comparison with a control group.2®
One study measured social support yet found no change from baseline to post-baseline in
comparison with a control group.2’
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Physical activity

Diet

Three out of six studies that measured the frequency or duration of physical activity found a
statistically significant difference. All studies reported the use of validated physical activity
instruments. FjeldsoeZ® found an increase of physical activity of 0.74 days/week in a group
of post-natal women who received tailored exercise SMS compared with a control group (p
<0.05). Prestwich32 reported that participants in the SMS groups increased the number of
days on which they met physical activity daily guidelines, through brisk and fast walking,
significantly more (p <0.05) than the control group did. Haapala?® found physical activity
increased in both the SMS and control groups, from 2-3 times per month to once per week
(p <0-05), on average; differences between the SMS and control groups were not reported.
Hurling3? found a significant increase in intent to exercise of 0.46 (p<0.01) and perceived
control of 0.84 (p<0.01) in the SMS group compared with the control group. However,
McGraa,3* and Newton® found no significant effect of physical activity in a group of
people receiving motivational exercise SMS compared with a control group.

Four studies measured the effects of an SMS intervention on dietary habits. Three of the
four studies used instruments to measure diet specific variables.2>: 27: 29 Of these, only two
used validated instruments.2”: 2% Shapiro2® found that diet and exercise self-monitoring
increased by 43% in the group reporting their behaviors via SMS versus 19% in the paper
diary control group. However, Zuercher?” found no significant difference in the amount of
sugar-sweetened beverages consumed by a group of women (n = 177) receiving SMS tips on
improving dietary behavior. Haapala?® also found no significant difference in caloric intake
in the SMS group receiving tailored dietary feedback compared with a non-intervention
control group. Joo!’ found recipients of weekly diet and exercise SMS lost 1.6 kg over 12
months (0 <0.01); however, diet specific variables were not reported in the outcome
measures.

Blood pressure

Weight loss

Two of three studies that measured the effect on BP from weight loss found SMS
statistically and clinically significantly reduced BP (p <0.05). For example, Park26 found
systolic and diastolic BPs decreased significantly by 9.1 and 7.2 mmHg, respectively, at 8
weeks from baseline (135.7 = 8.8 mmHg) in the intervention group (p <0.05) with no
significant change in BPs in a control group. Joo!” found a within-group decrease (p< 0.05)
in systolic BP by 4.4 mmHg respectively at 12 weeks from baseline (125.9 mmHg).

Overall, 11 (79%) of the 14 studies had a statistically significant effect (o <0.05) on weight
loss-specific variables (i.e. weight, physical activity or diet). Of the 10 studies that measured
BMI or weight as an outcome, 5 (50%) demonstrated a statistically and clinically significant
difference in BMI post-intervention (p <0.05). Hurling3? showed an average 2.01% decrease
in body fat in the group receiving tailored physical activity SMS compared with control (p
<0.05); however, no significant difference in BMI was found. Compared with a control
group, Haapala?® found that the exercise SMS group lost 3.4 kg over 12 months (p <0.01)
and that the percentage of people achieving at least 5% weight loss and keeping it off for 12
months was 25% greater in the experimental than in the control group. Patrick?* found that
the experimental group that received tailored SMS and MMS with tips, suggestions and
positive reinforcement over 4 months lost 1.97 kg more compared with a control group that
received monthly printed materials (2 <0.01). In addition, Prestwich32 found that the group
that received goal reminders or plan reminders via SMS lost 0.39 kg more over a month
compared with a usual care control group (v <0.05). From baseline to follow-up, Joo!’
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found recipients of weekly diet and exercise SMS lost 1.6 kg over 12 months (p <0.01).
Three studies found no significant decrease in BMI or body fat percentage compared with
control18: 27. 34 and one found no significant difference from baseline to follow-up.23

Design quality

The average quality of the study designs was 66% (Table 2). Ten studies used randomization
and a comparison control group. Retention was above 80% for 8 of the 14 studies. Three
studies conducted a power analysis and recruited the respective required sample sizes. Many
of the studies were pilot or feasibility and did not have a power analysis for sample size
calculation. All but two studies reported to use validated scales.

Discussion

There is a continuing challenge to develop interventions that successfully help people
improve their health and lose weight. Results from this literature review demonstrate that
SMS as an intervention tool for weight loss is still in its infancy, as indicated by the paucity
of randomized clinical trials with limited sample sizes. At the same time, 14 studies within a
four-year time frame demonstrate the increased attention that SMS has gained as an
intervention approach to promote weight loss behaviors. SMS was found to be feasible and
acceptable as an intervention medium to transmit and receive diet and exercise messages.
Acceptability was determined by people stating they felt comfortable receiving messages,
were able to access and receive messages to their mobile phone, and felt that the messages
were helpful. This is important as mobile phones are a personal entryway into people’s lives
that provide a direct link of contact at any time and any place.

Of the 14 interventions in this review, 11 showed a statistically significant effect on weight
loss, diet or exercise, and one study showed a statistically significant effect on BP. Clinical
significance may be garnered from the results that indicated increases in physical activity,
decreases in weight loss and improvement in systolic blood pressure. Nevertheless, 3 of the
14 interventions did not demonstrate a statistically significant effect on weight loss, diet or
exercise.

Design of the interventions varied significantly. Notably, the timing and frequency of
delivery of SMS were inconsistent. Owing to the inconsistency of timing and delivery it is
difficult to understand how often, and when, people should receive diet and exercise SMS.
Of the six studies that delivered at least one SMS per day, five demonstrated significant
improvement in weight loss behaviors. From these results, effectiveness and optimal use
cannot yet be determined. Nonetheless, at least one SMS per day may be appropriate in
helping motivate people to engage in weight loss behaviors without generating a
considerable burden. Two studies used SMS to intervene or measure outcomes for longer
than six months,23 29 with only one showing a significant difference.2? The effectiveness of
SMS longitudinally for weight loss remains undetermined at present.

SMS is often touted as an affordable and low-cost method of delivering intervention to, and
communication between, patient and providers. However, among the studies reviewed, there
was limited discussion or evaluation on the cost-effectiveness of SMS. One study reported
that participants received £140 for mobile phone costs, but there were no specific details.3°
Bauer et al.23 spoke about the cost-effectiveness of their SMS messaging intervention and
Patrick et al.24 reported that costs were low because the tailoring of the messages was
automated and additional users could be added at a low cost. Nevertheless, details were
limited.
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Continued research is needed on many fronts. Large randomized controlled trials with a
significant sample size and longitudinal measurements are needed to understand how to best
use and understand the benefits of SMS as an intervention medium. Informative research is
required to find out exactly what should be written in a message and to understand the best
timing and frequency of message delivery. In addition, it may not be that SMS is the most
effective intervention approach, but just one of many that should be used in combination to
support and help people change their diet and exercise lifestyle.

Recommendations

Based on the findings of this review, the following recommendations for future research are
offered:

1. large randomized controlled trials with a significant sample size that can be used to
determine effect sizes and statistical significance;

2. intervention trials that are longitudinal in nature and evaluate maintenance of
weight loss behaviors (12 months or longer);

3. specific evaluation of cost-effectiveness, frequency, timing and optimal use of
SMS;

4. more detailed reporting of intervention content and outcomes with respect to the
magnitude of between-group differences at follow-up, and the direction and
magnitude of change between end-of-intervention and follow-up.

Conclusion

Text messaging and mobile telephone technology have emerged as an encouraging tool in
promoting health that can reach people directly wherever they are, that is affordable and is
easy to use. Quickly becoming a popular and major area of focus, SMS is part of a larger
field of mobile health, known as mHealth: the practice of medicine, nursing and public
health supported by mobile devices. The US National Institutes of Health (NIH) alone have
a dedicated mHealth research focus which partners with several NIH Institutes. Other public
institutes such as the Centers for Disease Control offer free mobile tips and alerts through
SMS on how to improve your health. Private corporations, such as Microsoft, have recently
held a healthy apps competition where developers compete to create the best health focus
application that can be run on a mobile phone. As more sophisticated mobile devices such as
smart phones become ubiquitous, SMS will be just a part of a cadre of mHealth technologies
that will become available. This affords the opportunity for research applications that were
not previously available, such as simultaneously assessing behavioral, physiological and
psychological states in the real world and in real-time. The use of mobile technology,
including SMS, affords numerous methodologic advantages over traditional methods,
including ‘reduced memory bias, the ability to capture time-intensive longitudinal data, date-
and time-stamped data, and the potential for personalizing information in real-time”.3°
However, continued investigation is needed on how to best leverage this emerging
technology to promote lifestyle change towards diet, exercise and weight loss.
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