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Abstract

Background: Weight gained in young adulthood often persiststhroughout later life with associated chronic disease risk. Despite
this, current population prevention strategies are not specifically designed for young adults.

Objective: We designed and assessed the efficacy of an mHealth prevention program, TXT2BFi T, in preventing excess weight
gain and improving dietary and physical activity behaviors in young adults at increased risk of obesity and unhealthy lifestyle
choices.

Methods: A two-arm, paralel-group randomized controlled trial was conducted. Subjects and analyzing researchers were
blinded. A total of 250 18- to 35-year-olds with a high risk of weight gain, abody mass index (BMI) of 23.0 to 24.9 kg/m? with

at least 2 kg of weight gain in the previous 12 months, or a BMI of 25.0 to 31.9 kg/m? were randomized to the intervention or
control group. In the 12-week intervention period, the intervention group received 8 text messages weekly based on the
transtheoretical model of behavior change, 1 email weekly, 5 personalized coaching calls, a diet booklet, and access to resources
and mobile phone apps on awebsite. Control group participants received only 4 text messages and printed dietary and physical
activity guidelines. Measured body weight and height were collected at baseline and at 12 weeks. Outcomes were assessed via
online surveys at baseline and at 12 weeks, including self-reported weight and dietary and physical activity measures.

Results. A total of 214 participants—110 intervention and 104 control—completed the 12-week intervention period. A total of
10 participants out of 250 (4.0%)—10 intervention and 0 control—dropped out, and 26 participants (10.4%)—>5 intervention and
21 control—did not complete postintervention online surveys. Adherence to coaching calls and delivery of text messages was
over 90%. At 12 weeks, theintervention group were 2.2 kg (95% CI 0.8-3.6) lighter than controls (P=.005). Intervention participants
consumed more vegetables (P=.009), fewer sugary soft drinks (P=.002), and fewer energy-dense takeout meals (P=.001) compared
to controls. They also increased their total physical activity by 252.5 MET-minutes (95% Cl 1.2-503.8, P=.05) and total physical
activity by 1.3 days (95% CI 0.5-2.2, P=.003) compared to controls.
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Conclusions: The TXT2BFT low-intensity intervention was successful in preventing weight gain with modest weight loss and
improvement in lifestyle behaviors among overweight young adults. The short-term success of the 12-week intervention period

shows potential. Maintenance of the behavior change will be monitored at 9 months.

Trial Registration:

https.//www.anzctr.org.au/Trial /Regi stration/Trial Review.aspx PACTRN=12612000924853

http://www.webcitation.org/6Z6w9L1S9).

Trial Registration: The Australian New Zealand Clinical Trials Registry ACTRN12612000924853;

(Archived by WebCite at

(JMIR mHealth uHealth 2015;3(2):€66) doi: 10.2196/mhealth.4530
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Introduction

More than 35% of adults globally are overweight or obese, and
in devel oped countriesthe peak prevalence of obesity ismoving
to younger ages [1]. For example, younger Americans and
Australians are gaining more weight than any other adult age
group [2-4]. Asbody massindex (BMI) exceeds 23 kg/m?, risks
of cardiovascular disease, certain cancers, diabetes,
osteoarthritis, and chronic kidney disease increase [1]. The
Coronary Artery Risk Development in Young Adults (CARDIA)
cohort study reported that weight maintenance over time (both
normal weight and overweight) in young adults protects against
cardiovascular risk, but weight gainincreasestherisk [5]. Thus,
interventions focused on prevention of weight gain in
overweight young adults may help prevent obesity and its
associated health consequences [6].

Coordinated prevention approaches aimed at improving
detrimental lifestyle behaviors have been proposed to prevent
obesity [7,8]. Compared with other age groups, young adults
eat the least amount of fruits and vegetables [9,10], drink the
most sugar-sweetened beverages (SSB) [11], more frequently
eat food prepared outside the home (ie, takeout food) [12], and
demonstrate declinesin physical activity [13-15]. These adverse
behavioral lifestyle choices predict excessive weight gain and
increased risk of chronic disease later in life [16].

Several recent prevention programs have shown short-term
efficacy in young adultsto prevent further weight gain[17], but
few investigated the use of mHealth (ie, mobile or cellular
phone) technology. Advantages of such technology include its
widereach and, once created, itslow costs compared with health
professional time. The 18- to 29-year-old age group is also the
most likely age group to own a mobile phone, with 83%
ownership in the US [18]. Interventions delivered via short
message service (SMS) text messaging show promise in
positively impacting health-related behavior change [19,20].
Our previous pilot study demonstrated the feasibility of
delivering an mHealth lifestyle program [21]. Participants in
the intervention group decreased their body weight and SSB
intake and increased their physical activity and vegetable
consumption, although changeswere not significant. Qualitative
feedback facilitated improvementsto the program and informed
the development of the TXT2BF T mHealth program aimed at
improving weight management and weight-related dietary and
physical activity behaviors among young adults.

http://mhealthjmir.org/2015/2/e66/

Here we report on the efficacy of arandomized controlled trial
(RCT) of alarger mHealth lifestyle program, TXT2BF T, among
young adults deemed at high risk for development of obesity.
We hypothesized that compared with young adults assigned to
acontrol condition, thosewho received the TXT2BF T mHealth
intervention would maintain or |ose amodest amount of weight
and improve lifestyle behaviors.

Methods

Overview

The TXT2BF T study isatwo-arm, parallel-design RCT in 18-
to 35-year-olds recruited from the Greater Sydney Area, NSW,
Australia, between November 2012 and July 2014. All study
materials were designed specifically for use in this study only.
The trial was approved by the University Human Research
Ethics Committee in September 2012 (approval number 15226)
and all the participants gave written informed consent. Thetrial
is registered with the Australian New Zealand Clinical Trials
Registry (ACTRN12612000924853). Both the protocol and
recruitment methods have been previoudly published [22]. A
concise description appears below.

Subjects

Participants who responded to recruitment materials were
directed to complete an online screener survey. Eligible
participants were deemed at risk of excess weight gain if they
met the following inclusion criteria: had aBMI of 25.0 to 31.9

kg/m?, or 23.0 to 24.9 kg/m2with reported weight gain greater
than 2 kg over the previous 12 months; had afruit intake of less
than two servings daily; had avegetable intake of lessthan five
servings daily; had an SSB intake of at least 1 L weekly; had
energy-dense meal's prepared away from home (ie, takeout food)
more than once per week; and/or engaged in moderate-intensity
physical activity of lessthan 60 minutesdaily. Individualswere
excluded if they were pregnant or planning to fall pregnant
within the study period, were enrolled in an alternate weight
loss program, had lost greater than 10 kg in the past 3 months,
taken medications that have caused weight gain of greater than
2 kg, had medical conditions that precluded following dietary
or physical activity recommendations, and/or did not speak
English. Participantswere al so required to have amobile phone
capable of receiving text messages and accessing the Internet
at least once aweek.

Based on our previous meta-analysis [6], it appeared that a
difference of 1.7 kg could be expected. The samplesizerequired
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for detection of a difference of 2 kg with 80% power,
significance level of .05, 10 kg standard deviation, and a
correlation between baseline and final weight of .8, was 354
subjects after allowing for a 20% dropout rate. Due to a
slower-than-expected recruitment rate, and with time and
funding constraints, recruitment was stopped at 250 participants.

Recruitment

Recruitment occurred vialetters of invitation from participating
general practitioners (GPs) (ie, primary care physicians) intwo
Medicare Locals—Austraian primary health care services units
responsible for coordinating care over specified geographic
areas—or via electronic or print advertisements, including
Facebook and Google (ie, socia media and advertising),
university electronic newsletters, printed posters, mailbox drops,
and newspapers. Participants provided informed written consent.
Young adults were compensated for their participation by
receiving gift vouchersfor compl eting a 12-week online survey
and attending an in-person weigh-in.

Randomization

A random sequence was generated by an independent researcher
and concealed from those responsible for enrolling participants
into the intervention arm. Eligible participants were randomi zed
inal:1ratiointo intervention and control arms. Randomization
was based on a stratified randomized block design, where the
strata were the GP clinic and participant gender. While
participantswere aware of another arm to thetrial, every attempt
was made to ensure that the nature of this other arm was not
revesled.

M easur ements

Demographic characteristics were collected by online survey
and included age, gender, postcode (for categorizing
socioeconomic status[23]), ethnicity (language spoken at home
[24]), education level [24], and income in Australian Dollars
(AUD) [24]. Body weight (kg) and height (cm) data were
collected to calculate BMI (kg/m?) at baseline viaboth measured
and self-report methods. Participants' GPs used a standardized
protocol to measure body weight to the nearest 0.1 kg and height
to the nearest 0.1 cm at baseline[25]. Participantsin both arms
were invited for an optional in-person body weight (kg) and
height (cm) measurement at the University Metabolic Facility
within a 2-week window following the 12-week intervention
completion (ie, weeks 13 and 14). Measures were taken by two
higher-degree research students blinded to participant alocation.

Online surveys were administered at baseline and within a
2-week window following the 12-week intervention completion
(ie, weeks 13 and 14). Data collected included self-reported
weight (kg) and height (cm); short categorical questions to
assess usual weekly intake of SSB [26], daily intake of fruits
and vegetables [26], and weekly takeout medls [27]; and
guestions about physical activity in the previous 7 days using
the short-form International Physical Activity Questionnaire
(IPAQ) [28]. The IPAQ was scored using established methods
[29] and data were reported as a continuous measure in
metabolic equivalent of task (MET)-minutes per week. All data
were reported by participants viathe online deidentified survey
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website, SurveyMonkey, from which data were downloaded
for analysis.

Engagement with the intervention was assessed using text
message replies and number of coaching calls completed.
Intervention participants were asked to reply "OK" to 16
messages in the 12 weeks and control participants were asked
to reply "OK" to all 4 text messages. Text message delivery
reports were created from the text message service provider,
My MessageMedia, for delivery status and replies. Detailed
records of al coaching calls were collated in a database. The
12-week postintervention survey also asked participants about
their access to, and use of, program materials.

TXT2BFiT Program

The 12-week intervention program comprised the following: 8
weekly motivational text messages based on the transtheoretical
model of behavior change, whereby messages were matched to
stage-of-change for each of the individual lifestyle behaviors;
5 persondized coaching calls, weekly emails; and
password-protected access to purpose-designed mobile phone
appsthat provided education and allowed self-monitoring [30],
community blog, and support resources available on a
password-protected website designed for the study [31] (see
Figure 1). Support resources included “easy, healthy eating on
a budget” “emergency mea tool kit “mea planning
worksheet,” “commit yourself: physical activity planner,” “tips
for take-out meals,” “seasonal guide to fruit and vegetables,”
and “staying healthy over the holidays.” Text messages were
scheduled by two higher-degree research students. The text
messages, based on the transtheoretical model of behavior
change [32], consisted of 2 per week for each of the four
behaviors—SSB, fruits and vegetables, physical activity, and
food prepared away from home/takeout—for a total of 8
messages, weekly, tailored to the participant's stage of readiness
to change [22] and sent using the My MessageM edia program.
Two accredited practicing dietitians conducted the coaching
calls according to a standardized protocol and allowed the
participants to set goals, and to discuss barriers, enablers, and
their progress. Each call lasted approximately 10 to 15 minutes,
with 25 minutes allocated for the initial coaching call. The
mobile phone apps were educational, for example, providing
nutritional information on SSB and takeout meals, providing
serving sizes for fruits and vegetables, and allowing
self-monitoring of participants’ behavior. One email was sent
each week reiterating the information in the text messages and
included links to the mobile phone appsto remind participants.

Intervention participants were also mailed a printed 18-page
booklet containing the two-page control handout summarizing
the Augtralian Nationa Dietary and Physical Activity Guiddines
[33,34]. Additional information included sample meal plans,
recommendations for daily servings from the core food groups
with example serving sizes[34], and information about the four
target behaviors addressed by the program—physical activity
and sedentary behavior, intake of fruits and vegetables, intake
of energy-dense takeout meals prepared away from home, and
SSB intake.

Control participants received the mailed two-page handout, the
introductory call at week O to introduce the program (no
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coaching given), 4 text messages (one every 3 weeks, during  handout, consent form, study information statement, and contact
weeks 1 to 12) that restated information in the handout, and  information.

accessto awebsite with only el ectronic versions of the two-page
é-\ Ql i :

TXT2 BFiT
A Healthy Lifestyle Program
for Young Adults

ILELY LR

Figurel. TXT2BFiT program screenshots.
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Statistical Analysis

The primary outcomes, body weight (kg) and BMI (kg/m?) at
12 weeks, were compared between thetwo groupsusing analysis
of covariance models adjusting for baseline values, GP clinic,
and gender. Secondary outcomesthat were continuous—physical
activity MET-minutes and physical activity days—were also
analyzed using analysis of covariance models. Robust regression
models were used for analyses where residuals indicated
nonnormality. Secondary outcomesthat were categorica—fruit
and vegetable servings per day, SSB consumption per week,
and energy-dense takeout meal intake per week—were analyzed
using Mantel-Haenszel chi-sguare tests stratified by GP clinic
and gender. The analysis used the "intention-to-treat" principle
with multiple imputations to account for missing data. Five
imputed datasets were created and the results for continuous
outcomes pooled using Rubin’srules. Chi-square statisticswere
pooled, and P values estimated, using the method described by
Li et a [35]. A P value <.05 was considered statistically
significant. Researchers analyzing participant outcomes were
blinded to participant allocation.

We also compared baseline characteristics and baseline primary
or secondary outcomes between compl eters and noncompl eters,
and between in-person weigh-in attenders and nonattenders,
using chi-square tests for categorica variables and
independent-sample t tests for continuous variables. We
compared self-reported weight and BMI with measured values
using paired t tests. Analyses were performed using SPSS
version 22.0 (IBM Corp, Armonk, NY, USA), Stata Statistical
Software: Release 13 (Stata Corp, College Station, TX, USA),
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and SAS version 9.2 (SAS Ingtitute Inc, Cary, NC, USA) on
the full intention-to-treat sample.

Results

Participant Flow and Attrition

Recruitment resulted in 1181 enquires, of which 78.83%
(931/1181) were excluded or failed to complete screening
requirements (see Figure 2). A total of 250 young adults were
randomly assigned to the intervention or control group. A total
of 10 participants out of 125 (8.0%) dropped out of the
intervention group during the 12-week intervention. Reasons
for dropping out were as follows: 1 for lack of contact, 1 for
life changes, 1 for medical reasons, 2 for personal reasons, 2
moved overseas, 2 found the program unsuitable, and 1 for other
reasons not stated. An additional 5 participantsout of 125 (4.0%)
failed to complete the postintervention online surveys in the
intervention group (see Figure 2). No participants dropped out
of the control group, and 21 participants out of 125in the control
group (16.8%) did not complete the postintervention online
surveys. Completers and noncompleters did not differ
significantly in allocation, baseline demographi c characteristics,
or baseline primary or secondary outcomes (P>.11), except for
noncompleters who consumed more takeout meals at baseline
(P=.004). Nearly haf of al participants (124/250, 49.6%)
accepted the invitation for in-person weight and height
measurements—intervention, 56/125, 44.8%; control, 68/125,
54.4%. There were no significant differences in baseline
characteristics between participants that attended the in-person
weight and height measurements and those that did not (P>.34),
except that those attending ate less fruit at baseline (P=.03).
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Figure 2. Flow diagram of participantsin the TXT2BF T study from week 0 to week 12.
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Baseline Characteristics

Baseline characteristics of participants are shown in Table 1.
Participants in the total randomized sample were mostly older
(30 years or older, 107/248, 43.1%), female (152/248, 61.3%),
English-speaking only (172/248, 69.4%), highly educated
(153/248, 61.7%), and living in asocioeconomically advantaged
area (187/248, 75.4%). Participants were overweight on the
basis of BM| classification (intervention, 27.3 kg/m? control,

27.1kg/m?) (see Tables 2 and 3). Table 4 shows that, by design,

http://mhealthjmir.org/2015/2/e66/

most participants did not meet the recommended servings of
fruit (intervention, 82/123, 66.7%; control, 77/125, 61.6%) or
servings of vegetables (intervention, 116/123, 94.3%; control,
121/125, 96.8%) [34]; consumed more than 1 L of SSB per
week (intervention, 16/123, 13.0%; control, 22/125, 17.6%);
and consumed two or more takeout meals per week
(intervention, 75/123, 61.0%; control, 79/125, 63.2%). All
participants reported above-average levels of recommended
physical activity [36] (intervention, 1619.9 MET-minutes per
week; control, 1646.8 MET-minutes per week) (see Table 5).
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Table 1. Baseline demographic characteristics for all randomized participantsin the TXT2BFi T study by allocation (n=248)2.

Intervention group (n=123)2, Control group (n=125),

Characteristic mean (SD) or n (%) mean (SD) or n (%)
Agein years, mean (SD) 28.1(4.9) 27.2(4.9)
Gender, n (%)

Male 50 (40.7) 46 (36.9)

Female 73 (59.3) 79 (63.2)
SESP quintile, n (%)

0-60° 8(6.5) 7(5.6)

61-80 28(22.8) 17 (13.6)

81-100 (highest) 87 (70.7) 101 (80.8)
Ethnicity, n (%)

English speaking 82 (66.7) 90 (72.0)

European 14 (11.9) 11 (8.8)

Asian 19 (15.4) 19 (15.2)

Otherd 8(6.5) 5(4.0)
Education level, n (%)

High school or below 27 (22.0) 21(16.8)

Some university or technical school 22 (17.8) 25 (20.0)

University bachelor degree or higher 74 (60.2) 79 (63.2)
Weekly income (AUD €), n (%)

Nil or negative 9(7.3) 13 (10.49)

$1-499 36 (29.3) 30(24.0)

$500-999 19 (15.4) 25 (20.0)

$1000-1499 36 (29.3) 26 (20.8)

$1500-1999 14 (11.4) 22 (17.6)

> $2000 9(7.3) 9(7.2)

8Al| participants had measured variables including 2 participants who did not complete baseline self-report surveys.
bSocioeconomic status (SES).

®Bottom-three SES quintiles collapsed.

dPacific Ilander and Arabic ethnicities collapsed.

€Australian Dollar (AUD).

Table 2. Effect of the TXT2BFT program on measured weight and BMI outcomes for all randomized participants in the study by alocation
(intention-to-treat analysis) (n=250).

Intervention group (n=125)2, Control group (n=125), Model Bb
Measured variable mean (SD) mean (SD) (95% ClI) P
Baseline 12 weeks Baseline 12 weeks
Body weight, measured in kg 78.3 (11.4) 76.4 (11.1) 79.3 (12.7) 79.5 (12.4) 2.2(0.8-3.6) .005
BMIS, measured in kg/m? 27.3(2.4) 26.4 (1.9) 27.1(2.7) 26.8(2.2) 0.5 (0.1-1.0) 02

8A|| participants had measured variables including 2 participants who did not complete baseline self-report surveys.

BModel coefficients and P valueswere obtained from anal ysisof covariance models adjusting for baseline val ues, general practitioner clinic, and gender.
Missing baseline and follow-up values were imputed to create five datasets and results were pooled using Rubin’srules.

®Body mass index (BM1).
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Table 3. Effect of the TXT2BF T program on self-reported weight and BMI outcomes for all randomized participants in the study by allocation
(intention-to-treat analysis) (n=248)2.

Intervention group (n=123)2, Control group (n=125), Model P
Self-reported variable mean (SD) mean (SD) (95% CI) P
Baseline 12 weeks Basdline 12 weeks
Body weight, self-reported in kg 78.4(11.2) 76.2 (10.7) 79.3 (12.6) 79.1(12.8) 21(14-28) <.001
BMIS, self-reported in kg/m? 27.3(2.3) 26.5(2.3) 27.0(2.7) 269(25)  06(03-1.0) <.001

8Al| participants had measured variables including 2 participants who did not complete baseline self-report surveys.

PModel coefficients and P valueswere obtained from analysisof covariance models adjusting for baseline values, general practitioner clinic, and gender.
Missing baseline and follow-up values were imputed to create five datasets and results were pooled using Rubin’s rules.

®Body mass index (BM1).

Table4. Effect of the TXT2BFiT program on secondary outcomes for diet for al randomized participantsin the study by allocation (intention-to-treat
analysis) (n=248)2

Variable? Intervention group (n=123) n (%) Control group (n=125), n (%) P
Baseline 12 weeks Baseline 12 weeks

Fruit servings © per day

<1 82 (66.7) 30 (24.4) 77 (61.6) 50 (40.0) 18
2 31(25.2) 75 (61.0) 31(24.8) 55 (44.0)
>3 10 (8.1) 18 (14.6) 17 (13.6) 20 (16.0)

Vegetable servingsd per day

<1 35 (28.5) 12 (9.8) 34(27.2) 25 (20.0) .009
2 46 (37.4) 32(26.0) 46 (36.8) 40 (32.0)
3 23(187) 36 (29.3) 27 (21.6) 32 (25.6)
>4 19 (15.4) 43 (35.0) 18 (14.4) 28 (22.4)

SSB €intake per week in mL

Nil 22 (17.9) 37(30.1) 33(26.4) 32(25.6) .002
ASDf 27 (22.0) 32(26.0) 17 (13.6) 15 (12.0)
<500 37(30.2) 45 (36.6) 31(24.9) 43 (34.4)
500-999 21 (17.1) 8(6.5) 22 (17.6) 26 (20.8)
>1000 16 (13.0) 1(0.8) 22 (17.6) 9(7.2)
Takeout meal intake per week
Nil 3(2.4) 3(2.4) 2(L6) 8(6.4) 01
<1 45 (36.6) 85 (69.1) 44.(35.2) 60 (48.0)
2-3 58 (47.2) 28(22.8) 53 (42.4) 37(29.6)
45 11(8.9) 5(4.1) 21 (16.8) 17 (13.6)
6-7 6(4.9) 2(L6) 5(4.0) 3(2.4)

8A|| participants had measured variables including 2 participants who did not complete baseline self-report surveys.

bAl questions were asked for average daily or weekly intake over the previous month. P values were adjusted for practice and gender. All variables
were analyzed using Mantel-Haenszel chi-square tests stratified by general practitioner clinic and gender. Five imputed datasets were created and the
results for the chi-square statistics were pooled, and P values estimated, using the method described by Li et a [35].

®One serving of fruit is equivalent to one medium piece (eg, one apple or one orange), two small pieces (eg, two plums), or one cup of diced pieces
(fresh or canned).

done servi ng of vegetables is equivalent to half a cup of cooked vegetables (fresh, frozen, or canned) or one cup of raw salad vegetables.
®Sugar-sweetened beverages (SSB).
fArtificially sweetened drinks (ASD).
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Table 5. Effect of the TXT2BFiT program on secondary physical activity outcomes from the IPAQ%or all randomized young adults in the study by

allocation (intention-to-treat analysis) (n=248)b.

Intervention group

Control group

Variable (n=123)b, mean (SD) (n=125), mean (SD) Model B%(95% CI) P
Baseline 12 weeks Baseline 12 weeks
Vigorous physical activity
1006.1 840.0
MET%minutes per week 758.6 (1112.0) (1463.6) (1072.1) 944.1 (958.3) -20.0(-195.9 to 155.9) .80
Days per week 1.5(1.6) 2.1(17) 1.8(1.8) 20(L7) -0.3(-0.7t00.2) 20
Walking physical activity
MET-minutes per week 691.9 (867.5) 927.3(1163.0) 630.0 777.3(828.7) -69.8(-180.2to 40.6) .20
(595.3)
Days per week 4.3(2.0) 5.2 (1.9) 46(22) 47(22) -0.6(-1.1t0-0.1) .02
M oder ate physical activity
MET-minutes per week 169.4 (359.8) 258.7 (417.9) 176.8 170.8 (222.4) 8.0(-34.3t050.5) .70
(393.9)
Days per week 0.8(1.2) 1.4(1.6) 0.9(1L3) 1.0(1.3) -0.4(-0.7t00.1) 10
Total physical activity
MET-minutes per week 1619.9 (1581.1) 21924 1646.8 1892.7 -252.5(-503.8t0-1.2) .05
(2133.1) (1474.6) (1539.3)
Days per week 6.6 (3.3 8.8 (3.6) 7.4(3.8) 7.7 (3.6) -1.3(-2.2t0-0.5) .003

& nternational Physical Activity Questionnaire (IPAQ).

BAIl participants had measured variables including 2 participants who did not complete baseline self-report surveys.

®Model coefficientsand P values were obtained from analysis of covariance models adjusting for baseline values, general practitioner clinic, and gender.
Robust regression models were used for analyses where residual sindicated nonnormality. Missing baseline and follow-up values were imputed to create

five datasets and results were pooled using Rubin’srules.
dMetabolic equivalent of task (MET).

Engagement With the Program

The mean number of coaching calls completed in the
intervention group was 4.6 (SD 1.1) out of 5 (82.4% overall
completed all 5). All participants who completed the
postintervention survey reported engaging with coaching calls.
Of the 12,308 text messages sent during the 12-week
intervention (control, 500; intervention 11,808), only 2.27%
(280) were not delivered (control, 15/500, 3.0%; intervention,
265/11,808, 2.24%). Over haf (66/123, 53.7%) of the
intervention participants replied to 8 or more of the 16 SMS
text messages with a requested response, with 25 of the 123
participants (20.3%) replying to all. Most control participants
replied to 2 or more of the 4 text messages (114/125, 91.2%),
with 62.4% (78/125) replying to all 4 of them. A total of 100
of the 110 (90.9%) intervention participants who completed the
follow-up survey self-reported that they used the SMS text
messages. Email delivery was 100%, with 84 of 110 (76.4%)
participants reporting that they used the email messages during
the study. A total of 82 out of 110 (74.5%) intervention
participants reported that they did not access the mobile phone
apps during the study. The mailed booklet was used by 72 of
the 110 (65.5%) intervention participants and only 7 out of 110
(6.4%) used the blog. Most intervention participants (65/110,
59.1%) did not use the resources available on the website. Of

http://mhealthjmir.org/2015/2/e66/

those that did, the takeout meal planner was reported as most
used by the intervention participants (28/110, 25.5%).

Body Weight (kg) and BM 1 (kg/m?)

Young adults in the intervention group were 2.2 kg lighter at
12 weeks compared to the control group using measured body
weight after adjusting for baseline-measured body weight (95%
Cl 0.8-3.6, P=.005) (see Table 2). A similar pattern was

observed with BMI, which was 0.5 kg/m?less at 12 weeks (95%
Cl 0.1-1.0, P=.02) for the intervention group compared to the
control group using measured BMI.

Using self-reported body weight measures, intervention
participantswere 2.1 kg (95% CI 1.4-2.8, P<.001) and 0.6 BMI

units (kg/m?) (95% CI 0.3-1.0, P<.001) lighter than control
participants at 12 weeks (see Table 3).

At baseline, there was no significant difference between
measured and self-reported weight and BMI (248/250, 99.2%)
(P>.11). At 12 weeks, among participants with a measured
weight (124/250, 49.6%), average self-reported weight was 0.7
kg (SD 1.3) less than the measured weight (P<.001). However,
there was no difference between intervention (56/125, 44.8%;
0.8 kg, SD 1.2) and control groups (68/125, 54.4%; 0.6 kg, SD
1.4) (P=.44). There was no difference between measured and
self-reported BMI at 12 weeks (P=.26).
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Fruit and Vegetable I ntake

The majority of participants reported consuming the
recommended two servings of fruit per day or more after 12
weeks (see Table 4), with a nonsignificant difference between
intervention group and control group (P=.18). Intervention
participants were more likely to consume greater quantities of
vegetables after 12 weeks compared to control participants
(P=.009). For example, 35.0% (43/123) of intervention
participants consumed four or more servings of vegetables
compared to 22.4% (28/125) of control participants.

Sugar-Sweetened Beverage and Takeout Meal Intake

Intervention participants consumed SSB less frequently after
12 weeks compared with the control participants (P=.002) (see
Table 4). For example, 92.7% (114/123) of intervention
participants consumed 500 mL or less of SSB compared to
72.0% (90/125) of control participants at 12 weeks.

After 12 weeks, intervention participants reported consuming
energy-dense takeout meals less frequently during the week
compared with the control participants—54.4% (68/125) of
i ntervention partici pants compared to 71.5% (88/123) of control
participants consumed one or fewer energy-dense takeout meals
per week (P=.01) (see Table 4).

Physical Activity

I ntervention participants reported amean increase of 563.1 (SD
1983.6) MET-minutes per week after 12 weeks. Control
participants reported a mean increase of 244.4 (SD 1510.6)
M ET-minutes per week (see Table 5). These observed increases
in energy expenditure were predominantly due to increased
reported vigorous and walking activities, which increased by
an average 243.0 (SD 1073.3) and 231.8 (SD 1313.9)
MET-minutes per week among intervention participants,
respectively, and 102.5 (SD 1148.6) and 148.1 (SD 747.3)
M ET-minutes per week among control participants, respectively.
After adjusting for baseline MET-minutes per week, GP clinic,
and gender there was a significant effect of the intervention on
average MET-minutes per week at 12 weeks (95% CI -503.8
to -1.2, P=.05). Total and walking physical activity days
increased more in the intervention group (95% CI -2.2 to -0.5,
P=.003) compared to the control group (95% CI -1.1 to -0.1,
P=.02).

Discussion

Principal Findings

This 12-week TXT2BF T mHealth intervention was effective
in preventing unhealthy weight gain, resulting in modest weight
loss and improvement in lifestyle behaviors. Compared with
control participants, intervention participants consumed more
vegetables and less SSB, consumed fewer energy-dense meals
prepared away from home, and increased their physical activity,
with increased total and walking days of physical activity. As
far as we are aware, this is the first reported trial of a
multi-component mobile phone-based program conducted in
young adults.

Participants in the intervention program weighed 2.2 kg less
than control participants at 12 weeks. The prevention of weight

http://mhealthjmir.org/2015/2/e66/
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gain is an important public health priority for this population,
given the likelihood of weight gain reported by prior
observational studies in young adult populations [37,38].
Furthermore, young adults have been born into an increasingly
"obesogenic environment" and are at agreater risk of becoming
obese [4]. If there is no effort to change these behavioral
patterns, it islikely that young adults and subsequent generations
will have a higher incidence of overweight and obesity.

A greater number of intervention participants reported increasing
vegetable servings compared with controls.  While
recommendationsfor increased fruits and vegetables a one may
not prevent weight gain [39], intervention participants also
reported reductions in energy-dense meal s prepared away from
home and in SSB intake, and further increased their physical
activity.

Most of the recent weight gain prevention interventionsin young
adults have targeted improvements in healthy eating and
physical activity through in-person group interventions [17].
Two previous intervention studies in young adults were
conducted via an online tutorial-style platform [40,41]. Green
et al conducted a 3-month online curriculum-designed program
based on nondiet principles, with weekly goal setting toincrease
fruit and vegetable intake and increase physical activity [40].
Intervention participants increased fruit and vegetable intake
and increased physical activity compared to controls, however,
no significant change in weight outcomes resulted. A shorter
socia cognitive theory-based intervention of 6 weeks by Gow
et al focused on diet and physical activity habits pertinent to
the transition period to college [41]. BMI was lower in the
intervention group participating in the online activities and
receiving weekly emails, with no effects on diet and physical
activity outcomes. Other studies investigating the use of
technology in the prevention of weight gain for young adults
have published protocol papers, but there have been no reports
of efficacy to date [42].

This study was innovative in the use of text messages, already
demonstrated as successful in older adults in combination with
coaching telephone calls[43]. Thisstudy design did not test the
efficacy of theindividual components, but the engagement data
suggested that the coaching calls and text messages were useful
to participants, with 100% and 90.9% reporting having used
these components, respectively. A text message intervention in
normal -weight young adults showed messages based on a habit
framework can improve fruit consumption, and simply
reminding young adults to be conscious of their food choices
may be sufficient to improve their overall vegetable
consumption [44]. Costs of delivering a mobile program could
be reduced without coaching calls, but our previous pilot
intervention did not detect effectivenessin dietary change with
text messages a one, without coaching calls.

An important strength of this study was low attrition (14.4% at
12 weeks), and the interventions were delivered according to
protocol, with 92% of coaching calls completed and only 2.3%
of SMS text messages failing to send. Primary hedth care
facilities and public advertisements increased reach in
recruitment. This study also recruited more malesthan is often
expected in studies of thistype [45]. Another strength included
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analyzed outcomes being blinded to treatment allocation and
using intention-to-treat principles. The use of GPs to measure
height and weight on their scales could introduce measurement
error. However, GP clinic was one of the strata for participant
randomization, and observer and equipment error would have
been distributed equally across groups. Therefore, measurement
bias should not have impacted the results from the analysis of
covariance. It isacknowledged that using GP scalesfor baseline
weight and clinic scales with a trained dietitian for follow-up
measures was not ideal. As self-reported measures were used
for al studied outcomes, the data may be biased. Self-report
may underestimate weight, but has been shown to accurately
identify overweight and/or obesity in the majority of a sample
of young people [46]. An element of socia desirability might
influence reporting of lifestyle behaviors. Both groups were
provided dietary and physical activity guidelines, however,
greater significant improvements in intervention participants
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were seen in this study. Further, the sample was mostly well
educated and from higher socioeconomic areas, which may
influence the generalizability of the results[47].

Conclusions

In conclusion, intervening in the lives of young adults with
unhealthy lifestyle behaviors, who have an increased risk of
weight gain and devel oping obesity, appearsto have abeneficial
impact on preventing weight gain. While the short-term efficacy
of the 12-week TXT2BFI T intervention program is promising,
maintenance of outcomes in the longer term will be evaluated
at 9 months. The potentially wide reach and low délivery costs
of using mHealth, coupled with the growing problem of obesity
in younger adulthood, means trandlation and implementation
of this program to the community at large also warrants further
consideration.

We wish to thank Ms Sally Jo-Hsin Juan for her contribution to the recruitment efforts in the study, and the partnering general
practices and Medicare Local offices for their time and support in this research.

Funding to conduct thistrial was received from the Hospital s Contribution Fund (HCF) Medical Research Foundation (reference
number MAUsyd1008201111), listed on the Australian Competitive Research Grants Register Category 1. This work was also
supported by the Commonwealth Government of Australia via an Australian Postgraduate Award Scholarship to SRP, and LH
was supported by a National Health and Medical Research Council (NHMRC) Scholarship between 2011 and 2013. MFH was
partly funded by an NHMRC Senior Research Fellowship.

Authors Contributions

KM, LH, KB, AW, EDW, MFH, PP, AB, and MAF designed the research; SRP, LH, KB, AW, and MAF conducted the research;
SRP, KM, and MAF analyzed the data; SRP and MAF interpreted the study findings and wrote the paper; KM, MFH, AB, and
PP assisted in drafting the manuscript and in the interpretation of study findings;, and MAF had primary responsibility for the
final content. All authors read and approved the final manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1
CONSORT-EHEALTH checklist V1.6.1 [48].

[PDE File (Adobe PDF File), IMB-Multimedia Appendix 1]

References

1.  NgM, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et a. Global, regional, and national prevalence of
overweight and obesity in children and adults during 1980-2013: a systematic analysis for the Global Burden of Disease
Study 2013. Lancet 2014 Aug 30;384(9945):766-781. [doi: 10.1016/S0140-6736(14)60460-8] [Medline: 24880830]

2. TanamasSK, Magliano DJ, Lynch B, Sethi P, Willenberg L, PolkinghorneK, et al. AusDiab 2012: The Australian Diabetes,
Obesity and Lifestyle Study. Melbourne, Australia: Baker DI Heart and Diabetes | nstitute; 2013. Chapter 3: Obesity URL.:
http://mww.bakeridi.edu.au/A ssets/Files/Baker%201 DI %620A usdiab%20Report_interactive FINAL.pdf [accessed 2015-06-01]
[WebCite Cache ID 6Ywr3YytG]

3. Reither EN, Hauser RM, Yang Y. Do birth cohorts matter? Age-period-cohort analyses of the obesity epidemic in the
United States. Soc Sci Med 2009 Nov;69(10):1439-1448 [ FREE Full text] [doi: 10.1016/j.socscimed.2009.08.040] [Medline:
19773107]

4.  Allman-Farinelli MA, Chey T, Bauman AE, Gill T, James WP. Age, period and birth cohort effects on prevalence of
overweight and obesity in Australian adults from 1990 to 2000. Eur J Clin Nutr 2008 Jul;62(7):898-907. [doi:
10.1038/5.6jcn.1602769] [Medline: 17440514]

http://mhealth.jmir.org/2015/2/e66/ JMIR mHealth uHealth 2015 | vol. 3 |iss. 2| €66 | p. 11

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v3i2e66_app1.pdf&filename=b35593351e33cb6a713a94a46bddb25b.pdf
https://jmir.org/api/download?alt_name=mhealth_v3i2e66_app1.pdf&filename=b35593351e33cb6a713a94a46bddb25b.pdf
http://dx.doi.org/10.1016/S0140-6736(14)60460-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24880830&dopt=Abstract
http://www.bakeridi.edu.au/Assets/Files/Baker%20IDI%20Ausdiab%20Report_interactive_FINAL.pdf
http://www.webcitation.org/

                                                6Ywr3YytG
http://europepmc.org/abstract/MED/19773107
http://dx.doi.org/10.1016/j.socscimed.2009.08.040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19773107&dopt=Abstract
http://dx.doi.org/10.1038/sj.ejcn.1602769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17440514&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Partridge et al

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Truesdale KP, Stevens J, Lewis CE, Schreiner PJ, Loria CM, Cai J. Changesin risk factors for cardiovascular disease by
baseline weight status in young adults who maintain or gain weight over 15 years: the CARDIA study. Int J Obes (Lond)
2006 Sep;30(9):1397-1407 [FREE Full text] [doi: 10.1038/s.ij0.0803307] [Medline: 16534519)]

Hebden L, Chey T, Allman-Farinelli M. Lifestyle intervention for preventing weight gain in young adults: a systematic
review and meta-analysis of RCTs. ObesRev 2012 Aug;13(8):692-710. [doi: 10.1111/j.1467-789X.2012.00990.x] [Medline:
22413804]

Strong KA, Parks SL, Anderson E, Winett R, Davy BM. Weight gain prevention: identifying theory-based targetsfor health
behavior change in young adults. JAm Diet Assoc 2008 Oct;108(10):1708-1715 [FREE Full text] [doi:
10.1016/j.jada.2008.07.007] [Medline: 18926139]

Forget G, Doyon M, Lacerte G, Labonté M, Brown C, Carpentier AC, et a. Adoption of American Heart Association 2020
ideal healthy diet recommendations prevents weight gain in young adults. J Acad Nutr Diet 2013 Nov;113(11):1517-1522.
[doi: 10.1016/j.jand.2013.06.346] [Medline: 23988512]

Kimmons J, Gillespie C, Seymour J, Serdula M, Blanck HM. Fruit and vegetable intake among adolescents and adults in
the United States: percentage meeting individualized recommendations. M edscape JMed 2009;11(1):26. [Medline: 19295947)
Boeing H, Bechthold A, Bub A, Ellinger S, Haller D, Kroke A, et al. Critical review: vegetables and fruit in the prevention
of chronic diseases. Eur JNutr 2012 Sep;51(6):637-663 [FREE Full text] [doi: 10.1007/s00394-012-0380-y] [Medline:
22684631]

Duffey KJ, Gordon-Larsen P, Steffen LM, Jacobs DR, Popkin BM. Drinking caloric beveragesincreases the risk of adverse
cardiometabolic outcomes in the Coronary Artery Risk Development in Young Adults (CARDIA) Study. Am J Clin Nutr
2010 Oct;92(4):954-959 [FREE Full text] [doi: 10.3945/ajcn.2010.29478] [Medline: 20702604]

Larson N, Neumark-Sztainer D, Laska MN, Story M. Young adults and eating away from home: associations with dietary
intake patterns and weight status differ by choice of restaurant. JAm Diet Assoc 2011 Nov;111(11):1696-1703 [FREE Full
text] [doi: 10.1016/j.jada.2011.08.007] [Medline: 22027052]

Hankinson AL, DaviglusML, Bouchard C, Carnethon M, Lewis CE, Schreiner PJ, et al. Maintaining ahigh physical activity
level over 20 yearsand weight gain. JAMA 2010 Dec 15;304(23):2603-2610 [ FREE Full text] [doi: 10.1001/jama.2010.1843]
[Medline: 21156948]

DeCocker KA, van Uffelen JG, Brown WJ. A ssoci ations between sitting time and weight in young adult Australian women.
Prev Med 2010 Nov;51(5):361-367. [doi: 10.1016/j.ypmed.2010.07.009] [Medline: 20638408]

Allman-Farinelli MA, Chey T, Merom D, Bowles H, Bauman AE. The effects of age, birth cohort and survey period on
leisure-time physical activity by Australian adults: 1990-2005. Br J Nutr 2009 Feb;101(4):609-617. [doi:
10.1017/S0007114508019879] [Medline: 18588734]

Spring B, Moller AC, Colangelo LA, Siddique J, Roehrig M, Daviglus ML, et al. Healthy lifestyle change and subclinical
atherosclerosis in young adults: Coronary Artery Risk Development in Young Adults (CARDIA) study. Circulation 2014
Jul 1;130(1):10-17. [doi: 10.1161/CIRCULATIONAHA.113.005445] [Medline: 24982115]

Partridge SR, Juan SJ, McGeechan K, Bauman A, Allman-Farinelli M. Poor quality of external validity reporting limits
generalizability of overweight and/or obesity lifestyle prevention interventionsin young adults: a systematic review. Obes
Rev 2015 Jan;16(1):13-31. [doi: 10.1111/0br.12233] [Medline: 25407633]

Pew Research Centre. Washington, DC: Pew Internet & American Life Project; 2014. Mabile technology fact sheet URL:
http://www. pewinternet.org/fact-sheets/mobil e-technol ogy-fact-sheet/ [accessed 2015-04-14] [WebCite Cache ID
6XlyWn7Ky]

Shaw R, Bosworth H. Short message service (SMS) text messaging as an intervention medium for weight loss: A literature
review. Health Informatics J 2012 Dec;18(4):235-250 [FREE Full text] [doi: 10.1177/1460458212442422] [Medline:
23257055]

Siopis G, Chey T, Allman-Farinelli M. A systematic review and meta-analysis of interventions for weight management
using text messaging. J Hum Nutr Diet 2015 Feb;28 Suppl 2:1-15. [doi: 10.1111/jhn.12207] [Medline: 24480032]
Hebden L, Cook A, van der Ploeg HP, King L, Bauman A, Allman-Farinelli M. A mobile health intervention for weight
management among young adults: a pilot randomised controlled trial. JHum Nutr Diet 2014 Aug;27(4):322-332. [doi:
10.1111/jhn.12155] [Medline: 23992038]

Hebden L, Balestracci K, McGeechan K, Denney-Wilson E, HarrisM, Bauman A, et al. "TXT2BFi T' amobile phone-based
healthy lifestyle program for preventing unhealthy weight gain in young adults: study protocol for arandomized controlled
trial. Trials 2013;14:75 [FREE Full text] [doi: 10.1186/1745-6215-14-75] [Medline: 23506013]

Pink B. Socio-Economic Indexesfor Areas (SEIFA). Canberra, Australia: Australia Bureau of Statistics; 2011. URL: http:/
Iwww.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/22CEDA 8038A F7AODCA 257B3B00116E34/$Fil €/2033.0.55.
001%620sei fa%202011%20techni cal %020paper.pdf[WebCite Cache 1D 6UhadJnhd]

Australian Bureau of Statistics. Canberra, Australia: Australian Bureau of Statistics; 2011. Census dictionary URL: http:/
/www.abs.gov.au/ausstats/abs@.nsf/L atestproducts/2901.

0M ain%20Features12011?opendocument& tabname=Summary& prodno=2901.0& issue=2011& num=& view=[WebCite
Cache ID 6X1ypOwbi]

http://mhealth.jmir.org/2015/2/e66/ JMIR mHealth uHealth 2015 | vol. 3 |iss. 2| €66 | p. 12

(page number not for citation purposes)


http://europepmc.org/abstract/MED/16534519
http://dx.doi.org/10.1038/sj.ijo.0803307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16534519&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2012.00990.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22413804&dopt=Abstract
http://europepmc.org/abstract/MED/18926139
http://dx.doi.org/10.1016/j.jada.2008.07.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18926139&dopt=Abstract
http://dx.doi.org/10.1016/j.jand.2013.06.346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23988512&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19295947&dopt=Abstract
http://europepmc.org/abstract/MED/22684631
http://dx.doi.org/10.1007/s00394-012-0380-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22684631&dopt=Abstract
http://www.ajcn.org/cgi/pmidlookup?view=long&pmid=20702604
http://dx.doi.org/10.3945/ajcn.2010.29478
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20702604&dopt=Abstract
http://europepmc.org/abstract/MED/22027052
http://europepmc.org/abstract/MED/22027052
http://dx.doi.org/10.1016/j.jada.2011.08.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22027052&dopt=Abstract
http://europepmc.org/abstract/MED/21156948
http://dx.doi.org/10.1001/jama.2010.1843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21156948&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2010.07.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20638408&dopt=Abstract
http://dx.doi.org/10.1017/S0007114508019879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18588734&dopt=Abstract
http://dx.doi.org/10.1161/CIRCULATIONAHA.113.005445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24982115&dopt=Abstract
http://dx.doi.org/10.1111/obr.12233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25407633&dopt=Abstract
http://www.pewinternet.org/fact-sheets/mobile-technology-fact-sheet/
http://www.webcitation.org/

                                                6XlyWn7Ky
http://www.webcitation.org/

                                                6XlyWn7Ky
http://europepmc.org/abstract/MED/23257055
http://dx.doi.org/10.1177/1460458212442422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23257055&dopt=Abstract
http://dx.doi.org/10.1111/jhn.12207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24480032&dopt=Abstract
http://dx.doi.org/10.1111/jhn.12155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23992038&dopt=Abstract
http://www.trialsjournal.com/content/14//75
http://dx.doi.org/10.1186/1745-6215-14-75
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23506013&dopt=Abstract
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/22CEDA8038AF7A0DCA257B3B00116E34/$File/2033.0.55.001%20seifa%202011%20technical%20paper.pdf
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/22CEDA8038AF7A0DCA257B3B00116E34/$File/2033.0.55.001%20seifa%202011%20technical%20paper.pdf
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/22CEDA8038AF7A0DCA257B3B00116E34/$File/2033.0.55.001%20seifa%202011%20technical%20paper.pdf
http://www.webcitation.org/

                                                6UhadJnhd
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/2901.0Main%20Features12011?opendocument&tabname=Summary&prodno=2901.0&issue=2011&num=&view=
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/2901.0Main%20Features12011?opendocument&tabname=Summary&prodno=2901.0&issue=2011&num=&view=
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/2901.0Main%20Features12011?opendocument&tabname=Summary&prodno=2901.0&issue=2011&num=&view=
http://www.webcitation.org/

                                                6Xlyp0wbi
http://www.webcitation.org/

                                                6Xlyp0wbi
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Partridge et al

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

World Health Organization. Obesity: Preventing and Managing the Globa Epidemic. Geneva, Switzerland: World Health
Organization; 2000.

Rutishauser IHE, Webb K, Abraham B, Allsopp R. Evaluation of Short Dietary Questions From the National Nutrition
Survey. 2001. URL: https://www.health.gov.au/internet/main/publishing.nsf/Content/

17B241DC3956A 205CA 257BF00020A 773/$Fil e/eval uation.pdf [accessed 2015-04-14] [WebCite Cache D 6Xm004UsN]
Smith KJ, McNaughton SA, Gall SL, Blizzard L, Dwyer T, Venn AJ. Takeaway food consumption and its associations
with diet quality and abdominal obesity: a cross-sectional study of young adults. Int J Behav Nutr Phys Act 2009;6:29
[FREE Full text] [doi: 10.1186/1479-5868-6-29] [Medline: 19473547]

Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the International Physical Activity Questionnaire Short Form
(IPAQ-SF): asystematic review. Int J Behav Nutr Phys Act 2011;8:115 [FREE Full text] [doi: 10.1186/1479-5868-8-115]
[Medline: 22018588]

Patterson E. International Physical Activity Questionnaire. 2010 Oct 04. |PAQ scoring protocol URL: https://sites.google.com/
site/thei pag/scoring-protocol [accessed 2015-04-14] [WebCite Cache 1D 6XIWFAOEQ]

Hebden L, Cook A, van der Ploeg HP, Allman-Farinelli M. Development of smartphone applications for nutrition and
physical activity behavior change. IMIR Res Protoc 2012;1(2):e€9 [EREE Full text] [doi: 10.2196/resprot.2205] [Medline:
23611892]

TXT2BFiT. 2013. URL: http://txt2bfit.com/ [accessed 2015-04-14] [WebCite Cache ID 6X1z0UTLW]

Prochaska JO, DiClemente CC, Norcross JC. In search of how people change. Applications to addictive behaviors. Am
Psychol 1992 Sep;47(9):1102-1114. [Medline: 1329589]

National Physical Activity Guidelinesfor Adults. Canberra, Australia: Department of Health and Ageing; 1999. URL : http:/
[fulltext.ausport.gov.au/fulltext/1999/feddep/physguide.pdf [accessed 2014-12-09] [WebCite Cache ID 6UgO0DCcHTr]
Australian Dietary Guidelines: Incorporating the Australian Guide to Healthy Eating (draft for public consultation). Canberra,
Australia: National Health and Medical Research Council; 2011 Dec. URL : https://www.eatforheal th.gov.au/sites/default/
files/files/public_consultation/n55 draft_australian_dietary guidelines consultation_111212.pdf [accessed 2015-04-14]
[WebCite Cache ID 6XmOAOGWp]

Li KH, Meng XL, Raghunathan TE, Rubin DB. Significance levels from repeated p-values with multiply-imputed data.
Stat Sin 1991;1:65-92.

2008 Physical Activity Guidelines for Americans. Washington, DC: The US Department of Health and Human Services;
2008. URL: http://www.heal th.gov/paguidelines/pdf/paguide.pdf [accessed 2015-04-14] [WebCite Cache ID 6XmOL 72ev]
Gordon-Larsen P, Adair LS, Nelson MC, Popkin BM. Five-year obesity incidencein the transition period between adol escence
and adulthood: the National Longitudinal Study of Adolescent Health. Am J Clin Nutr 2004 Sep;80(3):569-575 [FREE
Full text] [Medline: 15321794]

Lewis CE, Jacobs DR, McCreath H, Kiefe Cl, Schreiner PJ, Smith DE, et al. Weight gain continues in the 1990s: 10-year
trends in weight and overweight from the CARDIA study. Coronary Artery Risk Development in Young Adults. Am J
Epidemiol 2000 Jun 15;151(12):1172-1181 [FREE Full text] [Medline: 10905529]

Kaiser KA, Brown AW, Bohan Brown MM, Shikany JM, Mattes RD, Allison DB. Increased fruit and vegetable intake has
no discernible effect on weight loss: a systematic review and meta-analysis. Am J Clin Nutr 2014 Aug;100(2):567-576.
[doi: 10.3945/ajcn.114.090548] [Medline: 24965308]

Greene GW, White AA, Hoerr SL, Lohse B, Schembre SM, Riebe D, et a. Impact of an online healthful eating and physical
activity program for college students. Am J Health Promot 2012;27(2):e47-e58. [doi: 10.4278/ajhp.110606-QUAN-239]
[Medline: 23113786]

Gow RW, Trace SE, Mazzeo SE. Preventing weight gain in first year college students: an online intervention to prevent
the "freshman fifteen". Eat Behav 2010 Jan;11(1):33-39 [FREE Full text] [doi: 10.1016/j.eatbeh.2009.08.005] [Medline:
19962118]

Lytle LA, Svetkey LP, Patrick K, Belle SH, Fernandez ID, Jakicic JM, et al. The EARLY trials: a consortium of studies
targeting weight control in young adults. Transl Behav Med 2014 Sep;4(3):304-313 [FREE Full text] [doi:
10.1007/s13142-014-0252-5] [Medline: 25264469]

Stephens J, Allen J. Maobile phone interventions to increase physical activity and reduce weight: a systematic review. J
Cardiovasc Nurs 2013;28(4):320-329 [FREE Full text] [doi: 10.1097/JCN.0b013e318250a3e7] [Medline: 22635061]
Rompotis CJ, Grove JR, Byrne SM. Benefits of habit-based informational interventions: a randomised controlled trial of
fruit and vegetable consumption. Aust N Z J Public Health 2014 Jun;38(3):247-252. [doi: 10.1111/1753-6405.12232]
[Medline: 24890483]

O'Hara BJ, Phongsavan P, Venugopal K, Bauman AE. Characteristics of participantsin Australia's Get Healthy
telephone-based lifestyle information and coaching service: reaching disadvantaged communities and those most at need.
Health Educ Res 2011 Dec;26(6):1097-1106 [FREE Full text] [doi: 10.1093/her/cyr091] [Medline: 21987479

Bowring AL, Peeters A, Freak-Poli R, Lim MS, Gouillou M, Hellard M. Measuring the accuracy of self-reported height
and weight in a community-based sample of young people. BMC Med Res Methodol 2012;12:175 [FREE Full text] [doi:
10.1186/1471-2288-12-175] [Medline: 23170838]

http://mheal th.jmir.org/2015/2/e66/ JMIR mHealth uHealth 2015 | vol. 3 |iss. 2| €66 | p. 13

(page number not for citation purposes)


https://www.health.gov.au/internet/main/publishing.nsf/Content/17B241DC3956A205CA257BF00020A773/$File/evaluation.pdf
https://www.health.gov.au/internet/main/publishing.nsf/Content/17B241DC3956A205CA257BF00020A773/$File/evaluation.pdf
http://www.webcitation.org/

                                                6Xm004UsN
http://www.ijbnpa.org/content/6//29
http://dx.doi.org/10.1186/1479-5868-6-29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19473547&dopt=Abstract
http://www.ijbnpa.org/content/8//115
http://dx.doi.org/10.1186/1479-5868-8-115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22018588&dopt=Abstract
https://sites.google.com/site/theipaq/scoring-protocol
https://sites.google.com/site/theipaq/scoring-protocol
http://www.webcitation.org/

                                                6XlwFAOEO
http://www.researchprotocols.org/2012/2/e9/
http://dx.doi.org/10.2196/resprot.2205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23611892&dopt=Abstract
http://txt2bfit.com/
http://www.webcitation.org/

                                                6Xlz0UTLW
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1329589&dopt=Abstract
http://fulltext.ausport.gov.au/fulltext/1999/feddep/physguide.pdf
http://fulltext.ausport.gov.au/fulltext/1999/feddep/physguide.pdf
http://www.webcitation.org/

                                                6UgO0DcHr
https://www.eatforhealth.gov.au/sites/default/files/files/public_consultation/n55_draft_australian_dietary_guidelines_consultation_111212.pdf
https://www.eatforhealth.gov.au/sites/default/files/files/public_consultation/n55_draft_australian_dietary_guidelines_consultation_111212.pdf
http://www.webcitation.org/

                                                6Xm0A0GWp
http://www.health.gov/paguidelines/pdf/paguide.pdf
http://www.webcitation.org/

                                                6Xm0L72ev
http://www.ajcn.org/cgi/pmidlookup?view=long&pmid=15321794
http://www.ajcn.org/cgi/pmidlookup?view=long&pmid=15321794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15321794&dopt=Abstract
http://aje.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10905529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10905529&dopt=Abstract
http://dx.doi.org/10.3945/ajcn.114.090548
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24965308&dopt=Abstract
http://dx.doi.org/10.4278/ajhp.110606-QUAN-239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23113786&dopt=Abstract
http://europepmc.org/abstract/MED/19962118
http://dx.doi.org/10.1016/j.eatbeh.2009.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19962118&dopt=Abstract
http://europepmc.org/abstract/MED/25264469
http://dx.doi.org/10.1007/s13142-014-0252-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25264469&dopt=Abstract
http://europepmc.org/abstract/MED/22635061
http://dx.doi.org/10.1097/JCN.0b013e318250a3e7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22635061&dopt=Abstract
http://dx.doi.org/10.1111/1753-6405.12232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24890483&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21987479
http://dx.doi.org/10.1093/her/cyr091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21987479&dopt=Abstract
http://www.biomedcentral.com/1471-2288/12/175
http://dx.doi.org/10.1186/1471-2288-12-175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23170838&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH

47.

48.

2011 Census of Population and Housing: Basic Community Profile (New South Wales). Canberra, Australia: Australian
Bureau of Statistics URL : http://www.censusdata.abs.gov.au/CensusOutput/copsub.N SF/Al1 %20docs%20by%20catNo/

Partridge et a

2011~Community%20Profile~1/$File/BCP_1.zip?0OpenElement [accessed 2015-04-14] [WebCite Cache ID 6XmMORN3KF]
Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing eval uation reports of
Web-based and mobile health interventions. JMed Internet Res 2011;13(4):e126 [ FREE Full text] [doi: 10.2196/jmir.1923]

[Medline: 22209829

Abbreviations

©Stephanie R Partridge, Kevin McGeechan, LanaHebden, Kate Balestracci, Annette TY Wong, Elizabeth Denney-Wilson, Mark
F Harris, Philayrath Phongsavan, Adrian Bauman, Margaret Allman-Farinelli. Originally published in IMIR Mhealth and Uhealth
(http://mhealth.jmir.org), 15.06.2015. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in IMIR mhealth and uhealth, is properly cited. The complete bibliographic
information, alink to the original publication on http://mhealth.jmir.org/, as well as this copyright and license information must

ASD: artificially sweetened drinks

AUD: Australian Dollar

BMI: body massindex

CARDIA: Coronary Artery Risk Development in Young Adults
GP: general practitioner

HCF: Hospitals Contribution Fund

IPAQ: International Physical Activity Questionnaire
MET: metabolic equivalent of task

NHMRC: National Health and Medical Research Council
RCT: randomized controlled trial

SES: socioeconomic status

SMS: short messages service

SSB: sugar-sweetened beverages

Edited by G Eysenbach; submitted 14.04.15; peer-reviewed by L Lytle; comments to author 10.05.15; accepted 24.05.15; published
15.06.15

Please cite as:

Partridge SR, McGeechan K, Hebden L, Balestracci K, Wong ATY, Denney-Wison E, Harris MF, Phongsavan P, Bauman A,
Allman-Farinelli M

Effectiveness of a mHealth Lifestyle Program With Telephone Support (TXT2BFiT) to Prevent Unhealthy Weight Gain in Young
Adults: Randomized Controlled Trial

JMIR mHealth uHealth 2015;3(2): €66

URL: http://mhealth.jmir.org/2015/2/e66/

doi: 10.2196/mhealth.4530

PMID: 26076688

be included.

http://mheal th.jmir.org/2015/2/e66/

RenderX

IMIR mHealth uHealth 2015 | vol. 3 |iss. 2 | €66 | p. 14
(page number not for citation purposes)


http://www.censusdata.abs.gov.au/CensusOutput/copsub.NSF/All%20docs%20by%20catNo/2011~Community%20Profile~1/$File/BCP_1.zip?OpenElement
http://www.censusdata.abs.gov.au/CensusOutput/copsub.NSF/All%20docs%20by%20catNo/2011~Community%20Profile~1/$File/BCP_1.zip?OpenElement
http://www.webcitation.org/

                                                6Xm0RN3kF
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://mhealth.jmir.org/2015/2/e66/
http://dx.doi.org/10.2196/mhealth.4530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26076688&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

