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Abstract

Background: Extended intervention contact after an initial, intensive intervention is becoming accepted as best practice in
behavioral weight control interventions. Whether extended contact mitigates weight regain in the longer term or it simply delays
weight regain until after the extended intervention contact ceasesis not clear.

Objective: Thisstudy aimed to evaluate, in multipleways, maintenance of weight, diet, and physical activity outcomesfollowing
Get Healthy, Stay Healthy (GHSH), a text message—delivered extended contact intervention.

Methods: Clients completing the Get Healthy Service (GHS) lifestyle telephone coaching program were randomized to receive
GHSH (n=114) or standard care (no additional contact, n=114) and were assessed at baseline (following completion of GHS), 6
months (following completion of GHSH), and 12 months (noncontact maintenance follow-up). At all 3 assessments, participants
self-reported their body weight, waist circumference, physical activity (walking and moderate and vigorous sessions/week), and
dietary behaviors (fruit and vegetable serves/day, cups of sweetened drinks per day, takeaway meals per week; fat, fiber, and
total indices from the Fat and Fiber Behavior Questionnaire). Moderate-to-vigorous physical activity (MVPA) was al so assessed
viaaccel erometry. Maintenance was examined multiple ways: (1) using traditional methodsto assess and compare group averages
after some period of noncontact (ie, at 12 months), (2) using anovel approach to assess and compare group average changes over
the first 6 months of noncontact, and (3) exploring individual participant changes (increase/decrease/no change) over the first 6
months of noncontact.

Results. Retention over the 12-month trial was high (92.5%, 211/228). Participants had a mean (SD) age of 53.4 (SD 12.3)

years and a baseline body mass index of 29.2 (SD 5.9) kg/m?. The between-group differences detected at 6 months were still
present and statistically significant at 12 months for bodyweight (-1.33 kg [-2.61 to —0.05]) and accel erometer-assessed MV PA
(24.9 min/week [5.8-44.0]). None of the other outcomeswere significantly favored compared with the control group at 12 months.
Changes over their first 6 months of noncontact for the GHSH group were significantly better than the control group in terms of
accelerometer-measured MV PA and self-reported moderate activity (other differences between the groupswere all nonsignificant).
I n addition to the maintenance seen in the group averages, most intervention participants had maintained their behavioral outcomes
during the first 6 months of noncontact.

Conclusions: The GHSH participants were better off relative to where they were initially, and relative to their counterparts, not
receiving extended contact in terms of MV PA. However, based on the between-group difference in bodyweight over the first 6
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months of noncontact, GHSH does appear to simply delay the inevitable weight regain. However, this delay in weight regain,
coupled with sustained improvementsin MV PA, has public health benefits.

Trial Registration:

Australian New Zealand Clinical Trials Registry ACTRN12613000949785; https.//www.anzctr.org.

au/Tria/Registration/Trial Review.aspx?7d=364821& isReview=true

(JMIR Mhealth Uhealth 2019;7(3):€11070) doi: 10.2196/11070
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Introduction

Background

A large body of evidence on the maintenance of weight loss
and/or behavior changefollowing the end of initial interventions
resoundingly shows a relapse effect, characterized by weight
regain and/or behavioral decline back toward baseline levels
[1-3]. This has led to a concerted focus on weight loss
maintenance interventions, defined in the current literature as
“extended contact” interventions—the intervention that
continues after initial weight loss intervention, typically at a
comparatively lower intensity than the initial intensive phase
of intervention. Extended contact interventions have been
consistently shown to somewhat mitigate the relapse effect
[4-6]. What is not known is whether extended contact helps
mitigate weight regain in the longer-term or whether it simply
delaysweight regain until after the extended intervention contact
ceases.

Moreover, 2 previous studies eval uating text message—delivered,
extended contact interventions for weight loss maintenance
have shown that 6 months after extended contact ceases,
participants body weight hasremained, on average, significantly
reduced compared with baseline [7,8]. However, another 2
studies that compared an extended contact intervention with a
control condition after 2 months [9] or 6 months [10] of no
contact found no between-group maintenance effects, although
notably neither of these interventions achieved significant
intervention effects at the end of text message—delivered
extended contact. Research is needed to understand whether the
improvements gained through extended contact behavioral
interventions can be sustained following the end of such
interventions, particularly in comparison with a control
condition.

The " Get Healthy, Stay Healthy” (GHSH) intervention was an
extended contact program delivered via text messages for 6
months following completion of an initial 6-month
community-wide lifestyle telephone coaching program called
“Get Healthy Service” (GHS) in Austrdia [11]. The GHSH
intervention was evaluated in a randomized controlled trial
(RCT) compared with normal practice following GHS (no
ongoing intervention contact). Anthropometric (weight and
waist circumference) and behavioral (physical activity and
dietary) indicators were assessed at baseline (following
completion of GHS), 6 months (following completion of
GHSH), and 12 months (no-contact maintenance follow-up).
We have previously reported that the GHSH intervention was
feasible to deliver using semiautomated Web-based technol ogy
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and was highly acceptableto participants[12]. Changesin body
weight and physical activity (but not dietary outcomes) between
baseline and 6 months were significantly better for the GHSH
intervention group compared with the control group [12].
Objectives

This paper aims to evaluate maintenance beyond the period of
the GHSH extended contact intervention in multipleways. First,
we used the traditional method of assessing and comparing
changes from baseline contemporaneously after some period
of noncontact (ie, at 12 months, which is after 6 months of
noncontact for the intervention group and after 12 months of
noncontact for the control group). This method establishes
whether an intervention has alasting effect, after allowing some
time for intervention recipients to relapse. Second, we used a
novel approach to directly assess and compare the degree of
changes over the first 6 months of noncontact between the
intervention group (between 6 and 12 months) and the control
group (between baseline and 6 months). This method adds to
the previous by determining whether the degree of changes after
extended-contact intervention are any different to changes that
naturally occur over the same amount of noncontact time without
extended contact. Finally, both of these maintenance
perspectives consider only changes at the group level. We,
therefore, also examined individual-level changes (persona
increase/decrease/no change) over the first 6 months of
noncontact, to explore to what extent nonsubstantial changes
in group averages reflect al or most participants making no
changes or are dueto large increases by some participants being
offset by large decreases by other participants.

Methods

Study Design

A detailed description of this RCT is published elsewhere [11].
Eligible consenting participants were randomizedina1:1 ratio
to the GHSH intervention and control groups, via a
randomization website, by a research assistant with no
involvement in participant recruitment. Randomization was
across 2 strata (= or < the median of 3 kg weight loss during
GHS). Recruitment began in August 2012 and 12-month
follow-up data were collected until August 2014. Ethical
clearance was received from the Human Research Ethics
Committee at The University of Sydney (Protocol number:
03-2011/13523).

Participant Recruitment

The GHS is available to adults (=18 years and older) residing
in New South Wales, Australia and is available for free via
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self-referral and heath professional referral. Participants
completing GHS between August 2012 and February 2013 were
eligible to join the GHSH tria if they had no intention of
re-enrolling in GHS coaching, were not involved in other GHS
evaluation substudies, and owned a mobile phone. All eligible
clientscompleting theinitial contact intervention (GHS) within
the recruitment time frame wereinvited to participatein GHSH
during their final coaching call. Interested participants were
mailed an information sheet and consent form and then contacted
via telephone to establish their igibility and willingness to
participate. Verbal consent to participate was audio recorded,
and participants returned a signed consent form viareply-paid
post.

The Extended Contact | ntervention

The GHSH-extended contact intervention was delivered via
individually tailored text messages. Tailoring datawere collected
during an initiad and an interim telephone cal (around 12
weeks), during which participants worked with atrained coach
to set a 12-week weight goal (weight maintenance or further
weight loss) and two 12-week goalsfor physical activity and/or
dietary behavior change, with targets consistent with national
guidelines [13,14]. For each behaviora goa (diet and/or
physical activity), participants were asked to identify rewards
for reaching their goal, expected benefits, preparatory behaviors
for goal attainment, barriers and solutions, and a person who
could support them to reach their goals. Participants selected
their desired number of text messages (from 3-13 per fortnight),
timing of texts (eg, 6 am), and type of texts. Overall, 4 types of
texts targeted different behavior change strategies, each with
different permitted frequencies. promptsto self-monitor weight
(once per fortnight), goal checks for behavioral goas (from
once per fortnight to once per week for each goal), real-time
behavioral prompts (from noneto 4 per fortnight for each goal),
and goal resets for weight and behavioral goals (1 in week 6
and 1 inweek 18). At 12 weeks, participants received a second
telephone call from their coach to update their tailoring goals
and preferences.

Control Group Treatment

To minimize trial attrition, control participants were posted
brief written feedback of results following each assessment.
The control group received no other contact.

Data Collection

Details of the data collection are reported elsewhere [11].
Briefly, data were collected at baseline, 6 months, and 12
months. Most outcomes were collected by computer-assisted
telephoneinterviews (CATI), conducted by aresearch assistant,
who was initially blinded to group alocation (information
collected in the interviews limited this blinding at 6 and 12
months). The outcomes and measures were the same as those
collected in the initia intervention, with the addition of an
objective monitor of physical activity and anutrition assessment
tool, the Fat and Fiber Behavior Questionnaire (FFBQ) [15].

Anthropometric Outcomes

During the interviews, participants reported their body weight
in kilograms (while wearing light clothes and no shoes) and
waist circumference. Use of measurement aids during the
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interview was encouraged (scal es and study-provided measuring
tapes). Body mass index (BMI) was calculated based on
self-reported height at GHS baseline and self-reported weight
at each assessment point.

Physical Activity Outcomes

Self-reported physical activity included the number of weekly
sessions spent: walking for 30 min or more, doing other
moderate-intensity physical activity for 30 min or more (termed
moderate), and doing vigorous-intensity physical activity for
20 min or more [16]. Further, objectively measured time spent
engaged in moderate-to-vigorous physical activity (MVPA)
was measured using the Actigraph GT1M—a dual-axis
accelerometer. The protocol, published elsewhere[11], required
participants to wear the accelerometer on the hip for 7 days
during al waking hours. MV PA was assessed using acommonly
implemented method [17] in which 60-second epochswith 1952
cpm or greater on the vertical axis were summed for each day
of wear and averaged per wear day. Nonwear time, which was
identified by an algorithm with published validity [18], was
excluded along with nonwear days (<10 hours wear).

Dietary Behavior Outcomes

Dietary outcomeswere recalled based on the participant’s usual
behavior in the past month and included daily servings of fruit
and of vegetables[19], average daily consumption of sweetened
drinks, and takeaway meals per week [20]. Additional outcomes
were the FFBQ's 13-item fat index, 7-item fiber index, and
20-item total index, all of which were calculated asthe average
of therelevant items measured on ascale from 1 to 5 with higher
values respectively indicating healthier habits concerning fat
intake, fiber intake, or both.

Sample Size

As previously reported [11], the sample size had been chosen
apriori to provide 90% or more power to detect the following
expected differences between groupsin primary outcomeswith
5% 2-tailed significance: 2 sessions per week of self-reported
MVPA, 1 daily serving each of fruit and vegetables, 2 kg body
weight, and a 4 cm waist circumference. The study was not
powered a priori for questions concerning within-groups
changes. For the FFBQ indices, fruit intake, takeaways, and
sweetened drinks only, power was adequate (=80%) to detect
differences between groups meeting the minimum differences
of interest (MDI). TheMDIswereset at 1 kgweight, 1 cmwaist
circumference, 30 min or 0.5 sessions/week physical activity,
0.5 servings per day of fruit and vegetables, 0.5 takeaway meals
per week, 0.25 cups per day of sweetened drinks, and 0.2 units
on the FFBQ indices [12].

Statistical Analysis

Maintenance is considered in three ways. First, whether
anthropometric and behavioral outcomes are comparatively
better after noncontact (at 12 months) for those who received
the GHSH extended contact intervention than for those who
had not (controls), second, comparing changes during the first
6 months of noncontact within the GHSH intervention group
(ie, between 6 and 12 months) with changesin the control group
(ie, between baseline and 6 months), and finally, considering
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behavioral maintenance at the individual-level during the first
6 months of honcontact in the intervention group.

Statistical analyseswere performed using SPSS Statisticsversion
22 (IBM, USA) and STATA version 13 (StataCorp LB, USA).
Significance was set at P<.05, 2-tailed. Changes within groups
were assessed using paired t tests. All differences between
groups were estimated adjusting for the same potential
confounders as per the main outcome evaluation of the GHSH
intervention [12]. Differences between the groups in their
changes (for all outcomes and all time frames) were assessed
using separate linear regression models adjusting for baseline
values of the outcome and confounders. When ng change
over the period from baseline to 12 months, baseline values
were taken as the beginning of the GHSH evaluation. When
ng changes over the first 6 months of noncontact, baseline
values were taken as the beginning of the GHSH evaluation for
controls or at 6 months for the intervention group. Group
differences in daly values of accelerometer MVPA
(log-transformed) were assessed using generalized estimating
equation models, which accounted for repeated measures (1-7
days per participant per assessment), adjusted for confounders,
and controlled comparisons for baseline values via the method
outlined by Twisk [21]. Marginal means of the appropriate
back-transformed expression were used to obtain the contrasts
in minutes per week. The absence of substantial changes in
group averages can be suggestive of maintenance; however,
this can be achieved by large worsening in some participants
being offset by others large improvements and does not
necessarily show whether individuals maintained their personal
outcomes. Accordingly, we further describe how many of the
intervention participants maintained their outcomes during
noncontact (ie, individual-level maintenance).

Results

Participants

Participants who remained in the study at 12 months had an
average (mean [SD]) age of 53.4 (SD 12.3) years and baseline

BMI of 29.2 (SD 59) kg/m? (Table 1). Approximately
two-thirds of the participants were female. Retention over the
12-month trial was high overall (92.5%, 211/228), but slightly
lower in the intervention group (86.8%, 99/114) than in the
control group (98.2%, 112/114; P=.002). Thoselost to follow-up
at 12 months (n=17) had significantly heavier baseline BMI,
were more likely to smoke at baseline, and reported consuming
fewer vegetables and more sweetened drinks at baseline than
those who participated in the 12-month follow-up CATI (n=211;
see Table 1).

Sustained Improvement After Noncontact

Figure 1 shows changes from baseline to 12 months in study
outcomes in the control group (12 months of noncontact after
the initial GHS intervention) and in the GHSH intervention
group (following 6 months of GHSH extended contact then 6
months of no contact). Results are described in units but plotted
relative to a substantial decline or worsening (ie, MDI), to
indicate whether the absence of a significant change was more
consistent with maintenance (ie, a substantial worsening is
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unlikely) or an inconclusive result (ie, the error is too large to
draw a conclusion). Over 12 months, the GHSH intervention
group made significant improvements to waist circumference
and the fiber index score, and the control group significantly
improved their waist circumference and fat index score. The
only significant declines between baseline and 12 months were
self-reported walking, which declined in the intervention group,
and self-reported vigorous activity, which declined in controls
(Figure 1). Self-reported moderate physical activity and most
of the dietary outcomes were maintained in both groups.

Although both groups had displayed alarge degree of behavioral
maintenance at 12 months, extended contact was still associated
with a significant advantage over control treatment for body
weight (P=.04) and accelerometer-assessed MVPA (P=.01),
with differences between groups averaging approximately 1.3
kg and 25 min per week (Table 2). Only small and
nonsignificant differences between groups were seen with the
other outcomes; however, Cl included meaningful differences
in self-report physical activity and vegetable intake.

ChangesDuringtheNoncontact Period After Extended
Care

Figure 2 showsthe changes over thefirst 6 months of noncontact
within each group. Statistically significant changes over the
first 6 months of noncontact occurred only in the control group,
not in the intervention group following extended contact. All
of these changes were worsening of outcomes rather than
improvements (Figure 2). Intervention changes (al
nonsignificant) during this time frame were suggestive of
maintenance for waist circumference, moderate activity, and
al of the dietary outcomes, but margins of error precluded
definitive conclusions concerning the other outcomes.

When compared with the control group changes over their first
6 months of noncontact, those receiving intervention fared
significantly better than those receiving usual care in terms of
accelerometer-measured MVPA and self-reported moderate
activity (Table 2). Other differences between the groups were
al nonsignificant. All were small (except for walking) and a
substantial effect of extended contact was unlikely for weight,
FFBQ indices, takeaways, sweetened drinks, and fruit intake
(based onthe Cl). However, Cl included potentially meaningful
differencesin waist circumference, walking, vigorous physical
activity, and vegetable intake.

Individual-L evel Maintenance of Outcomes During
Noncontact

In addition to the maintenance seen in the group averages, many
intervention participants had maintained their behavioral
outcomes during 6 months of noncontact, whereas a minority
of participants had worsened in their outcomes during that
period. Figure 3 shows the percentage of intervention
participants who had maintained their outcomes during
noncontact. Nearly all outcomes were maintained (ie, no
worsening of = the MDI) by the majority of participants. The
proportion of maintenance was lowest for weight (55.5%
[56/101]) and highest for sweetened drinks (91.2% [93/102]),
with asubstantial proportion of maintenance coming intheform
of further improvement for most outcomes. Notably, weight
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regain was still reasonably common (44.5% [45/101]), despite  intervention effects for weight outcomes.
this maintenance intervention and despite the overall

Table 1. Baseline characteristics of participants by study group and for those who remained in the study at 12 months and those who dropped out by

12 months.
Characteristics GHSH®intervention Control (n=114)°> ~ Retained at 12 Losttofollow-up  p vyl
(n=114)° months (n=211)¢  (n=17)°

Health and demographics
Age (years), mean (SD) 55.5 (12.3) 51.2 (11.9) 534 (12.3) 52.9 (12.6) 87
Body massindex (kg/m?), mean (SD) ~ 293(58) 296 (6.3 29.2 (5.9)° 326(7.2) 03
Weight (kg), mean (SD) 82.8 (19.4) 83.6 (18.9) 82.6 (19.3) 89.9 (16.2) 13
Waist circumference (cm), mean (SD) 98.9 (15.4) 99.6 (14.9) 99.0 (15.2) 103.1 (14.3) .29
Gender (female), n (%) 74 (64.9) 78 (68.4) 140 (66.4) 12 (71) 48
Paid employment (response: yes), n (%) 69 (61.1) 68 (59.6) 129 (61.1) 8 (50) 43
Education (postschool qualification), n 73 (64.0) 77 (67.5) 136 (64.5) 14 (82) 19
(%)
English at home, n (%) 109 (96.5) 111 (97.4) 205 (97.2) 15 (94) pil
Indigenous Australian, n (%) 1(0.9 5(4.4) 6(2.9) 0(0) _f
SEIFAY (percentage in most advantaged 86 (75.4) 78 (68.4) 151 (71.6) 13(77) .79
3 quintiles), n (%)
Region (percentagein major cities), n (%) 71 (62.3) 82(71.9) 144 (68.2) 9(53) .28
Initial health (percentage < “fair”), n (%) 25 (21.9) 30(26.3) 49 (23.2) 6 (35) 25
Current smoker, n (%) 5(4.4) 7(6.1) 9(4.3) 3(18) .05

Physical activity (PA)
,(Acc)el erometer PA (minutes/week), mean  196.9 (144.4) 196.2 (143.6) 195.1 (136.2) 214.4 (221.3) 60

SD

Vigorous PA (sessions/week), mean (SD) 1.56 (1.86) 2.33(2.53) 19(2.3) 21(22) 75
Moderate PA (sessions/week), mean (SD)  1.11 (1.78) 1.60 (1.97) 1.4(19) 0.8(1.4) 13
Walking PA(sessions/week), mean (SD)  3.99 (3.04) 3.30 (2.44) 3.6(2.7) 4.8(3.7) .20

Dietary behaviors
Vegetable (servingg/day), mean (SD) 31(1.4) 34(18) 33(17) 2.6 (0.8) .005
Fruit (servings/day), mean (SD) 2.0(0.9) 2.0(1.0 2.0(1.0 2.0(1.0 .95
Sweetened drinks (cups/day), mean (SD) 0.2 (0.5) 0.4(0.9) 0.3(0.8) 0.1(0.3) .04
Takeaway's (meals/week), mean (SD) 0.5(0.8) 0.5(0.9) 0.5(0.8) 0.8(1.3) 38
FFBQ" total score (1-5), mean (SD) 3.3(0.4) 3.3(0.4) 3.3(0.4) 3.2(0.3) 54
FFBQ fat score (1-5), mean (SD) 3.5(0.5) 35(0.5) 35(0.5) 3.5(0.4) .89
FFBQ fiber score (1-5), mean (SD) 2.9(0.5) 2.9(0.5) 2.9(0.5) 2.8(0.4) 44

3GHSH: Get Healthy, Stay Healthy.

bFi gures exclude missing data; that is, 1 GHSH intervention participant (employment, English spoken at home, referral source, and accelerometer
moderate-to-vigorous physical activity) and 1 control participant (waist circumference and indigenous status).

CFigures exclude missing data: n=1 lost to follow-up (employment, English at home, and waist circumference).

dp valuefor difference between those retained and those lost to foll ow-up determined by independent samplest test (continuous variables) or chi-square
test (categories).

A statistically significant difference between those lost to follow-up at 12 months (n=17) and those who participated in the 12-month follow-up
computer-assisted telephone interview (n=211).

finvalid chi-square test (not presented).

9s0cioeconomic indices for areas (SEIFA), specifically the Index of Relative Socioeconomic Advantage and Disadvantage (IRSAD).

PFFBQ: Fat and Fiber Behavior Questionnaire.
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Figure 1. Mean changes (95% Cl) between baseline and 12 monthsin study outcomes plotted as multiples of the minimum difference of interest (MDI)
in the Get Healthy, Stay Healthy (GHSH) intervention (n=114) and control (n=114) groups ("&" indicates significant change P<.05. Asterisk indicates
that the x-axis values for the means and Cl are displayed as the mean, upper limit, and lower limit divided by the MDI value. Missing data are excluded
for the intervention group or control group: n=13/3 [weight], n=14/6 [waist circumference], n=12/3 [self-reported physical activity and diet outcomes],
and n=16/9 [accel erometer moderate-to-vigorous physical activity, MVPA]). FFBQ: Fat and Fiber Behavior Questionnaire; PA: physical activity.
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Table 2. Difference in study outcomes between the Get Healthy, Stay Healthy (GHSH) extended contact group (n=114) and control group (n=114)
adjusted for baseline values of the outcome and potential confounders®,

Outcome Baseline to 12 months’ First 6 months of noncontact®
Mean difference (95% Cl) P vaue Mean difference (95% Cl) P value
Anthropometry
Weight (kg) - 1.33 (—2.61 to —0.05)¢ 04 0.01 (~0.94 to 0.95) .99
Waist circumference (cm) -0.60 (-2.33t0 1.12)¢ 49 -0.72 (-2.13t0 0.69)¢ 31

Physical activity (PA)

Accelerometer PA, minutes/week 24.9 (5.8t0 44.0) .01 18.3(0.8t0 35.7) .04
Walking PA, sessions/week -0.07 (-0.69 to 0.55)° 83 -0.51 (-1.3410 0.32)° 23
Moderate PA, sessions/week -0.11 (-0.62 to 0.39)° .66 0.53(0.07 to 0.99) .03
Vigorous PA, sessions/week -0.12 (-0.64 t0 0.40)® 66 -0.32(-0.84 10 0.21)® 23

Dietary behaviors

Vegetables, serves/day 0.10 (-0.32 t0 0.53)¢ 63 0.17 (-0.20to 0.53)® 36
Fruit, serves/day -0.00 (-0.22t0 0.21) .98 0.10(-0.11t00.32) .35
Sweetened drinks, cups/day -0.06 (-0.19 to 0.06) .32 -0.07 (-0.21t0 0.08) .36
Takeaways, meals'week -0.10 (-0.26 to 0.06) 22 -0.02 (-0.18t0 0.13) a7
FFBQ total index, 105 -0.02 (-0.09 to 0.06) 64 -0.02 (-0.10t0 0.05) 51
FFBQ fat index, 1t0 5 -0.08 (-0.17 to 0.01) .08 -0.08 (-0.17 t0 0.01) .08
FFBQ fiber index, 1t0 5 0.09 (~0.03 to 0.20)%¢ 13 0.08 (-0.04 t0 0.19) 19

3\lean differences (intervention—control) adjusting for confounders as per the main GHSH evaluation and baseline values of the outcome as estimated
using linear regression, or generalized estimating equations for repeated measures for accelerometer data (1-7 days per assessment per participant).

BMiss ng dataare excluded for intervention group/control group: n=13/3 (weight), n=14/6 (waist circumference), n=12/3 (self-reported physical activity
and diet outcomes), and n=16/9 (accelerometer physical activity).

“With baseline values of the outcome taken as values at the beginning of the noncontact period (GHSH baselinein the usual care group and at 6 months
upon cessation of extended care in the intervention group). Missing data were excluded for the intervention group/control group: n=13/2 (weight),
n=15/2 (waist circumference), n=12/2 (self-reported physical activity and diet), and n=19/6 (accelerometer physical activity).

ds gnificant difference between control and intervention group favoring intervention.
€Inconclusive: nonsignificant comparison but meaningful differences contained within the 95% ClI.
fFFBQ: Fat and Fiber Behavior Questionnaire.
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Figure 2. Mean changes (95% CI) over first 6 months of noncontact in study outcomes plotted as multiples of the minimum differences of interest
(MDI) in the Get Healthy, Stay Healthy (GHSH) intervention (n=114) and control (n=114) groups ("a" indicates significant change, P<.05. Asterisk
indicates that the x-axis values for the means and Cl are displayed as the mean, upper limit, and lower limit by the MDI value). FFBQ: Fat and Fiber

Behavior Questionnaire; PA: physical activity.
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their study outcomes during the first 6 months of noncontact. FFBQ: Fat and Fiber Behavior Questionnaire; MDI: minimum difference of interest
MV PA: accelerometer moderate-to-vigorous physical activity; PA: physical activity.
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Discussion

GHSH is an extended contact intervention offered after
completion of a free, publicly available lifestyle telephone
coaching program. Our evaluation [12] previously found that
at the end of GHSH, both weight and accel erometer-measured
MV PA were significantly better in the intervention group than
in the control group, and the present evaluation showed that
these between-group differences were still present and
statistically significant at 12 months. None of the other
outcomes, such as self-reported physical activity and dietary
behaviors, were significantly favored compared with the control
group at 12 months.

The presence of intervention effects following a noncontact
period are commonly interpreted as indicators of maintenance
of the intervention’s effectiveness [22,23], but in isolation of
other evidence (eg, the direction of change in individuals), this
interpretation can be problematic. Therefore, in this study, we
also considered thelack of substantial regression toward baseline
levels asindicating outcomes were maintained. In GHSH, only
self-reported walking declined significantly over 12 monthsin
the group that received extended contact, with most other
outcomes maintained or being further improved. Furthermore,
during the noncontact period following extended contact (6-12
months), the intervention group did not significantly worsenin
any outcomes, instead improving or maintaining outcomes.
Over both of these time frames, there was some uncertainty
around the maintenance of self-reported vigorous physical
activity and vegetableintake, with wide margins of error failing
to rule out worsening in these outcomes as being unlikely in
general as opposed to just not observed in our sample.

These findings clearly indicate, relative to their counterparts
not receiving extended contact, and relativeto their initial levels,
participants receiving extended care were “ ahead of the game.”
Although useful, this perspective of maintenance fails to
consider how extended care generates such gains. Doesit seem
to mitigate the rate of behavioral decline upon withdrawal of
intervention contact, or merely postpone behavioral decline
(until after extended contact)? Using a novel approach, we
tested this question by comparing both groupsin their changes
over the same amount of noncontact time (6 months), beginning
immediately after the intervention ceases (GHS or GHSH that
involved extended care). This approach ensuresthat not just the
amount of time (6 months) is consistent in comparing groups
but also the timing relative to withdrawal of intervention contact.
The changes over this key time frame significantly favored the
intervention group in terms of accelerometer-measured MV PA
and self-reported moderate activity, suggesting extended care
helped to reduce the relapse effect for this behavior. However,
therewas no substantial or significant differencein body weight
between groups over the first 6 months of noncontact. So, to
some extent, the extended contact intervention promoted
maintenance merely by delaying weight regain in the
intervention group. Thisdelay in weight regain meant that there
was an extended period of continued or maintained weight | oss,
which, although not directly measured in thistrial, should have
public health benefits for participants physical health [24].
Importantly, this extended period of continued or maintained

https://mhealth.jmir.org/2019/3/€11070/
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weight loss is very promising, given that GHSH is a low
resource, text message—delivered public health program offered
freeto participants. Furthermore, the extended contact did help
participantsto maintain their physical activity behaviors, which
independent of changes in weight, should also bring public
health benefit [25].

Individual-level maintenance is also important, but seldom
considered [1], as average changes at the group level can be
stable without individual s necessarily maintaining their personal
changes. In GHSH, during the first 6 months of noncontact
(whether following extended or initial contact), most of the
outcomes were maintained by most individuals, with at least a
two-thirds majority maintaining or further improving their
outcomes over this time. The outcome for which most
individuals had displayed afailure to maintain outcomes during
noncontact (ie, worsening =MDI) was body weight, with just
under half of the participants (intervention and controls)
increasing weight by at least 1 kg.

Much has been written about the diversity of definitions applied
to maintenance of behavior change [26-28]. Maintenance has
been defined as being achieved when a significant intervention
effect at the end of an intervention has been maintained after
varying periods of no contact, which largely refersto the success
of the intervention on group averages. Some authors have
viewed maintenance as a criterion or threshold of amount of
behavior change to be retained. Relatively few publications
examine maintenance as individual trajectories. The findings
of this evaluation, which examined maintenance from multiple
perspectives, indicate researchers should similarly consider
reporting maintenance of behavior change following
interventions in multiple ways that help better understand how
maintenance might occur, not just whether or not it occurred
by some particular criterion for maintenance.

Evidence suggests need for ongoing support that people can
access as required over long periods of time. Maobile
technologies facilitate this type of ongoing monitoring and
contact in cost-effective ways. Thereisinternational consensus
that obesity isachronic, relapsing disease process that requires
continuous treatment [29]. Although it isimportant to point out
that the participants in this study were not necessarily obese at
baseline, the majority were working toward weight loss goals,
and it isthe mechanism of weight lossregain that needs ongoing
treatment. Researchers and practitioners need to acknowledge
that individualswill cyclein and out of multiple programs across
alife span, and therefore, we should not be imagining asingle
intervention effect to be maintained. What we need to do instead
is ensure that individuals have a positive experience in these
programs so that they approach the next program with positive
expectations and high self-efficacy.

Thistrial has tested the addition of tailored text messagesto a
telephone coaching program to extend the duration of care
provided. It led to better outcomesfor those receiving the texts,
while the contact was maintained. As we move forward, we
need to consider cost-effective mediums to maintain contact
with people asthey cyclein and out of weight lossand lifestyle
support programs, and text messaging may be a feasible and
affordable way to do this. Limitations of this tria include the
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reliance on self-reported anthropometric outcomes (albeit
validated and reliable tools were used) and that the trial was
underpowered to detect within-group changes. The strengths of
thistrial include comprehensively examining maintenancein 3
different ways, conducting an RCT within partnership andin a
service delivery context, and inclusion of high-quality behaviora
measurement tools. These strengths and the positive maintained
outcomes of the GHSH intervention have resulted in this

Fjeldsoe et al

eval uation directly informing the addition of an extended contact
program in GHS. More pragmatic research trials such as, this
one, need to be conducted to generate practice-based evidence
toinform service delivery decisions. Finally, future evaluations
of the maintenance of intervention impacts should consider
reporting these in multiple ways, including a comparison of
group averages when holding the period of noncontact equal
and individual patterns of change.

Acknowledgments

The authorswould like to acknowl edge the participants, GHS coaches, M edibank Health Solutions staff, and GHSH project staff.
Thistrial was funded by the New South Wales Ministry of Health and an Early Career Researcher grant from The University of
Queensland.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
CONSORT - EHEALTH checklist (V 1.6.1).

[PDEF File (Adobe PDF File), 5SMB-Multimedia Appendix 1]

References

1. MacLean PS, Wing RR, Davidson T, Epstein L, Goodpaster B, Hall KD, et a. NIH working group report: innovative
research to improve maintenance of weight loss. Obesity (Silver Spring) 2015 Jan;23(1):7-15 [FREE Full text] [doi:
10.1002/0by.20967] [Medline: 25469998]

2. Jeffery RW, Drewnowski A, Epstein LH, Stunkard AJ, Wilson GT, Wing RR, et a. Long-term maintenance of weight loss:
current status. Health Psychol 2000 Jan;19(1 Suppl):5-16. [doi: 10.1037/0278-6133.19.Suppl 1.5] [Medline: 10709944]

3. WingRR, Hill JO. Successful weight loss maintenance. Annu Rev Nutr 2001;21:323-341. [doi:
10.1146/annurev.nutr.21.1.323] [Medline: 11375440]

4.  Dombrowski SU, Knittle K, Avenell A, Araljo-Soares V, Sniehotta FF. Long term maintenance of weight loss with
non-surgical interventions in obese adults: systematic review and meta-analyses of randomised controlled trials. Br Med J
2014;348:92646 [FREE Full text] [doi: 10.1136/bmj.g2646] [Medline: 25134100]

5.  Middleton KM, Patidar SM, Perri MG. The impact of extended care on the long-term maintenance of weight loss: a
systematic review and meta-analysis. Obes Rev 2012 Jun;13(6):509-517. [doi: 10.1111/].1467-789X.2011.00972.x] [Medline:
22212682]

6. JobJR, Fjeldsoe BS, Eakin EG, Reeves MM. Effectiveness of extended contact interventions for weight management
delivered viatext messaging: a systematic review and meta-analysis. Obes Rev 2018 Apr;19(4):538-549. [doi:
10.1111/0br.12648] [Medline; 29243354]

7.  Zwickert K, Rieger E, Swinbourne J, Manns C, McAulay C, Gibson AA, et a. High or low intensity text-messaging
combined with group treatment equally promote weight loss maintenance in obese adults. Obes Res Clin Pract
2016;10(6):680-691. [doi: 10.1016/j.0rcp.2016.01.001] [Medline: 26992569]

8. Spark LC, Fjeldsoe BS, Eakin EG, Reeves MM. Efficacy of atext message-delivered extended contact intervention on
maintenance of weight loss, physical activity, and dietary behavior change. IMIR Mhealth Uhealth 2015;3(3):e88 [FREE
Full text] [doi: 10.2196/mhealth.4114] [Medline: 26373696]

9.  Shaw RJ, Bosworth HB, Silva SS, LipkusIM, DavisLL, ShaRS, et a. Mobile health messages help sustain recent weight
loss. Am JMed 2013 Nov;126(11):1002-1009 [FREE Full text] [doi: 10.1016/j.amjmed.2013.07.001] [Medline: 24050486]

10. SidhuMS, Daley A, Jolly K. Evaluation of atext supported weight maintenance programme 'Lighten Up Plus following
aweight reduction programme: randomised controlled trial. Int JBehav Nutr Phys Act 2016 Feb 12;13:19 [FREE Full text]
[doi: 10.1186/s12966-016-0346-1] [Medline: 26867588]

11. Feldsoe B, Phongsavan B, Bauman A, Goode A, Maher G, Eakin E. 'Get Healthy, Stay Healthy": protocol for evaluation
of alifestyleintervention delivered by text-message following the Get Healthy Information and Coaching Service®. BMC
Public Health 2014;14:112 [FREE Full text] [doi: 10.1186/1471-2458-14-112] [Medline: 24495781]

12. Fjeldsoe BS, Goode AD, Phongsavan P, Bauman A, Maher G, Winkler E, et al. Evaluating the maintenance of lifestyle
changesin arandomized controlled trial of the 'Get Healthy, Stay Healthy' program. JMIR Mhesalth Uhealth 2016;4(2):e42
[FREE Full text] [doi: 10.2196/mhealth.5280] [Medline: 27166643]

https://mhealth.jmir.org/2019/3/€11070/ JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3| €11070 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v7i3e11070_fig.pdf&filename=c28c1b9c9f5ccbbbf5582721350a3931.pdf
https://jmir.org/api/download?alt_name=mhealth_v7i3e11070_fig.pdf&filename=c28c1b9c9f5ccbbbf5582721350a3931.pdf
http://dx.doi.org/10.1002/oby.20967
http://dx.doi.org/10.1002/oby.20967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25469998&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.19.Suppl1.5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10709944&dopt=Abstract
http://dx.doi.org/10.1146/annurev.nutr.21.1.323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11375440&dopt=Abstract
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=25134100
http://dx.doi.org/10.1136/bmj.g2646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25134100&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2011.00972.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22212682&dopt=Abstract
http://dx.doi.org/10.1111/obr.12648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29243354&dopt=Abstract
http://dx.doi.org/10.1016/j.orcp.2016.01.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26992569&dopt=Abstract
http://mhealth.jmir.org/2015/3/e88/
http://mhealth.jmir.org/2015/3/e88/
http://dx.doi.org/10.2196/mhealth.4114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26373696&dopt=Abstract
http://europepmc.org/abstract/MED/24050486
http://dx.doi.org/10.1016/j.amjmed.2013.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24050486&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-016-0346-1
http://dx.doi.org/10.1186/s12966-016-0346-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26867588&dopt=Abstract
http://www.biomedcentral.com/1471-2458/14/112
http://dx.doi.org/10.1186/1471-2458-14-112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24495781&dopt=Abstract
http://mhealth.jmir.org/2016/2/e42/
http://dx.doi.org/10.2196/mhealth.5280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27166643&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Fjeldsoe et d

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

National Health and Medical Research Council. 2013. Eat for Health: Australian Dietary Guidelines URL: https://www.
eatforhealth.gov.au/sites/default/files/files'the guidelines/n55a australian dietary gquidelines summary book.pdf [accessed
2018-12-05] [WebCite Cache ID 74SCE44hr]

Australian Government Department of Health. Physical Activity and Sedentary Behaviour URL : http://www.health.gov.au/
internet/main/publishing.nsf/Content/pash [accessed 2018-12-06] [WebCite Cache ID 6gV GfaE2x]

Reeves MM, Winkler EA, Eakin EG. Fat and fibre behaviour questionnaire: reliability, relative validity and responsiveness
to changein Australian adults with type 2 diabetes and/or hypertension. Nutr Diet 2014 Dec 23;72(4):368-376 [ FREE Full
text] [doi: 10.1111/1747-0080.12160]

Smith BJ, Marshall AL, Huang N. Screening for physical activity in family practice: evaluation of two brief assessment
tools. Am J Prev Med 2005 Nov;29(4):256-264. [doi: 10.1016/j.amepre.2005.07.005] [Medline: 16242587]

Freedson PS, Melanson E, Sirard J. Calibration of the Computer Science and Applications, Inc accel erometer. Med Sci
Sports Exerc 1998 May;30(5): 777-781. [doi: 10.1097/00005768-199805000-00021] [Medline: 9588623]

Winkler EA, Gardiner PA, Clark BK, Matthews CE, Owen N, Healy GN. Identifying sedentary time using automated
estimates of accelerometer wear time. Br J Sports Med 2012 May;46(6):436-442 [FREE Full text] [doi:
10.1136/bjsm.2010.079699] [Medline: 21504965]

Australian Bureau of Statistics, Australian Government Department of Health Family Services. National Nutrition Survey:
User's Guide. Canberra, Australia: Australian Bureau of Statistics; 1995.

Government of New South Wales. 2009. New South Wales Popul ation Health Surveys URL : http://www.health.nsw.gov.au/
surveys/pages/default.aspx [accessed 2018-12-06] [WebCite Cache ID 6gVHWRLL G]

Twisk JW. Applied Longitudinal Data Analysisfor Epidemiology: A Practical Guide. Cambridge, UK: Cambridge University
Press, 2013.

Murray JM, Brennan SF, French DP, Patterson CC, Kee F, Hunter RF. Effectiveness of physical activity interventionsin
achieving behaviour change maintenance in young and middle aged adults: a systematic review and meta-analysis. Soc Sci
Med 2017 Nov;192:125-133. [doi: 10.1016/j.socscimed.2017.09.021] [Medline; 28965003]

Marcus BH, Dubbert PM, Forsyth LH, McKenzie TL, Stone EJ, Dunn AL, et a. Physical activity behavior change: issues
in adoption and maintenance. Health Psychol 2000 Jan;19(1S):32-41. [Medline: 10709946]

Wing RR, Espeland MA, Clark M, Hazuda HP, Knowler WC, Pownall HJ, Action for Health in Diabetes (Look AHEAD)
Study Group. Association of weight loss maintenance and weight regain on 4-year changesin CVD risk factors: the Action
for Health in Diabetes (Look AHEAD) clinical trial. Diabetes Care 2016 Dec;39(8):1345-1355 [FREE Full text] [doi:
10.2337/dc16-0509] [Medline: 27271190]

Brown W, Bauman A, Bull F, Burton N. Australian Government Department of Health. 2012. Devel opment of
Evidence-Based Physical Activity Recommendations for Adults (18-64 years) URL: https://www.health.gov.au/internet/
main/publishing.nsf/content/FO1F92328EDA DA SBCA 257BF0001E720D/$File/DEB-PAR-Adults-18-64years.pdf [accessed
2018-12-06] [WebCite Cache ID 6zUjtxb8N]

Seymour RB, Hughes SL, Ory MG, Elliot DL, Kirby KC, Migneault J, et al. A lexicon for measuring maintenance of
behavior change. Am JHealth Behav 2010;34(6):660-668 [ FREE Full text] [doi: 10.5993/AJHB.34.6.3] [Medline: 20604692]
Loef M, Walach H. How applicable are results of systematic reviews and meta-analyses of health behaviour maintenance?
A critical evaluation. Public Health 2015 Apr;129(4):377-384. [doi: 10.1016/j.puhe.2015.01.014] [Medline: 25707931]
Kahlert D. Maintenance of physical activity: do we know what we aretalking about? Prev Med Rep 2015;2:178-180 [FREE
Full text] [doi: 10.1016/j.pmedr.2015.02.013] [Medline: 26844069]

Bray GA, Kim KK, Wilding JP, World Obesity Federation. Obesity: a chronic relapsing progressive disease process. A
position statement of the World Obesity Federation. Obes Rev 2017 Jul;18(7):715-723. [doi: 10.1111/0br.12551] [Medline:
28489290]

Abbreviations

BMI: body massindex

CATI: computer-assisted telephone interview
FFBQ: Fat and Fiber Behavior Questionnaire
GHS: Get Headlthy Service

GHSH: Get Healthy, Stay Healthy

MDI: minimum differences of interest

MVPA: moderate-to-vigorous physical activity
RCT: randomized controlled trial

https://mhealth.jmir.org/2019/3/€11070/ JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3|€11070 | p. 11

(page number not for citation purposes)


https://www.eatforhealth.gov.au/sites/default/files/files/the_guidelines/n55a_australian_dietary_guidelines_summary_book.pdf
https://www.eatforhealth.gov.au/sites/default/files/files/the_guidelines/n55a_australian_dietary_guidelines_summary_book.pdf
http://www.webcitation.org/

                                            74SCE44hr
http://www.health.gov.au/internet/main/publishing.nsf/Content/pasb
http://www.health.gov.au/internet/main/publishing.nsf/Content/pasb
http://www.webcitation.org/

                                            6gVGfaE2x
https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12160
https://onlinelibrary.wiley.com/doi/full/10.1111/1747-0080.12160
http://dx.doi.org/10.1111/1747-0080.12160
http://dx.doi.org/10.1016/j.amepre.2005.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16242587&dopt=Abstract
http://dx.doi.org/10.1097/00005768-199805000-00021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9588623&dopt=Abstract
http://europepmc.org/abstract/MED/21504965
http://dx.doi.org/10.1136/bjsm.2010.079699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21504965&dopt=Abstract
http://www.health.nsw.gov.au/surveys/pages/default.aspx
http://www.health.nsw.gov.au/surveys/pages/default.aspx
http://www.webcitation.org/

                                            6gVHWRtLG
http://dx.doi.org/10.1016/j.socscimed.2017.09.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28965003&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10709946&dopt=Abstract
http://europepmc.org/abstract/MED/27271190
http://dx.doi.org/10.2337/dc16-0509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27271190&dopt=Abstract
https://www.health.gov.au/internet/main/publishing.nsf/content/F01F92328EDADA5BCA257BF0001E720D/$File/DEB-PAR-Adults-18-64years.pdf
https://www.health.gov.au/internet/main/publishing.nsf/content/F01F92328EDADA5BCA257BF0001E720D/$File/DEB-PAR-Adults-18-64years.pdf
http://www.webcitation.org/

                                            6zUjtxb8N
http://europepmc.org/abstract/MED/20604692
http://dx.doi.org/10.5993/AJHB.34.6.3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20604692&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2015.01.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25707931&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(15)00023-6
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(15)00023-6
http://dx.doi.org/10.1016/j.pmedr.2015.02.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26844069&dopt=Abstract
http://dx.doi.org/10.1111/obr.12551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28489290&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Fjeldsoe et d

Edited by G Eysenbach; submitted 17.05.18; peer-reviewed by J Murray, T Guetterman, J Lei, F Wagnew, A Davoudi; comments to
author 30.08.18; revised version received 25.10.18; accepted 13.11.18; published 12.03.19

Please cite as.

Fjeldsoe BS, Goode AD, Phongsavan P, Bauman A, Maher G, Winkler E, Job J, Eakin EG

Get Healthy, Stay Healthy: Evaluation of the Maintenance of Lifestyle Changes Sx Months After an Extended Contact Intervention
JMIR Mhealth Uhealth 2019;7(3):€11070

URL: https://mhealth.jmir.org/2019/3/€11070/

doi: 10.2196/11070

PMID: 30860492

©Brianna S Fjeldsoe, Ana D Goode, Philayrath Phongsavan, Adrian Bauman, Genevieve Maher, Elisabeth Winkler, Jennifer
Job, Elizabeth G Eakin. Originally published in IMIR Mhealth and Uhealth (http://mhealth.jmir.org), 12.03.2019. This is an
open-access  article  distributed under the terms of the Creative Commons  Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the origina work, first published in IMIR mhealth and uhedlth, 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 be included.

https://mhealth.jmir.org/2019/3/€11070/ JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 3 | €11070 | p. 12
(page number not for citation purposes)

RenderX


https://mhealth.jmir.org/2019/3/e11070/
http://dx.doi.org/10.2196/11070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30860492&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

