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Short title

mHealthRCT to optimise GWG for high BMI women

Abstract

Objective To determine the feasibilitgnd effectiveness @n mHealthntervention
promoting healthy diet, physical activity and gestationgight gain in pregnant women.

Design Randomised controlled trial (RCT)

Setting Australian tertiary obstetric hospital

Population One hundred pregnant women who were overweight or obese prior to pregnancy.

M ethods Women recruited at the first antenatal clinic visit wenedomised to either an
intervention or a control grouf he interventiortonsistef a tailored suite of strategies
delivered (from first antenatal visit until 36 weeks gestation) via multiple modalities available
on mobile 'devices.

OutcomesThe primary outcome was interventifgasibility and secondary outcomes were
objectivelymeasured changes in gestational weggih (GWG) and self-reported dietary
intake and physical activity.

Results Ninety.one women completed the study. Delivery to protocol provides evidence of
program feasibility. Mst women engaged regularly with the progreith the majority

(97.6%) repeoriing thahe interventiorwashelpful. Secondary outcomes demonstrated a
significantlydower GWG in the intervention gro(p.8kg +4.7 versus 9.7 kg 3.9; p=

0.041) compared to the control groafontervention completiorintervention groupvomen
reported significantlgmallerreductionsn total, light- and moderatentensityphysical

activity from baseline to completion of the intervention (p=0.@@Mhpared witlthe control

group, but o differencesn consumption frequencies of key food groups.
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Conclusion An intervention that aimed to deliver healthy diet, physical activity and GWG
guidanceutilising innovative technology can be feasibly implemerated produce positive

physical activity and GWG outcomes.
Key words; Pregnancy, mHealthljet, physical activitygestational weight gain, intervention

Trial registration: Australian New Zealand Clinical Trials RegistCTRN:
12614000288628:
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=365956&isReview=true
Date of registration: 19 March 2014

Tweetableabstract: txt4two mHealth study improved gestational weight gain and physical

activity in pregnant women with high BMIs

Introduction

Animal and human studies suggest various mechanisms by which suboptimal maternal
lifestyle confers.health risks for offspring and potentially grandchildréfutative
mechanisfis include epigenetistone methylatioshanges related toetiquality” or a
mismatcheadepigenetic pathway, cued by prenatal undernutrition in which #taddorecasts

an adversefuture environment and changes its developmental trajectory acgdrding|

Gestational weight gain (GW®@®jithin recommendations is assated with positive health
outcomes for both mother and childlAn estimated 35 to 65% of women in developed
countries exceetheinternationally recognised Institute of Medicine (IOM) GW@delines.
10\Women whorare @rweight or obese prior to pregncy are at a thrdfeld increased risk

of exceedingsGWG guidelines compared with those who ar€ not.

Interventions and meta-analyses of trials promoting healthy GWG are growing inrmamdbe
scope™?gThe recent Cochrane metnalysis of interventions to promote healthy GWG
reported that these involvinged, exercise, or bothreduced the risk of exce@NG on
average by 20% (Relative risk 0.80, 95% CI 0.73, 0:8&)limitation of many previous
interventions has been the heavy reliance on intensive supportlirocal providers The

high costs associated with intensive interventions are known tadath and scalability
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and to increase disparities in service provistirurther, traditional approaches with regular

group or facee-face healtlprofessional visits may not be convenient for many worffen.

Interventions.delivered via electronic mobile devices, commonly referred to as mHealth

offer an opportunity to provide trusted source information across demographic groups,
incorporatingoehavioural change practices througlow-cost, easy access mett§d'’

Research on mHealth interventions to promote healthy GWG is limited and there has been a
call to build the"évidence base with health behaviour change support lifereattings !’ 2
Evidence to date is largely informed by thpelet studies, two RCTs and one feasibility
study, of text message based interventions to promote healthy G¥T-hese pilot studies
have demonstrated feasibility and limited efficacy, but coritaitations such as small
sample sizesnarked attritiort® 2° recruitment bia$® and additional health personnel
intervention”. There remain opportunities to pilot intervention models promoting healthy

diet, physical activity and GWG that are primarily delivered by mobile devices.

The aim ofsthis'pilot study was test the feasibilityand effectiveness of an mHealth
intervention(txt4two) to promotehealthy diet, physical activity and weight gain in pregnant
women who were overight or obese prido pregnancy. This paper reports on the primary
outcome of feasibility of intervention implementation and the secondary outcorG&8Gf

dietary intake and physical activity changes.

Methods

The study was“a randomised controlled trial (RCT) comparagxtdtwo mHealth
interventionywith usual care in pregnant women who were overweight or obes® prior
pregnancy. The methodology for this paper has been previously published and is briefly
outlined below?%The study aimed to promote healthy diet, physical activity and GWG
within the IOM guidelines using multi mHealth modaliti#se mHealth Develpment and
Evaluation framework informed the development of the study and the preceding formative
work.2® ?*The study was guided by the SPIRIT 2013 statefientd the CONSORF
eHEALTH guidelines?® 2’

Participants and recruitment
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Eligible women were identified at their first hospital antenatal tasé universityaffiliated
maternity hospital in Melbourne, Auatra. Eligibility criteria included vwwmen with a

singleton, live gestation between™$a7"® weeks; selieported pre-pregnancy
BMI>25kg/mérable to speak, read and write English; and owned a mobile phone. Exclusion
criteria includedx 18 years of age; multiple pregnancgmorbidities requiringignificant
medicaland/ordietary managementy discontinuation of hospital care. Following medical
record screening, the research assistant outlined the study and provided a plaigelangu

statement fomformed consent.

Sample size and randomisation

The primary.outcome of this stughas the assessment of feasibility. This informed the

sample size,0f 100 women which was considered sufficient to allow for the estimation of the
standard deviation of GWG, a continuous variable, and to provide reliable data on
recruitmentand’intervention delivery parameters required for planning of a larger

intervention triaf®

Randomisabn utilised computer-generated random numbeusnibered cards allocating
women to either the intervention or contgobups werglaced in opaque, sequentially
numbered envelopes. Given the nature of the intervention participants could not be blinded t

group assignment.

I ntervention

The txt4two intevention was an mHealth intervention which aimed to proretdthydiet,
physical aectivity-and GW®&om recruitment to 36 weeks gestatidineinterventon content

was develeped-accard to evidence-based guidelines includinglt® guidelines for

GWG ™ thesAlistralian Dietary Guidelinder pregnancy® and the AustraliaPhysical

Activity & Sedentary Behaviour Guidelines for AduffsThe IOM guidelines for GWG were
promoted with encouragement to stay within the guidelines. Information and guidance to
professional help was provided for excess or insufficient weight gain. The AusDadtary
Guidelines emphasise the replacement of sugar sweetened beverages, increased fruit and
vegetable intake, reduction of discretionary food groups and consumption of regular meals.
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The physical activity guidelines emphasise 30 minutes of moderate intensity phgsva}

on most, if not all, days of the week, reduction of sedentary behaviour. Behaviour change
guidance was informed by Social Cognitive TheBrgnd the CALO-RE taxonomy of
behaviour change techniquésThe taxonomy of behaviour change techniques allows a

rigorousand-precise mabd of characterisintheactive content of interventions

The mult-modality delivered interventioimcluded tailored textmessages, access to a
responsive.information website viewable on mobile deviddso messages, and cliabm
interaction via. Faebook® (Menlo Park, CA, USA). (Described in Supplementary tables S1
and S2). With the exception of the initial interview and booklet (described below), the
intervention wasompletelyaccessible omobile devicesThe text messages were

administered via Urersity of Queensland’€PRC SMS SoftwareConsistent with
behaviour,ehange research, the intervention components were mapped to behaviour change
techniques.described by Michie and colleagde’Specific techniques were informed by

Social Cognitive' They and included goal setting, self-monitoring and review of goals and

outcomes?(Described in Supplementary table S2).

At baseline, the trained researcher conducted the initial interview whereuthiegd the
intervention-angrovided a booklet outlining the txt4two program, weight tracking and goal
setting.In addition, the researchdiscussed appropriate GWG targétslividual GWG
monitoringsand recordingnd asked the womandet anutrition or physical activity goal to

work towads _theabove-mentioned evidence-based recommendations.

Following the initial interview, intervention participants received four to finekvidually-
tailored, interactive text messages week, a frequency found acceptable in other mHealth
interventions33* The textsdeliveredinformation specific to the individual's gestational
week, enceuragemeof positive health behaviounsionitoring of individual goals and
encouragement of setfionitoring of GWG. Texts were developed and mapped according to
the behaviour.change techniques by JW and BF. Women chose the frequency of texts that
aimed to: prompt review of their weight (weekly or fortnightly); and check theinimaival

goals (weekly or fortnightly). Confirmation téxt message receipt was assal by

telephonesarly in the interventian
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A study specific websiteutlined interventioncontent information (txt4two website archived
by WebCite® atttp://www.webcitation.org/6QR3k6uaMShort videos featuring an

obstetrician, dietitian or physiotherapsere embedded in the websard outlinedhe

benefits of the intervention and explained the components. The private Facebook® chat page,
only accessible'to txt4two participants, encoechpteraction with other participanéd

posing of guestions to health professionals. The website and Facebook group were promoted

and linked'in the text message content.
Standard care

Participants in both intervention and standard care groups weedimadgf information
brochures containing advicegarding diet and physical activity prior to the first hospital visit
and were also encouragedweigh at first visit This information and advice are part of usual

maternity care for women at the study hospital.
Data collection.and outcome measur es
Primary outcome

Interventionfeasibility wasmeasured by progragenerated dat@andparticipantreported
data. Feasibility; including a process evaluation data, was informed by theREx@duation
Plan for Assessihglealth Programme Implementatidtand the eCONSORT guidelings
An outline of the process evaluation may be fountiahleS3: Process Evaluation.

Indicators of feasibility included:

1. Reeruitment of participants (numbers screened, approached and recruited) and

retention/(numbers completing trial)

2. Intervention protocalelivery and fidelity(delivery of intervention content
described.in protocol, external validity with additional services catselig.

dietitian, gestational diabetes education)

3. Desedelivere(contacts delivered); intervention engagement (contact with the
proegram elements (text program, website and Facebook analytics) and selfdreporte

use of pregram elements),

4. Acceptabiliy (selfreported Likert scales judging acceptability of program and

elements)

Secondary outcomes
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The secondary outcomes§ GWG, diet andphysical activitywere assesset baseline and 36

week visitaccording tahe following measurements:

1. Weight was rmaasuredy trained staff with Wedderburn WM301 scales with 0.1 kg
accuracy, in light clothing without shoes. Height was measured on a calibrate
stadiometer. GWG (intervention) was defined as the difference in weight between
baseline and 36 week visit. G\ pregnancy) was defined as the difference between
participant’s estimated pigregnancy weight and 36 week visit weight. The
propertionof women whose GWG (pregnancy) exceeded@M recommendations
based onpreregnancy BMI (pBMI) was calculated. 2. Diet assessed by frequency
of key*f6od group consumption by a published food frequency questiofhaire
included: | fruit, vegetables, non-core sweet and savoury foodsanerdrinks, lean
protein;.dairy, water and alcohol. The questionnaire was lmasseveral previously
published and validated Australian nutrition surv&y and has shown good

convergent validity among women of childbearing 4Qe.

3. Physieal activity level waassessed by thpreviously validated Pregnancy Physical
Activity Questionnaire (PPAQY *?including time spent in sedentary, light, moderate

and.vigorous activity.

Compensation

To promote retention, participants were provided with a $20 shopping voucher on completion
of the evaluation at baseline and 36 weeks.dthiten, intervention participants received a
$20 iTunesvoucher to compensate for data usage incurred by involvement in the txt4two

program

Statistical-analysis

Consistent with revised Consolidated Standards of Reporting Trials gufélamalyses
included only those participants who had completed the study (n=A9&)yses were

conducted using Stata (Release 3tataCorp, College Stan, TX, USA). The participant

group allocation was re-coded by an independent researcher to ensure that the data analys
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was blinded to allocation. Feasibility and participemtracteristicsvere analysed with
categorical variableseported as numbeasd percentages asdntinuous variables as mean

and standard deviations.

Linear regression models were used to examine intervention effects on GWG, dietary and
physical activity outcomes. All models controlled for the baseline value of thectespe
outcome and for a prioritetermined covariateage, educatio(for socioeconomic status)
pre-pregnancyBMI (for IOM GWG recommendationgparity (for additional education in
previous pregnancies), gestational age (for GWG differential) gestational didibetes
additional @ducation) and number of days in the study (for intervention dosage). Seeing a
dietitian (for-additional education) was excluded as a covariate because of small numbers of

participants (n=4) reporting this.
Results

Primary outcome - Feasibility
Recruitment.and'r etention

As shown in Figure 1, 789 women were screened between 29/05/2014 and 10/10/2014, 689
women were,.excluded because they did not meet eligibility criteria (n=6téctned
involvement(n=19). One hundred women provided consent and were randomised to the
intervention or control arms. Four women from each arm withdrew early intdrgention

due to miscarriage or pregnancy complications and one woman withdrew from the

intervention.arm citing dislike of the intervention.

Baseline_sociodemographic characteristics of the 91 women included in the analyses are
presented in-Fable Meanage of participantas 32.5 years with a mean gestation of 15.5
weeks at recruitment. Nearly one half of women (46%) were nulliparous. Apptekioae

quarter of Women were born overseas. The mean self-reported ppBMI was 3%.0 kg/m

Participants who did not complete the study (n=9) differed only in baseline characteristics
being recruited earlier in pregnancy than those who completed_(2346weeks compared

with 15.5 +2.0 weeks; p=0.008yVeight data was available for all completing participants at
baseline and 36 weeks. Sedfported diet and physical activity data at 36 weeks was obtained
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for 45 of 46 control women and 44 of 45 intervention women. Self-reported evaluation of the

txt4two intervention was obtained from 43 of 45 intervention women.
Fidelity

Program.generated data indicated thairtervention was implemented to protoéoWwith

the exception of.two events. Two women received texts out of sequence, due to human error
which was-detected and remedied in the first week of the interveABsassment of
contamination revealed the onset of gestational diabetes mellitus in 11 of codtsbt a
intervention groupvomen resultingin attendance for all these women aing off group
educationsession with a dietitian and diabetes nurse educator. Independent of the
intervention, org@stational diabetasellitustreatmentone contol and three intervention

participantssconsulted a dietitiam one occasion each

Dose and engagement

Theaverage.duration of participation in the stuwegs145 days (standard deviation (SD) 15).
The initial interview on average lasted 10 minutes. During the interview, 35 waid#) (
chosetoisetphysical activity, rather than dietary, goals as their focus behaviour. Forty
percent of women (n=18) chose to receive a goal review text weekly anch38%) &

weight review text weekly. The remainder received these texts every two weeks along with
three weekly gestational tracking and dietary and physical activity behavicarAéxt

women reported reading the booklet, with 62% of women reading30famninutes or more
while the remainder read for less than 30 minutes. At 36 weeks, the majority appatsic
(40/42) reported setting regular behaviour change goals throughout the intervertion. Se
weighing frequency varied with 24 (57%) women recounting weighing once or twice per
month, 131(31%) once per week and 5 (12%) a few times per week or every day. Twenty
participants«(48%) described recording their weight on the weight chart everytwee or
weeks, 7 (&7%)'not at all and the remainder once a month or every few months.

Overall 3629 texts were delivered to the intervention women with a mean of 8pdexts
participant or four to five per week. The majority of women (43/45: 96% ) replide to
texts, specifically goal checks and weight cheekt) 506 texts or a mean of 11 reply texts

per participant being received (expected texts equals 684). All women desedbrihg

This article is protected by copyright. All rights reserved



regular texts and the majority reported reading “all” (33/42; 79%) or “most” (8/42:19%)

texts.

The txt4two research teansgdlayed 50 posts on the private Facebook® page. Fourteen
participants (31%) joined the privatadebook® page. These women recorded 558 views, a

mean of 40 per participant, submitted seven posts and two questions, and indicated 18 likes.

The websitesaaragedL 258 hitsper month(number of files downloaded on a site) and 39

unigue visitors per month (individuals who arrive at the website and browse). Tiagewe

a mean of 0.87 visits per participant per month. The most popular pages included food ideas,
maintaining core strengind the role ofutrientsin pregnancy, all of which were promoted

by to the text messages. The ten videos posted on the website were viewed 153 ¢itakes in t
The most frequently viewed videos were those that were promotie Ibyxt messages (i.e.

the txt4two introduction, the benefits of exercise, and the obstetrician disgp@aiG).

While the videos and website were intentionally coded so not to be searchable on search
engines, they were not password protected and heagdave been accessed by those

outside the study.
Acceptability

Intervention participants were asked their views of the txt4two intervestidrits

constituent elements. Perceived helpfulness of the intervention and behaviour change
elements are prested in Supporting Information Table S4. The majority of participants
(97.6%) judged.the intervention to be some degree of helpful for developing healthier habit
in pregnaney with 23 (55%) rating it “extremely” or “very” helpful. Of those who regdorte
sdting regulargoals during the intervention (40/43), goal setting was found “exyfemnel
“very” helpful for 12 (30%), “moderately” helpful for 21 (53%) and a “little” helpful for 7
(17%). For those that selfeighed, 23 (55%) described the proces®agemely” or “very”
helpful, 16 (38%) “moderately” or a “little” helpful and 3 (7%) as “not at all” hdlgFor

those that replied to the weight check texts (n=41) 15 (41%) reported it “ektfemévery”
helpful, 16 (43%) “moderately” or a “little” helpful and 6 (16%) “not at all” helpfuieT

timing of the texts was rated as acceptable by all and the number of text was founisp be “
right” by 33 (79%) and “too many” by 9 (21%).

Secondary outcomes
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Impact on GWG, diet and physical activity

The intervention effects on GWG, unadjusted and adjusted for key covariatessardgquen
supporting tables S5 and F&justed analysis showed there was a significant difference in
GWG between groups, with intervention group participants gaining 7.8kg and control group
9.7 kg (p=0.041). The proportion of women exceeding the GWG (pregnancy)
recommendations by the IOM did not differ significantly between the interventidg#52

and control.groups (28/46).

The impacts on physical activity and diet for the mm@tion period are presented in
supportingableS5 Selfreported physical activity: between group comparisons of
intervention, effect Women randomised to the intervention group were less likely to reduce
their minutes of‘total daily physical activity @vthe course of the intervention compared

with women receiving standard care (p=0.001). These findings were driven by significant
differences in adjusted light (p=0.006) and moderate (p=0.005) physical activity. No
significant differences between groups were seen with sedentary or vigorous activity at 36

weeks gestation.

Women randemised to the intervention group did not demonstrate any significant dégerenc
in selfreported frequency of consumption of any of the food groups in unadjusted or adjusted
analyses, in comparison to the control group. Data is presented in supfaita®p Self

reporteddiet between group comparisons of intervention effect.

Discussion

Main findings

This study has extended the design and results of previous pilottmidedlpregnancy
studies'®** by demonstrating feasibility and acceptability of an mHealth intervention
promoting healthy diet, physical activity and heal@WG, within a public hospital
outpatient clinic settingt also showedtatistically significanand meaningful reductions in

GWG and maintenance of physical activity across pregnantye intervention group
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compared with the control group participants. This study did not demonstrate significant

differences in diet or meeting of IOM GWG guidelines.

This was only théhird RCT mHealthintervention study tinvestigateGWG modification. In
comparison to the results of the two previous std8i€sthis RCT achieved significant

GWG with greater participant numbers (91 versu$28-lower attrition (9% versus 13

30%) and limited face to face intervention. While the Herring and colleagues study (n=54)
demonstrated.a.3.1 kg difference between groups (adjusted p=0.045), the mHealth
components.(text messages and Facebook) augmented biweekly health coachfidrcalls.
the Pollak@nd colleagues study (n=23), the completing intervention participantseskhaibit
2.7kg difference in mean weight from the control group but was underpowered to

demonstrate significance (p=0.2%)

Strengths andimitations

The iterative development of this intervention utilising an mHealth Development and
Evaluation frameworR* which included formative researéh concept testing® and a pilot
study, was a strength of this studpriativeand conceptual investigation in the target group
is an important.firsstep in developing intervention approaches most likebetteasible,
appealing’to, and effective in the target gréti° Another strength was the theory-based
design with the intervention constructed specifically to target key behaviange

mediators from.the behaviour change taxonothyit is suggestethat studies closely

aligned withbehaviour cange theory and behaviour change techniques witidist effective
in changingutargeted health outcori®4’ The inclusion ofmultiple modalities or
technological elemeni{g.g. combination of texts, website, videos and social mexagpeal
to a range of pferences and learning styles was another strength. Multiple modalities for
mHealth interventions was identified as being important by women in lead-up concept
testing® Thetarget audience’s common utilisation of these modalities gffetential for

sustainable provisioaf this interventiorwithin existing models cantenatal care.

A limitation“ef this study waghe potential for recalbias and sociallgesirable reporting
associated witsef-reported pre-pregnancy weight, diet anggbal activity This is a
common concern for GW@ljetaryand physical activity studies but given the purpose, size
and budget of this study, more detailed assessments were not feasible. Food frequency
guestionnaires are a simplified form of the dietdrigiand hencémit detecion of dietary
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change when compared to more valid and reliable mea$uFais may have contributed to

the lack of detected demty change. A larger trial would require maa&id andreliable
measures of diet, for example ugeruilti pass three day dietary recatifood record? This
study was conducted from a single large tertiary hospitatiwiniay affect generalisability.
Further, testingthe feasibility of recruiting participants and delivering the initial interview by
hospital clinic staff, rather than research staff, will be important in terms of scalability and

generalisability in further trials.

| nter pretation

The aceptability. and engagement outcomes of this study were consistent with than those of
other mHealth interventions with using similar process evaluation measife¥. For

example in an eight week mHealth weight loss study with 53 adults in New Zealand, 66%
(35/53) of participants reported reading “all” or “most” of the texts in coispato 98% of
participants in txt4two. Further, in that weight loss study, 42% of completer participants rated
the program as “extremely helpful” or “very helpful” in comparison to 54% in the txt4two
study. The behavioural aspects of both interventions, for example goal setting and
monitoringssknewn to be key elements of behaviour change, were well received by

participants.

The intervention demonstrated a significanéméention effect of meaningful magnitude.
This effectds similar to outcomes from more intensive interventions described in the
literature!*®L.Eor example, a metanalysis of 4RCTspromoting healthy GWG (n=7278)
reported a significant reduction imtervention compared to control groGWG of1.42 kg
when all'diet, physical activity and mixed approach interventions were analys#tetdge

As such our results suggest potential effects similar to other programs delivered-ta face
face, group and gight monitoring interventiors. The mHealth approach may also offer
economic advantages with mHealth interventions showing benefits fronndaith and cost
savingperspectives’ Economic analysis was not undertaken in this study and will be

importantto include in further trials.

While the txt4two program demonstrated a significant difference in GWG, it dghouot a
difference in the proportion of women exceeding GWG guidelines. This is consigteat w
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number of other studie¥ >* This may be in part due to insufficient power but also the late
recruitment of women in pregnancy at 15.5 weeks. Further research is watoanted

understand how to access women earlier in pregnancy and potentially preconception.

Research 'suggests tlgaial setting and self-monitoring may be among the most effective
behaviour'change techniques in promoting healthy G/&. In the txt4two intervention,
women were.encouraged to set a tailored behavioural goal (diet or physical activity) of their
choice (whieh.was then referred to throughout the text messages). Eighty pewentasf

chose to fecus on a physical activity, rather than dietary, goal at intervention coemest.

This may, in“part, explain the significant differences seen for physicabaoutcomes. The
process of setting and monitoring physical activity goals which then translated into
improvements.in physical activity is proposed in Kim and colleagues study with 1116 US
women pregnant and post-partum wonténin that study, goaleiting andselfmonitoring

helped to maintain positive intentions during pregnancy, withategdesedmonitoring

transferringpositive intentions into actual behaurcchange.

Just 20% of women chose to set diet-related goals. Thihawegontributedto the null

effect on dietEvidence supports individual goal setting, with skdfermined changes more
likely to_be'€nacted™ *? Speculatively, the majority of women may have chosen a physical
activity goal as firstly, it may have been easier to understand and set a goaswwglea
component behaviour, such as physical activity, rather than a multi-component dietary
behaviour. .Seeondly, sedfficacy has been identified as a key determinant of enabling
positive dietary.and physical activity behawis in pregnancy and women may have felt
more confidentto nominate physical activity changes. Moreover, pregnant wonrearare
likely tornominate barriers than enablers to changing behaviour particularhdreges

which impacted others, such asily. Additionally previous research has shown the “minor
disorders of pregnancy” such as food cravings, nausea and vomiting can be barriers to
women making healthy dietary chang®s.Thirdly, research suggests that some women may
view pregnancy as arpportunity for less dietary restraint than other times in the life course.
%9 Lastly, there i$ evidence that people tend to view their dietary patterns as better than others
(optimistic bias) and so may have felt less need to set a dietar} geaitheresearch into

the best ways to assist women in making diet behaviour change goals would be helpful in

designing and implementing GWG interventions.
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The pilot nature of this study meant that short term or long term health outcomes were not
assessed, albgh limitation of GWG related to the intervention is an encouraging finding. A
larger study funded for appropriately detailed and longitudinal follow up would be required
to identify If pregnancy complications are reduced and longer term maternal atyd fam
health improved when women engage in mHealth supported lifestyle change during
pregnancyskurther, a larger trial coelstablish the efficacy afidividual behaviour change
technigues wutilising theechnical features of mobile devices and test the active ingredients of
the healthfMessagés.

Conclusion

Sustainable and wide reaching interventions promoting a healthy lifestyle in the antenatal
period are urgently required to address negative maternal and child health outcbimes. T
study provides,unique data demonstrating the feasibility of an mHealth intervention
promoting‘healthy diet, physical activity and GWG recruiting in primary care, whiclhéas t
ability to'be"scaled for wider dissemination. Sligant intervention efficacy differences in
GWG and physical activity suggest potential effects similar to other programs delivered via

faceto-face, group and weight monitoring interventions.
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Table 1: Baseline characteristics of participants in the txt4two study

Overall Control I ntervention
(n=91) (n =46) (n=45)

Socioecongmic
Age (years),.mean + SD 325+34 32.0x+5.1 33.0+x34
Birth country, n (%)

Australia 70 (77) 34 (74) 36 (80)

Other 21 (23) 12 (26) 9 (20)
Language/spoken at home, n (%)

English 72 (79) 35 (76) 37 (82)

Other 19 (21) 11 (24) 8 (18)
Educationzn«(%)

Secondary.education or less 19 (21) 11 (24) 8 (18)

Trade/certificate 33 (36) 14 (30) 19 (42)

University 39 (43) 21 (46) 18 (40)
Relationship status, n (%)

Married/De facto 88 (97) 45 (98) 43 (96)

Separated/iwidowed/ single 33 1(2) 2(4)
Househeldincome, n (%)

<$51,999 16 (18) 11 (24) 8 (18)

$52-77,999 11 (12) 3(7) 15 (34)

$78-99,999 28 (31) 13 (29) 15 (34)

>$99,999 27 (30) 12 (27) 1(2)

Undisclosed 7 (8) 6 (13) 8 (18)
Pregnancy
Weeks’ gestation, mean + SD 155+2.0 158+ 1.7 15.2+2.3
Parity, n (%)

Nulliparous 42 (46) 20 (43) 22 (49)

Parity=1 49 (54) 26 (57) 23 (51)
Zr;:l-gpregnancy BMI (kg/fh, mean 31.0+£5.1 29.6 £3.8 325+5.8

BMI, body mass index; SD, standard deviation

2A$, Australian dollar
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Table 2: Maternal GWG: between group comparisons of intervention &ffect

Control I ntervention Unadjusted analysis Adjusted analysis
(n = 46) (n=45)
Mean change Mean change Coefficient 95% ClI p Coefficient  95% CI p
(SD) (SD)

Inter vention' GWG
Baseline to 36 weeks

Total weight 9.7 (3.9) 7.8 (4.7) -1.86 -3.75, 0.053 -2.26 -4.49,- 0.041
gain, kg 0.03 0.04
Pregnancy GWG

Pregravid to'36 weeks

Total weight 13.6 (5.60) 11.0 (5.92) -2.50 -4.97, 0.047 -2.86 -5.58, 0.039
gain, kg?” -0.36 -0.14
Weekly 0.38 (0.16) 0.31 (0.17)

weight gain,

kg ab

Exceeding 28 (61%) 21 (47%) 0.58 -0.26, 0.178 0.94 -0.06, 0.066
GWG IOM 1.41 1.93
guidelinesi(n;

%)

SD, standard deviation

#Adjusted for pre-pregnancy or study entry weight, age, education, ppBMI, parity, gestational diabetes, and
number of days in the study.
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Women assessed for eligibility (n=789)

Excluded(n=689)

e Not meeting inclusion criteria (n=670)
0 Healthy BMI (n=372)

V

0 Exceeded gestation (n=221)
0 Language (n=39)

o0 Comorbidities (n=19)

0 Multiple birth (n=13)

o0 Other (n=6)

e Declined participatiorin=19)
o Not interested in research

Consent, baseline assessnamd 0

randomisatior{fn=100)

(n=9)
Undertook research in last
pregnancy (n=3)

0 Too difficult with children
(n=3)

0 Too fatigued (n=2)

0 Prem baby last pregnancy/ to
anxious (n=1)

=]

0 Wanting to lose weighih=1)

}

Interventi

on (n=50)

Control (n=50)

Withdrawals (=5)

Miscarriage (n=3)
Pregnancy complications«(n=1))
o Foetal congenital
abnormality.
Dislike of intervention (n=1)

V

Withdrawals i=4)

= e« Miscarriage (n=3)

e Pregnancy complications (n=1)
o Placental abruption

V

Completed

Completion assessment

study (n=45)

Completed study (n=46)
Completion assessment

Figure 1. Enrolment of participantsin the txt4two study
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