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ABSTRACT

Introduction Given the importance of tummy time and the
low levels of tummy time reported globally, there is a need
for high-quality intervention strategies to promote tummy
time. This study describes the protocol of a randomised
controlled trial that aims to determine the effectiveness

of a multicomponent intervention delivered in postnatal
mothers’ groups in increasing infant tummy time.
Methods and analysis A randomised controlled trial will

be conducted. Eligible participants will be mothers and their
infants attending postnatal mothers’ groups (New South
Wales, Australia). Participants will be randomised to participate
in either (1) infant tummy time intervention group (practice,
education, WhatsApp) plus usual care; or (2) usual care

group. Randomisation process and outcome assessors will be
blinded. The intervention will comprise an online education and
practice session (60 min) and 4 weeks of WhatsApp messaging
(standardised, three times per week). Usual care will be
attendance at a mothers group once per week for 3weeks

for information and support for ad hoc mother craft activities
(standard practice provided by early childhood nurses for this
local health district). The primary outcome will be the amount
of infant tummy time using the GENEActiv accelerometer and
a questionnaire (post intervention). The accelerometer will

be worn on the right hip secured by an elastic belt around

the waist. Wear and non-wear time will be classified using
temperature and z-axis cut points as per previous research.
This protocol paper presents the scientific background and
proposed methods of the randomised controlled trial. Findings
will inform the design of practically based strategies to inform
clinicians, educators and parents about infant physical activity.
Ethics and dissemination The University of Wollongong
and lllawarra Shoalhaven Local Health District Health and
Medical Human Research Ethics Committee approved the
study (2020/ETH02970). Dissemination plan is publication,
staff training and conference presentations.

Trial registration number Australian New Zealand
Clinical Trials Registry ACTRN12621000575831; Pre-
results.

INTRODUCTION

Physical activity in early childhood is
important for healthy growth and initi-
ates a lifetime of healthy behaviours." The

,"? Carolyn Frohmuller,® Li Ming Wen

,*® Anthony D Okely?®

Strengths and limitations of this study

» The use of a process (mothers’ groups) already in
place in existing health districts (strength).

» Use of the online delivery platform and mobile phone
application enhances the potential for the scale up
of the intervention to other areas (strength).

» Accelerometer may be too burdensome for new
mothers (limitation), as such tummy time will also
be assessed using a questionnaire.

promotion of physical activity starts in the
infant stage of life, for infants who are not yet
walking or mobile, as playing on their tummy
(‘tummy time’). The research investigating
the benefits of tummy time reports improved
motor development®™® and the reduced likeli-
hood of head shape abnormalities.”"* Based
on the evidence regarding the connection
between tummy time and motor develop-
ment, in 2019, the WHO published the first
global guidelines on physical activity for chil-
dren under the age of 5, including infants.
The WHO guidelines recommend tummy
time for at least 30min spread throughout
the day while awake and in a supervised
environment.'

Despite the strong support for the impor-
tance of tummy time, prevalence rates are
poor. Gross et al reported that among 456
3-month-old infants, only 32% had prac-
ticed tummy time on the floor."” This finding
was similar to baseline data (N=445) from
the Melbourne Infant Feeding, Activity and
Nutrition Trial Program.'* They reported the
prevalence of infants meeting the guidelines
for physical activity (30min of tummy time
per day) was 29.7%.

Due to the association of tummy time
with improved health outcomes and the
low rates of adherence to the guidelines, an
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intervention designed to improve tummy time practices
is required. Previous studies have demonstrated positive
effects of parent education programmes on tummy time
practices.”” '° Further work using objective measurement
and complementary strategies would be beneficial to
continue making progress in this area. Bandura’s Social
Cognitive Theory is a framework which considers the
influence of personal, behavioural and environmental
factors on action.'” As such, this theory could be used
to influence the amount of tummy time that is provided
to an infant. For example, personal factors (ie, is tummy
time important?) could be addressed by an education
session; behavioural factors (ie, including tummy time as
part of their daily activities) could be addressed by deter-
mining individual strategies to set aside time for tummy
time and providing regular encouragement or reminders
to participate in tummy time; lastly, environmental factors
(ie, having a safe space and equipment to assist tummy
time) could be addressed by practising tummy time with
other mothers and discussing techniques, strategies and
equipment to achieve tummy time consistent with the
guidelines.

Based on Bandura’s Social Cognitive Theory,'” a pilot
cluster randomised controlled trial (RCT) targeting
parents of infants was designed and conducted (N=35)."
This pilot RCT included a group tummy time session, the
use of WhatsApp social media and accelerometers (GENE-
Activ) to objectively measure the amount of tummy time
the infant received. The pilot study showed that the inter-
vention was feasible and well received by participants.
Specifically, (1) recruitment, retention and collection of
objective data met feasibility targets; (2) acceptability was
met with intervention mothers reporting the information,
goal planning and handouts significantly more useful and
relevant than control group mothers (p<0.01) and (3)
moderate effect sizes favouring the intervention group
were found at post intervention for tummy time duration,
adherence to physical activity guidelines and infant ability
in prone and supine. Intervention infants had a mean of
30.3min and 30% adherence to guidelines (95% CI 0 to
60.6 min) compared with control infants (mean=16.6 min
and 13% adherence to guidelines (95% CI 0 to 42.1 min,
Cohen’s d=0.5). The small sample size and homoge-
nous (middle income, highly educated) participants
were limitations of this study. In addition, as a face-to-
face method of interaction was used, groups of mothers
were randomised to receive either the intervention or
usual care. A study using individual randomisation, with
a larger, more diverse sample size and an online method
of intervention delivery will enable this programme to be
appropriately assessed and then potentially disseminated
to other areas if successful.

Our pilot RCT'® was the first known study to integrate
this intervention into existing health service mothers’
groups (which also did not require many resources
to support). In addition, the improvement in healthy
behaviours has also been demonstrated by interventions
that have been delivered to parents by text messaging

or online programs.'’ This proposed full-scale RCT will
further investigate this intervention to establish the effec-
tiveness of practically based strategies to inform clini-
cians, educators and parents about infant physical activity
in a real-world setting. The aim of this study is to deter-
mine the effectiveness of a multicomponent intervention
incorporating WhatsApp and an online tummy time class
in postnatal mothers’ groups, on infant physical activity
levels (operationalised as tummy time).

METHODS AND ANALYSIS

This paper presents the protocol of an RCT to determine
the effectiveness of a multicomponent intervention deliv-
ered in postnatal mother’s groups on infant tummy time.

Ethical considerations

The University of Wollongong and Illawarra Shoal-
haven Local Health District Health and Medical Human
Research Ethics Committee approved the study (2020/
ETHO02970). This trial was prospectively registered in
May 2021 with the Australian New Zealand Clinical Trials
Registry (ANZCTR). Written informed consent will be
obtained by the infant’s mother on behalf of themselves
and the infant prior to the commencement of the study.

Participants and recruitment

Mothers who plan to attend with their baby to their Local
Health District (New South Wales, Australia) mothers’
group will be recruited by the investigators of this study.
Mothers who have had a healthy baby (ie, no functional
deficits) who is not yet sitting will be included in the study.
Recruitment will occur at the first mothers’ group session
which is usually run by the health service using an online
platform (recruitment start date, 8 June 2021). The inves-
tigators of the study will be allocated 10min to explain
the study and leave their contact details for those who
may be interested. This method will ensure there is no
coercion from a possible unequal relationship between
treating health professional (Early Childhood Nurse) and
the participant. Figure 1 outlines the flow of the study
according to the Consolidated Standards of Reporting
Trials (CONSORT) flow diagram (http://www.consort-
statement.org/). Figure 2 outlines the schedule of enrol-
ment, usual care, intervention and assessments.

Usual care

It is usual practice for the Early Childhood Nurses in this
health district to group mothers together in the postnatal
stage and invite them to come together weekly for support
and education regarding infant care. These groups typi-
cally discuss topics such as feeding, settling, tummy time
and development on an ad hoc basis. A similar compar-
ison group was used in the pilot RCT and was feasible and
acceptable.'® Due to COVID-19, the face-to-face sessions
have been modified to ensure patient safety and to reduce
the risk of transmission.”” These sessions now consist of
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Enrollment Assessed for eligibility

Excluded

+ Not meeting inclusion criteria
+ Declined to participate

+ Other reasons

Randomized

l Allocation l

L J

Allocated to intervention (estimated n=62)
e Usual care (once per week for three
‘weeks)
* Tummy time online education and
practice session (1 hour)
«  Four weeks WhatsApp® messaging

l |

«  Tummy time (GENEActiv
accelerometer)
+ Questionnaire

Allocated to control (estimated n=62)
e Usual care (once per week for three
weeks)

o Tummy time (GENEActiv
aocelerometer)
* Questionnaire

l |

Analysed ‘

* Intention to treat * Intention to treat

Analysed

Figure 1
diagram.

Consolidated Standards of Reporting Trials flow

one online session and two outdoor walking groups. It is
conducted once per week over 3 weeks.

Intervention

The intervention is based on Bandura’s Social Cogni-
tive Theory'” to enhance behaviour change (attention,
retention, production, motivation). This intervention
will address these processes by: (1) providing educational
resources and practice sessions to engage the attention
of the mothers (attention); (2) matching participant
skill and education level to the content (retention); (3)
including incentives that are application and important
to the audience (production); and (4) emphasising
choice, control, challenge, curiosity and mastery (moti-
vation). The intervention will consist of usual care plus
the addition of a tummy time group exercise class and
education session. The intervention is a 1-hour session to
be delivered via an online platform (with camera) and
then 4 weeks of standardised group WhatsApp messaging.
WhatsApp will be used to motivate, remind and provide a
platform to enable mothers to share personal experiences
about tummy time with their mother’s group. The investi-
gator will send three standardised messages per week and
mothers will be asked to upload a photo or message about
the tummy time session they conducted with their baby

(eg, (Baby name) managed 4min today!). Standardised
replies will be sent to the group after a mother posts a
message about their baby’s tummy time (eg, Yay! Well
done (baby name)!). No reply will be sent if the moth-
er’s message is not related to tummy time. An individual
message will only be sent if the mother requests a referral
orrequires help with the care of their baby, all requests will
be forwarded to their early childhood nurse. The educa-
tion and practice session (online) will start with beginner
level tummy time exercises (prone on a parent’s chest,
being held in prone) and then shown how to gradually
upgrade to advanced level tummy time exercises (playing
on the floor on their tummy) for increased periods of
time. Parents can choose which position to start their
baby’s tummy time and they can start on the floor if they
would like to. Parents will be informally educated about
the benefits of tummy time, positions, setting aside time
and equipment. This will be conducted using a power
point presentation delivered by the investigator. This
presentation includes an opportunity to practice tummy
time together as a group (the investigator will have a doll
to demonstrate tummy time positions). The intervention
will commence the week following the third week of the
usual care session (figure 2).

Primary outcome

The primary outcome will be the amount of infant
tummy time assessed using the GENEActiv accelerometer.
This method is feasible and has been validated for this
participant population.21 Both groups (intervention and
control) will be asked to attach the GENEActiv acceler-
ometer on their infant’s right hip (secured with a strap)
for three, 24-hour periods over 1week. This measure
will be taken in the week following the completion of
the intervention. The device will be initialised at 30 Hz,
with data collected in 1s epochs and analysed as per the
validation study.”’ Wear and non-wear time will be clas-
sified using temperature and z-axis cut points.”*> One of
the research assistants (blinded to group) will have a face
time call with the participant. During this call, they will
demonstrate how to put the accelerometer on their baby
(right hip, facing outwards). The accelerometer is used to
measure the amount of tummy time the baby has partic-
ipated in in the week post the intervention or, if in the
control group, 4 weeks post the usual care sessions (so at
the same time as the intervention mothers).

Week 1 Week 2 | Week 3 | Week 4 Week 5 Week 6 Week 7 Week 8 Week 9
Usual care Usual Usual | Intervention | Intervention | Intervention | Intervention | Intervention | Follow-up
online care care online WhatsApp | WhatsApp | WhatsApp | WhatsApp | assessments
session walking | walking | session
(Recruitment) | group group

Intervention

group

Control

group

OShaded area represents involvement

Figure 2 Schedule of enrolment, usual care, intervention and assessments.

Hewitt L, et al. BMJ Open 2022;12:¢054183. doi:10.1136/bmjopen-2021-054183



At baseline and post intervention, all mothers will be
asked to complete a questionnaire over the phone with
a research assistant (online supplemental file 1). This
will provide demographic and selfreported information
regarding their infant’s activities. Process measures such
as the number of messages sentand received via WhatsApp
and attendance to the online education session and usual
care sessions will also be collected.

Sample size

Sample size calculations are based on detecting a differ-
ence in the amount of tummy time provided to an infant.
From the pilot RCT," the post mean (SD) objective
measure for tummy time for the intervention group was
30.3min (32.4) and 16.6 min (10.5) for the control group.
Based on the calculation from https://www.stat.ubc.ca/~
rollin/stats/ssize/n2.html, using a significance of 0.05
and desired power of 0.80, the sample size required is
approximately 56 mother/infant pairs in each of the
intervention and control arms (N=112). It is estimated
that 22 groups (6-8 babies per group) will be required to
recruit to account for uptake of those interested in partic-
ipating and dropout rate (10%).

Randomisation and blinding

Participants (mother/infant dyads) will be randomised
to intervention or usual care (control) after baseline
data collection. Randomisation to receive the interven-
tion or usual care (control group) will be determined
by a computer-generated random numbers programme,
conducted by a researcher who is not part of the research
team and will be blinded to group allocation and partic-
ipant information. The information obtained from
the questionnaire (phone interview) will be taken by a
research assistant blinded to group allocation. To avoid
observer effect (Hawthorne effect), mothers will not be
told that the accelerometer is specifically for measuring
the amount of tummy time. They will only be told the
accelerometer is measuring the infant’s physical activity.

Analyses

Linear mixed models will be used to determine differ-
ences between intervention and control groups in
changes in the primary outcome between baseline and
post intervention. Intention-to-treat principles will be
followed, with all participants analysed in the group in
which they are randomised. To calculate group mean
estimates, the direct likelihood estimation method will be
used to deal with any missing data (assuming that data
are missing at random). Covariates will include sex, age,
socioeconomic status and accelerometer wear time.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research other than the input from the participants and
outcomes from the pilot RCT."

DISCUSSION

This paper describes the rationale and protocol for an
RCT that aims to evaluate the effectiveness of a multi-
component intervention delivered in postnatal mothers’
groups on infant tummy time. It is based on current
evidence supporting the importance of tummy time to
improve motor development®™ ** and a successful pilot
RCT targeting parents of infants. The pilot RCT included
a group tummy time session, the use of WhatsApp social
media and accelerometers (GENEActiv) to objectively
measure the amount of tummy time the infant received.'
The aim of this study is to expand the pilot to a full-scale
RCT that is adequately powered to determine the effec-
tiveness of the intervention in increasing infant adher-
ence to the WHO Physical Activity Guidelines.

Strengths of this study are the use of a process (mothers’
groups) already in place in existing health districts. As
such, any positive findings can be more easily dissemi-
nated into clinical care. In addition, the use of the online
delivery platform and mobile phone application enhances
the potential for the scale up of the intervention to other
areas. Limitations of this study are the unknown feasibility
of the efficacy of the education component being deliv-
ered online and the accelerometer burden for mothers
participating in this study. The possible implications of
the limitations to the study could be the effectiveness
of the intervention to produce behaviour change and
needing to rely on subjective report of tummy time rather
than the accelerometer respectively. To account for the
possible limitations, the mothers will be provided with
direct support from researchers (ie, facetime or phone
call to answer any questions or to trouble shoot any
difficulties) or additional time to use the accelerometer
should it be required.

The findings of this study will be able to inform the
development of practically based strategies to support
clinicians, educators, parents and their infant reach
optimum health outcomes. The study protocol, which
follows the CONSORT guideline,* will enable the scien-
tific assessment of the effectiveness of this intervention on
the amount of tummy time an infant receives.

Ethics and dissemination

The University of Wollongong and Illawarra Shoal-
haven Local Health District Health and Medical Human
Research Ethics Committee approved the study (2020/
ETH02970). Dissemination plan is publication, staff
training and conference presentations (written by the
investigators of this study). Any modifications to the
protocol, presence of adverse events etc will be submitted
to the ethics committee for review and subsequently
uploaded into the trial registry.
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