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Summary

Background: Few randomized controlled trial (RCT) interventions targeted children's
early risk behaviours using telephone or short message service (SMS) support.
Obijective: To evaluate the effectiveness of telephone or SMS early intervention focus-
ing on mothers' behaviours starting from late pregnancy to improve BMI, and eating and
screen time behaviours of children aged 2 years in comparison with the control group.
Methods: A 3-arm RCT was conducted in Australia, 2017-2019. Two arms involved the
interventions using nurse-led telephone or SMS support, delivered in nine stages from
late pregnancy to age 2 years. The third arm was control. The primary outcome was chil-
dren's objectively measured BMI and BMI z-score at 2 years. Secondary outcomes
included child eating and screen time behaviours as reported by parents at 2 years.
Results: At 2 years, 797 mother-child dyads (69%) completed the telephone survey
with 666 (58%) completing weight and height measurements. The study found no
statistically significant difference in BMI between the groups. The mean BMI for tele-
phone support was 16.93 (95% Cl: 16.73 to 17.13), for SMS 16.92 (95% Cl: 16.73 to
17.11) or for control 16.95 (95% Cl: 16.73 to 17.16) with a difference of —0.02 (95%
Cl: —0.31 to 0.27, p = 0.907) in telephone versus control, and a difference of —0.03
(95% Cl: —0.30 to 0.24, p = 0.816) in SMS versus control. Telephone support was
associated with higher odds of no bottle at bedtime (adjusted odds ratio [AOR]: 2.99;
95% Cl: 2.01 to 4.47), family meals (AOR: 2.05; 95% Cl: 1.26 to 3.33), drinking from a
cup (AOR: 1.89; 95% ClI: 1.24 to 2.88), less screen time (<1 h/day) (AOR: 1.56; 95%
Cl: 1.10 to 2.23) and not eating dinner in front of the TV (AOR: 1.50; 95% CI: 1.09 to
2.06). SMS support was also associated with higher odds of no bottle at bedtime
(AOR 2.30, 95% Cl: 1.58 to 3.33) than the control.

Conclusion: The telephone or SMS support intervention had no significant effects on
BMI, but was effective in increasing no bottle use at bedtime. Telephone support

showed more effects than SMS on reducing screen time and eating behaviours.
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1 | INTRODUCTION
The prevalence of obesity in young children is increasing and presents
a major public health problem worldwide.r There is a strong link
between obesity in childhood, adolescence, and adulthood.? The
prevention of obesity risk in early childhood is critical for potential
short- and long-term health.> However, current evidence for effective
obesity prevention in the first few years of life is scarce,* despite the
identification of several modifiable risk factors such as bottle use and
TV viewing time.#~¢

A 2019 Cochrane systematic review on preventing obesity in
children found that limited interventions reduced body mass index
(BMI) in children aged 0-5 years.* A subsequent individual participant
data prospective meta-analysis found that intervention programs
were associated with a very small reduction in BMI z-score at age
18 to 24 months.” The current evidence has been mainly derived
from RCTs of face-to-face education programs delivered through
staged home visits®” or group education sessions.*>** For example,
the Healthy Beginnings Trial (HBT), which used a staged home visiting
intervention from late pregnancy to age 2 years, was associated with
improved dietary behaviours, reduced TV viewing time and decreased
mean BMI of children at 2 years.8 However, face-to-face education
programs have high delivery costs,*? potentially limiting their popula-
tion reach and cost effectiveness.'®

Telehealth, the use of telephone or electronic communication
tools for health services and health promotion, provides a potential
alternative to the face-to-face approach and can overcome some of
its limitations.2* The role of telehealth in supporting the community
has become particularly important during the COVID-19 pandemic
when face-to-face health services were hampered.'® Interventions
delivered by telephone-based counselling or short message service
(SMS) have been used to promote health behaviour change and
obesity prevention in adults.26"1? For example, a systematic review of
reviews on mobile text messaging for health found that the majority
of published text messaging interventions were effective when
addressing diabetes self-management, weight loss and physical activ-
ity.1” However, there is limited evidence on the use of telephone or
SMS support in promoting healthy behaviours and reducing childhood
obesity in the first 2 years of life.*2°
To fill this knowledge gap, a 3-arm RCT of communicating

)?* was conducted to

Healthy Beginnings advice by telephone (CHAT
determine whether the effects of the home-based HBT®?223 could be
replicated by a staged nurse-led telephone or SMS support interven-
tion over the first 2 years of life from late pregnancy to age 2 years.
The findings from the 3-arm CHAT trial at 6 and 12 months of child
age have been reported previously.2* The study found that telephone
support increased the appropriate timing of introducing solids, early

start tummy time, and cup usage, while telephone support and SMS

reduced exposure to screen time and having a bottle at bedtime at

12 months.2*

2 | METHODS

21 | Study design

A 2-year 3-arm parallel RCT was conducted between February 2017
and October 2019. The study protocol was published prior to the
commencement of this trial.?! With additional research funds
awarded in late 2017, the study protocol and the trial registration
were immediately modified to extend the intervention period up to
24 months. The trial is registered with the Australian Clinical Trial
Registry (ACTRN12616001470482).

2.2 | Setting, participants and recruitment

The detailed plan and process have been reported elsewhere.?%:242>
Briefly, the study was conducted in metropolitan Sydney, New South
Wales (NSW), Australia. Research assistants (RAs) recruited pregnant
women at weeks 24-34 of pregnancy attending the antenatal clinics
of eight hospitals across NSW with a letter of invitation and informa-

tion about the study.?*?>

2.3 | Eligibility criteria

Women were eligible for recruitment if they were aged 16 years and
over, able to communicate in English with a mobile phone, and lived in
the recruitment areas. Women were excluded if they had a severe
medical condition or known major fetal anomalies based on medical

advice.

24 | Randomization

Participating women were then randomized into one of three arms
(i.e., telephone support, SMS or control arm) using randomly permuted
blocks (n = 6) (http://www.randomization.com/), stratified by local
health districts.

2.5 | Intervention

The intervention was developed based on the Health Belief Model?®

and the previously HBT.8?22% The details of the initial six staged
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interventions from the third trimester to 12 months of the child's age
were reported in the 6- and 12-month outcome paper.?* Between
12 and 24 months of age, we implemented staged interventions at
three time points: 12-15 months, 15-18 months and 18-24 months.
The interventions included continued telephone or SMS support
together with three additional intervention packages according to

modified intervention protocol (Data S1).

2.511 | Intervention arm 1 (telephone support)

Nine telephone support sessions to mothers in this group were made
by Child and Family Health Nurses. Each support session was con-
ducted for about 30-60 min after mailing each of the intervention
booklets at specific time points. Nine telephone support scripts were

developed to guide the intervention sessions (Data S2).

2.52 | Intervention arm 2 (SMS)

Nine staged SMS interventions were implemented following mailing of
the intervention booklets at the specific time points. A 2-way automated
SMS system was used to send the SMSs twice a week for 4 weeks at a
predetermined time (10 a.m.-1 p.m.). A full list of SMS text messages for
the period of 12 and 24 months can be viewed via Data S3.

253 | Controlarm

Mothers received usual care comprising at least one nurse visit for
general support at home and possible multiple home visits for vulnera-
ble families from the local health districts.

2.6 | Main measures and outcomes

For the purpose of consistent reporting and comparison with previous
similar study® and as predefined?! at 24 months, the primary out-
comes were child's BMI and BMI z-score, with secondary outcomes
being child's screen time, eating habits (e.g., fruit/vegetable consump-
tion, cup usage, bottle use at bedtime, and having a meal in front of
the TV), and active play time. Using the computer-assisted telephone
interview the questionnaire was used for secondary outcomes and
coding (Data S4) based on the previous HBT.2?22% Socio-
demographic data were also collected at baseline using standard NSW
Health Survey questions?” and have been reported in the 6- and
12-month outcome paper?* (Table S1).

Children's anthropometry was measured at home visits by RAs
using a strict protocol (Data S5). Weight was measured by Seca
803 scales and height by the Seca 213 portable stadiometer. The
WHO Anthro program,2® software that provides means to analyse
anthropometric data for children under 5 years of age, was used to

obtain BMI-, weight- and length-for-age z-scores at 24 months.

all &:
OBESITY

2.7 | Intervention engagement

To monitor the intervention engagement and participants' satisfac-
tion, a process evaluation was conducted and has been reported else-
where.?’ The numbers of telephone support sessions held or SMS

messages sent were also recorded.

2.8 | Sample size

We estimated that a total sample of 1056 mothers (352 in each arm)
was required to detect a mean difference in the primary outcome,
BMI z-score of 0.29 units (according to the finding from HBT®)
between each intervention group and the control at age 24 months,

with 80% power and two-sided 5% significance level.

2.9 | Blinding

The RAs who measured child's weight and height were blinded to
group allocation. We contracted a market survey company to use the
computer-assisted telephone interview for collecting secondary out-
comes. The survey interviewers were unaware of the research

hypotheses and were blinded to treatment allocation.

210 | Data analysis

A statistical analysis plan was developed while preparing the study proto-
ol This was modified and published in late 2019 prior to the commence-
ment of this analysis.2* Briefly, we used Stata, version 13 (StataCorp,
College Station, TX) in conducting the data analysis, and applied the
intention-to-treat principle to all data analyses. We conducted both
complete-case and multiple imputation analyses to address potential bias
due to missing values. Outcome variables were dichotomized based on a
mean or medium value or the recommended guidelines, a similar approach
to that used in previous studies.2?*>?* We also categorized children at age
2 years with overweight/obesity or not, based on the International Obesity
Taskforce recommended age-standardized BMI cut points.®°

For outcomes that were only measured at 24 months including child
BMI, outdoor play and screen time, cross-sectional comparisons were
made between each of the interventions and the control. For outcomes
that were repeatedly measured at 12 and 24 months such as child eating
habits, longitudinal data analyses using multilevel mixed-effects models
were conducted. All hypothesis tests are two tailed with 80% power and
5% significance level. The Bonferroni procedure was used to adjust for
multiple comparisons of the secondary outcomes.

Multiple regression models were built to examine the differences in
main outcomes between each intervention group (telephone or SMS) and
control group. Multiple linear regression models were used for continuous
outcomes measured at 24 months (e.g,, child BMI, outdoor play and
screen time). Mean differences in outcomes with 95% Cl are reported.

Multiple logistic models were built for binary outcomes measured
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Approached & assessed for

eligibility (n=4429)

FIGURE 1
diagram

CONSORT

E
£
= Excluded (n=3274)
E * Not meeting inclusion criteria (n=1212)
= * Refused to participate (n=1719)
¢ Incompletion of the baseline (n=343)
Randomized (1=1155)
Allocated to Tel (11=386) Allocated to SMS (n=384) Allocated to Control (n=385)
5 Received allocated Received allocated Received allocated
= intervention (n1=386) intervention (n=384) intervention (n=385)
g Did not receive allocated Did not receive allocated Did not receive allocated
= intervention (n=0) intervention (n=0) intervention (n=0)
-«
At 6 months At 6 months At 6 months
Lost to follow up (11=71) Lost to follow up (1=44) Lost to follow up (11=69)
(didn’t do the survey) (didn’t do the survey) (didn’t do the survey)
Did not receive allocated Did not receive allocated Did not receive allocated
intervention (n=22) intervention (n=2) intervention (n=0)
(no time/no longer interested/ (No reasons provided)
already well supported )
[ | |
At 12 months At 12 months At 12 months
Lost to follow up (n1=53) Lost to follow up (n=55) Lost to follow up (n1=66)
o (didn’t do the survey) (didn’t do the survey) (didn’t do the survey)
= Did not receive allocated Did not receive allocated Did not receive allocated
3 intervention (n=47) intervention (17=7) intervention (1=7)
é (no time/no longer interested/ (no longer interested/no time/ (no longer interested/no
é already well supported ) no reason) time/no reason)
I [ |
At 24 months At 24 months At 24 months
Lost to follow up (n=39) Lost to follow up (7=45) Lost to follow up (n=51)
(didn’t do the survey) (didn’t do the survey) (didn’t do the survey)
Did not receive allocated Did not receive allocated Did not receive allocated
mntervention (n=101) intervention (n1=55) intervention (n1=67)
(no time/no longer interested/ (no time/no longer interested/ (no time/no longer interested/
already well supported ) already well supported ) already well supported )
Analysed (n=246) Analysed (1=284) Analysed (n1=267)

(e.g., outdoor play and screen time, having dinner in front of TV). Multi-
level mixed-effects logistic models were built for binary outcomes
repeatedly measured at 12 and 2 months (e.g., cup or bottle usage, and
other eating habits). AOR and 95% Cl are reported. All multiple regres-
sion models were adjusted for recruitment sites.

Multiple imputation by chained equations was used in dealing with
missing values including continuous, binary, and categorical variables.
Missing outcome values were imputed for a full intention-to-treat analy-
sis of all 1155 participants recruited at baseline. The number of 20 impu-
tations®! was selected to reach a relative efficiency of more than 99%
and a power fall off of less than 1%. By using Stata's “mi estimate” com-
mand, we calculated the mean and 95% Cl for continuous outcomes, the
number and proportions for binary outcomes by treatment groups. The
absolute differences in percentage for the binary outcomes were tested
by two-proportion z-tests. We also calculated the mean difference of

each of the continuous outcomes for those in the telephone and SMS
groups compared with the control group by fitting multiple linear regres-
sion models, and AORs for each of the binary outcomes for those in the
telephone and SMS groups compared with the control group by fitting
multilevel mixed-effects logistic models, as we did for the complete-case
analysis models. When appropriate, adjustments for demographic

covariates were conducted (see table footnotes).

3 | RESULTS

3.1 | Baseline characteristics and follow-up

We reported baseline characteristics of the study participants (n = 1155)
in the 6- and 12-month outcome paper®* (Table S1). Figure 1 shows that
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TABLE 2
multiple imputations

WEN ET AL.

Tel-support SMS
Secondary outcomes n (%) n (%)
Outdoor playtime > 3 h/day 203 (53) 181 (47)
Screen time < 1 h/day 195 (51) 188 (49)
No dinner in front of TV 182 (47) 176 (46)
Drinking from cup 330 (85) 326 (85)
No bottle at bedtime 238 (62) 210 (55)
Vegetable > 2 serves/day 222 (57) 229 (60)
Fruit > 2 serves/day 282 (73) 300 (78)
No fast food 179 (46) 157 (41)
No soft drink 340 (88) 345 (90)
Having meal together 299 (77) 292 (76)
Having family meal 301 (78) 270 (70)
No food for reward 341 (88) 342 (89)

Mean (95% ClI) Mean (95% ClI)

Outdoor play
time (min/day)

Screen time
(min/day)

66 (57.4 to 75.2)

183 (170.0 to 195.5)176 (163.5 to 188.5)

72 (64.3 to 80.1)

Differences of secondary outcomes in mean or percentage between each of the intervention groups and control group using

Tel-support-Control SMS-Control
Control
n (%) % Difference (95% Cl) p* % Difference (95% Cl) p*
187 (48) 5(-29t011.2) 1 —1(-8.4to05.7) 1
152 (40) 11 (4.0 to 17.9) 0.024 9 (24 to 16.4) 0.096
143 (37) 10 (2.9 to 16.7) 0.072 9 (1.5to 15.4) 0.204
297 (77) 8(2.8to 13.8) 0.036 8(2.2t0 13.3) 0.072
146 (38) 24 (16.9 to 30.6) <0.0001 17 (9.8 to 23.7) <0.0001
211 (55) 2 (—4.4t0 9.6) 1 5(-2.3t0 11.7) 1
273 (71) 2(-4.2t084) 1 7 (1.1to 134) 0.252
146 (38) 8 (1.4 to 15.3) 0.228 3(-3.9t09.9) 1
338(88) 0(-4.2to0 5.0) 1 2(-2.3t0 6.6) 1
297 (77) 0(-5.7to 6.1) 1 -1(-7.2t04.7) 1
268 (70) 8(2.2to 14.6) 0.096 0(-59t07.1) 1
343 (89) —1(-5.4t03.5) 1 0(—4.5t04.3) 1
Mean Mean
difference (95% difference
Mean (95% Cl) cl? p* (95% CI)? p*

182 (168.8 to 195.3)

81 (72.1 to 89.0)

#Mean differences from multiple regression models adjusted for recruitment sites.
*p value after Bonferroni correction.

Secondary outcomes
Outcomes®

Outdoor playtime = 3 h/day
Screen time < 1 h/day
No dinner in front of TV
Outcomes®

Drinking from cup

No bottle at bedtime
Vegetable > 2 serves/day
Fruit = 2 serves/day

No fast food

No soft drink

Having meal together
Having family meal

No food for reward

Tel-support versus Control

SMS versus Control

1(-16.5t018.0) 1

—15(—26.6 to —2.0)0.046

—6(—23.3t0 11.2)0.982

—-9(-19.8t0 3.2) 0.310

TABLE 3 AORs for each of the

AOR? (95% Cl) p* AOR? (95%Cl) p*
1.18 (0.85 to 1.64) 0.927 0.95 (0.68 to 1.32) 1
1.56 (1.10 to 2.23) 0.042 1.47 (1.05 to 2.05) 0.072
1.50 (1.09 to 2.06) 0.036 1.42 (1.01 to 2.00) 0.135
1.89 (1.24 to 2.88) 0.027 1.57 (1.06 to 2.32) 0.216
2.99 (2.01 to 4.47) <0.0001 2.30(1.58 to 3.33) <0.0001
1.02 (0.71 to 1.48) 1 1.36 (0.92 to 2.02) 1
1.04 (0.75 to 1.44) 1 1.51 (1.06 to 2.16) 0.207
1.45 (1.02 to 2.07) 0.342 1.19 (0.87 to 1.64) 1
1.03 (0.67 to 1.59) 1 1.49 (0.96 to 2.32) 0.675
0.66 (0.24 to 1.80) 1 0.60 (0.18 to 1.98) 1
2.05(1.26 to 3.33) 0.036 1.21(0.79 to 1.85) 1
1.20(0.75 to 1.93) 1 1.07 (0.69 to 1.67) 1

Abbreviation: AOR, adjusted odds ratio.
2AOR adjusted for recruitment sites.

PMultiple regression models.
“Mixed models.

*p value after Bonferroni correction.

1155 women were randomized into either telephone support (n = 386),
SMS support (n = 384) or control (n = 385). At 24 months, 797 mothers
246, SMS = 284, or control = 267) completed the

(telephone =

intervention groups on secondary
outcomes compared to control group

telephone survey (retention rate of 69%), and 666 children (58%) had
their height and weight measured at home. Mothers were more likely to

be lost to follow-up if they were younger, unemployed, unmarried or had



WEN ET AL.

a de-facto partner, and had lower income or education level (Table S2).
Table S3 shows comparisons of characteristics among those who com-
pleted the follow-up survey at 2 years by group allocation. It shows
demographic characteristics were evenly distributed across three groups

except for mothers' employment status.

3.1.1 | Primary outcome

Table 1 shows comparisons of means (95% Cls) of child BMI, BMI z-
score, weight-for-age z-score and length-for-age z-score at 24 months
between each intervention (telephone or SMS) and control group using
both complete-case and multiple imputation analyses. At 24 months,
there was no statistically significant difference in BMI or BMI z-score
between the groups (p > 0.05). The mean BMI for telephone support
was 16.93 (95% Cl: 16.73 to 17.13), for SMS 16.92 (95% Cl: 16.73 to
17.11) or for control 16.95 (95% Cl: 16.73 to 17.16) with a difference of
—0.02 (95% Cl: —0.31 to 0.27, p = 0.907) in telephone versus control,
and a difference of —0.03 (95% Cl:—0.30 to 0.24, p = 0.816) in SMS vs
control. The mean BMI z-score for telephone support was 0.86 (95% CI:
0.72 to 0.99), for SMS 0.85 (95% Cl: 0.71 to 0.98) or for control 0.87
(95% Cl: 0.72 to 1.02) with a difference of —0.01 (95% Cl: —0.20 to
0.18, p = 0.916) in telephone versus control and a difference of —0.02
(95% Cl: —0.21 to 0.16, p = 0.812) in SMS versus control.

In complete-case analysis, we found that the proportion of
children who were classified with overweight or obesity was non-
significantly lower in the telephone support group (n = 33/200,
16.5%), and the SMS group (n = 45/242, 18.6%) than the control
(n = 48/220, 21.8%) with 5 test (df = 2) =1.708, p = 0.426.

3.1.2 | Secondary outcomes

Using complete-case analysis with adjustments

Comparisons of secondary outcomes in differences of mean or percent-
age or AORs between each intervention support (telephone or SMS) and
control group are presented in Tables S4 and S5. Telephone support was
significantly associated with improvements in the outcomes including
less screen time, no dinner in front of TV, drinking from a cup, no bottle
at bedtime and having family meals (p values < 0.05 after Bonferroni cor-
rection). SMS support was also significantly associated with reduced
screen time and no bottle use at bedtime (p values < 0.05 after

Bonferroni correction).

Using multiple imputation analysis with adjustments

Table 2 shows the differences in mean or percentage of secondary
outcomes between each of the intervention groups and control group
at 2 years of age. For example, compared with children in the control
group, those in the telephone support group had an average of 15 min
less screen time or 11% more in the category of reduced screen time
(<1 h/day). The telephone support group also had 24% more of chil-
dren in having no bottle at bedtime while SMS group had 17% more
in having no bottle at bedtime. These differences were significant with
p values < 0.05 after Bonferroni correction.

Table 3 shows the AORs for each of the intervention groups on
those secondary outcomes compared with the control group. Tele-
phone support was associated with higher odds (AORs > 1) of having
less screen time (<1 h/day) and not having dinner in front of the TV,
drinking from a cup, having no bottle at bedtime, and having family
meals than the control group. SMS support was also associated with
having no bottle at bedtime than the control. These improvements
were statistically significant with p values < 0.05 after Bonferroni

correction.

3.2 | Intervention engagement

Only 253 mothers (66%) received the stage 7 and 8 telephone ses-
sions, while just 244 (63.2%) received the stage 9 telephone sessions.
As reported previously, for the period from late pregnancy to
12 months, the percentages of mothers receiving support sessions
went from 61% to 87%.2* A total of 60 participants opted out from
the SMS intervention by the end of 24 months. The scheduling SMS
system does not allow us to identify at what time point the partici-
pants decided to opt out. Overall, 324 (84.3%) participants received
all SMS.

4 | DISCUSSION

41 | Principal findings of the study

The study found that no effects on BMI and weight status were
observed as a result of the telephone or SMS support intervention at
age 2 years. However, both the nurse-led telephone support and SMS
interventions were effective in no bottle use at bedtime. Telephone
support also showed effects on reducing screen time, not having din-

ner in front of the TV, drinking from a cup and having family meals.

4.2 | Meaning of the study

Unlike the previous home-based HBT,® which found a statistically sig-
nificant reduction in mean BMI and BMI z-score, neither the tele-
phone nor SMS support was associated with a significant reduction in
mean BMI of children aged 2 years. These findings are similar to those
of several multicomponent lifestyle intervention trials on children of
similar age that observed improved feeding practices but no interven-
tion effects on children's BMI.1%'1 However, a recent study found
that an intervention using multiple strategies combined with text mes-
saging and health coaching was associated with lower odds of over-
weight of infants at 6 and 12 months.3?

421 | Plausible explanations for BMI outcome

The current study showed intervention effects on eating habits and
screen time; however, these effects did not translate to corresponding
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effects on the anthropometric outcomes at a statistically significant
level. One plausible explanation could be high variability in growth
parameters shown between aged 0-2 years, and inter-individual vari-
ations in weight gain rate may become less from 2 years onwards.>**
Two interventions in the United States observed significant decreases

h36

in BMI®® and a slower linear BMI growth® among their study chil-

dren. Both studies included children from 2 years onwards.

422 |
trial (HBT)

Comparisons with the health beginnings

This trial was unable to replicate the effect of the home-based HBT® on
BMI reduction at age 2 years using a staged telephone or SMS support
intervention. The original HBT program delivered eight home visits by
specially trained community nurses from late pregnancy to child aged
2 years. The results showed that mean BMI was significantly lower in
the intervention group (16.53) than in the control group (16.82), with a
difference of 0.29 (95% Cl: —0.55 to —0.02; p = 0.04). In addition, the
home-based intervention showed some positive effects on children's
vegetable consumption, not being given food as reward, and TV viewing
time.2 There are some possible explanations for the difference in BMI
outcomes between this study and HBT2 Firstly, participants in HBT
were first-time mothers and more socially disadvantaged as compared to
the CHAT study. However, we conducted a post-hoc analysis and found
no interaction between intervention and first-time mothers or other
socio-economic characteristics. Secondly, variations in breastfeeding
duration between the two studies may also have contributed to the dif-
ference in BMI-for-age-z-score between the two studies as several stud-
ies have shown beneficial effects on childhood BMI*"%? The HBT
intervention was associated with significant improvements in
breastfeeding rate and duration?® as compared to this study in which a
lesser effect on breastfeeding was observed.2* Thirdly, it is also possible
that the interventions tested did not have a sufficient dose to impact
weight outcomes adequately.

Consistent with previous evidence,®72%2* this study suggests
that the nurse-led telephone support can reduce bottle feeding and
screen time of young children while SMS support can reduce bottle
use at bedtime. This is of particular public health significance because
both bottle feeding and screen time are linked to early onset of child-
hood obesity.>¢?° It is recommended that infants from 6 months of
age should be introduced to drinking from a cup, and the use of a bot-
tle should be actively discouraged after the age of 12 months.4%4!
However, we found a substantial proportion of children at 24 months
still used a bottle for drinking (15%) or had a bottle at bedtime (38%).

4.3 | What the study adds

The results demonstrate that nurse-led staged telephone support can be
an alternative approach to widely used face-to-face approaches in pro-
moting healthy eating habits and reducing screen time. In particular,

while face-to-face health service contacts are restricted temporarily due

to events such as the COVID-19 pandemic, nurse-led staged telephone
intervention support has great public health potential.!®> The results also
demonstrate that the use of telephone support showing more beneficial
effects than SMS intervention can ideally be integrated into existing
early childhood health services to improve child feeding practices and

reduce screen time given the lower costs.*?

44 | Unanswered questions and future research
This study found several positive effects of the telephone on eating
and screen time behaviours at 24 months, but no significant effect on
BMI of young children, which highlight that interventions to impact
children's BMI are difficult. Our results underscore the importance of
also measuring behaviour change since healthier behaviours could
have benefits beyond BMI change. Our study findings are in line with
a recent systematic review as most interventions were effective on a
behavioural outcome only.#? It is evident that there is great need to
unpack the active and effective ingredients of early interventions.
There is also a need for a better understanding of early life modifiable
risk factors for childhood obesity. To date, feeding practices, screen
time, physical activity and sleep have been identified as key modifi-
able risk factors,*>** but by how much and in what way each of these
factors contributes to the early risk of childhood obesity are worth
investigation. In addition, optimal intensity or dose of either telephone
or SMS support to yield BMI outcomes remains to be further tested.

45 | Strengths and limitations
Strengths include a large scale RCT with 2-year intervention from late
pregnancy to 2 years of child age. The intervention was theory-based
and well informed by the previous successful HBT.82222 The primary
outcome of BMI was based on objectively measured weight and
height, and secondary outcomes were assessed using validated ques-
tionnaires by blinded interviewers through telephone interviews.
However, several limitations are worth noting. First, the percent-
ages of mothers in the telephone support group received telephone
support calls varied from 61% to 87% with an average of 69%, which
could have reduced the effect of the telephone support. Second, the
retention rate of the study was around 69% for almost 25 months
from late pregnancy to 2 years of child age, but there were no signifi-
cant differences in dropout rates across three arms. Only 58% of the
participants had objectively measured weight and height for BMI as
the primary outcome, which was due to the resource constraints
(i.e., lack of research staff to travel to all participants' homes for mea-
suring height and weight). This could also influence the results,
although we used multiple imputations for missing data. Third, find-
ings could be limited by using mothers' self-report questionnaire
assessments. This is however, an approach in line with all other similar
studies. Fourth, this intervention did not include some important influ-
ences on child obesity risk, for example sugary beverage consumption

and consumption of fibre-rich, minimally processed foods as
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highlighted in Thompson's recent review.*> A high proportion of study
participants who spoke languages other than English reflects the pop-
ulation demographics in the study regions (i.e., Sydney, South West-
ern and South Eastern Local Health Districts), which, however, could
limit the generalizability of the study findings to broader Australian
community. In addition, the outcome measures could be limited with-
out measuring consumption of fruit and vegetable purees and

pouches given evidence linking it to childhood obesity risk.*®

5 | CONCLUSION

The staged early intervention from late pregnancy to age 2 years
using either nurse-led telephone or SMS support shows no significant
effect on BMI, but was effective in reducing bottle use at bedtime.
Telephone support showed more effects than SMS on reducing
screen time, not having dinner in front of the TV, drinking from a cup
and having family meals. Whether telephone or SMS support can have
some beneficial effects on BMI and weight status warrants further
investigations in addition to determining optimal dose or intensity of
the intervention. Exploring determinants of childhood obesity other

than the risk factors examined in this study is also needed.
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