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ABSTRACT

Introduction: Connecting2u (C2u) is a mobile health (mHealth) intervention supporting Queensland families. The 2021-2023
iteration focused on the first 2years of a child's life. This study evaluated whether C2u supported maternal and child well-being
during this period.

Methods: This longitudinal study used a self-administered online survey at four points over 2years. Survey items included the
Karitane Parenting Confidence Scale, Modified Medical Outcome Social Support survey, child immunisation status, agreement
statements, and open-ended questions on C2u support and satisfaction. Parenting confidence and social support were modelled
using linear quantile mixed models; univariate and qualitative content analysis were applied to remaining items.

Results: Parenting confidence increased over the first 12months, with faster improvements among first-time parents and
modestly faster gains among parents with university-level education. Social support scores showed little change over the 2-year
period, although qualitative data suggested C2u encouraged conversations between parents. Agreement statements indicated
that C2u was well received and supported preventative health behaviours. Qualitative feedback reinforced these findings, with
participants describing C2u as an extra layer of support, prompting self-care, encouraging bonding with their child, and offering
timely guidance on introducing solids. By the end of the study, 100% of participants indicated their child had received the full
schedule of age-appropriate immunisations.

Conclusions: C2u was well received by mothers. Enhancing its focus on partner support, expanding social support networks,
guidance on sibling bonding, and self-care strategies could be beneficial. Queensland Health could consider implementing an
online booking system to streamline child health appointments. So what? C2u is an innovative mHealth intervention. Our find-
ings support refinement as C2u expands to include antenatal care messaging and support for children up to 5years, helping to
optimise outcomes for families.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.

© 2025 State of Queensland and The Author(s). Health Promotion Journal of Australia published by John Wiley & Sons Australia, Ltd on behalf of Australian Health
Promotion Association.
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1 | Introduction

Early childhood is a critical period for a child's overall health
and future health outcomes [1]. In particular, the first 1000 days
of life (conception through age 24 months) are essential to cog-
nitive, emotional, physical and physiological development [2].
Importantly, research highlights that early relational and bond-
ing experiences after birth play a critical role in shaping mental
health, emotional regulation, and social connectedness across
the life course [3, 4]. These experiences can also influence over-
all well-being more broadly, with established links between
early childhood and the later development of chronic conditions
such as obesity and type 2 diabetes [5-7]. Parents and caregivers
therefore play a vital role in achieving optimal outcomes for their
children. However, learning to parent an infant is a challenging
transitional period, and it can significantly impact parents’ own
well-being [8-10].

Parenting confidence, defined as a parent's sense of compe-
tence or self-efficacy in their role [11], is linked to success-
ful parenting practices and better health outcomes for both
parents and children [8, 11]. For example, a mother's ability
to care for her infant is closely associated with the child's cog-
nitive, physical and emotional development. However, when
a mother lacks confidence, this negatively influences their
motherhood experience and therefore, their ability to care
for their infant [12-14]. The literature suggests that receiving
social support plays a crucial role in boosting maternal self-
confidence [15, 16], with social support being a strong predic-
tor of maternal parental self-efficacy [17].

Certainly, encouraging mothers to feel a part of a supportive net-
work is important for promoting their physical, mental and emo-
tional well-being, particularly in the postpartum period [18]. A
systematic review by Ni and Siew Lin [19], for instance, found that
informal support from family and friends significantly reduces
stress and postnatal depression. Additionally, increasing social
support for postpartum women promotes breastfeeding and im-
proves infant care. Social support can also protect against weak
infant attachment [20], noting that maternal-infant bonding is es-
sential for the psychological well-being of the mother, and a child's
survival and health outcomes [21, 22]. Separate research supports
the need for social support as infants progress into their toddler
years, with better relationship quality between couples a predictor
for greater parental engagement with their children [23].

Another important factor in ensuring optimal health outcomes
for children is the mother's own health [8, 24]. Based on an
Australian birth cohort study, findings suggest that poor gen-
eral health in mothers during the first year after childbirth is
associated with higher odds of poor health in infants and ado-
lescents [25]. Encouraging self-care, including taking time for
oneself, is crucial for improving both maternal and child well-
being [26]. In particular, formal social support, such as guidance
from healthcare providers, plays an important role in supporting
well-being of mothers [27].

Healthcare providers are also important for providing guidance
on feeding practices and carrying out child health appointments
and vaccinations. Ensuring adequate nutrition during the first

years of life is critical for physical and cognitive development,
as well as for protecting against chronic diseases such as obe-
sity [7, 28]. Likewise, ‘child health checks’ and vaccinations are
important in preventative health efforts and ensuring healthy
development of children [29, 30].

As low parental health literacy can greatly affect the ability to
act upon health information and make health decisions for their
child [31], it is important parents receive accurate information
they are able to understand and use during the early years. There
is a large amount of available information about parenting, with
parents often reporting feeling overwhelmed by inconsistent and
confusing information about effective parenting practices [32].
In addition, confidence in professional advice from health profes-
sionals can be eroded by conflicting information [33], indicating
the need for consistent and accurate information disseminated
by a trustworthy source. One dissemination method is the use
of text messaging or short message service (SMS), with research
showing this method to be an effective tool to simplify delivery of
health information [34, 35].

As detailed by Children's Health Queensland [36] (CHQ),
Connecting2u (C2u) is a health promotion intervention im-
plemented by the Children's Health Queensland Hospital and
Health Service (CHQ HHS) that utilises mobile health (mHealth)
technology through SMS messages. While C2u has now been ex-
panded to include antenatal care and children aged 0-5years, be-
tween 2021 and 2023, C2u focused on supporting the well-being
of Queensland families during the first 2 years of their child's life
(0-24months). The messages, typically consisting of one to two
sentences written from the baby's point of view, included infor-
mation on child development, milestones, vaccination and other
appointment reminders, breastfeeding, parents' self-care, and
psychosocial well-being. C2u has four main targeted messaging
streams catering for: mothers/carers, Aboriginal and/or Torres
Strait Islander mothers/carers, fathers/carers, and Aboriginal
and/or Torres Strait Islander fathers/carers.

The overarching aim of the 2021-2023 iteration of C2u was to
equip parents with important skills, knowledge and resources
to enhance parenting practices and parental health behaviours
during their child's first 24months. This study focused on
those enrolled within the mothers’ stream. It aimed to evaluate
whether C2u supported the well-being of mothers’ and children,
through the following objectives:

1. Empower mothers to maximise healthy development of
their child through improving parental confidence,

2. Support positive relationships between mothers, their chil-
dren and partner (where applicable); to make mothers feel
part of a supportive network,

3. Support preventative health efforts including,
a. Supporting mothers' overall well-being,
b. Encouraging positive feeding practices,
c. Promoting engagement with health services (including
child health and vaccination appointments).

4. Explore overall satisfaction of C2u, including areas of
improvement.
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2 | Methodology
2.1 | Study Design

A longitudinal study including a self-administered online sur-
vey was conducted with participants enrolled into the mothers’
messaging stream at four timepoints over a 2-year period (2021-
2023). This included the baseline at timepoint 1 (T1) collected
upon recruitment, timepoint 2 (T2) collected at 6 months into the
intervention, timepoint 3 (T3) at 1 year into the intervention, and
timepoint 4 (T4) 2years, or upon conclusion of the intervention.

Data from CHQ were available on the total number of partici-
pants in the overall intervention and the streams in which they
were enrolled. CHQ program data also included information on
text messaging frequency. However, no demographic informa-
tion was collected for participants who did not opt to participate
in the research.

2.2 | Sampling

Research participants were recruited through convenience sam-
pling over a 10-month period (March-December 2021). Mothers
could register for C2u only after giving birth, using an online
portal hosted by CHQ HHS, and could opt into the research
component during registration. Eligibility for C2u required
participants to have had a full-term baby. While mothers who
gave birth before C2u launched in March 2021 were still eligi-
ble to register for the program, participation in the research re-
quired that their baby was 4 months old or younger at the time
of enrolment.

The intervention was initially available to parents residing in 42
targeted suburbs within the Greater Brisbane area of CHQ HHS,
identified as having high developmental vulnerabilities accord-
ing to 2018 Australian Early Development Census data [37].
However, the decision was later made to extend the interven-
tion statewide in Queensland, inviting all eligible participants to
join both C2u and the research, thereby making the intervention
universal. This shift promotes equity of access and supports the
idea of empowering all individuals to enhance their health.

C2u was promoted to families across Queensland during both
the antenatal and post-birth periods. For antenatal care, promo-
tional materials were displayed in child health clinics within
the targeted CHQ HHS suburbs, and fridge magnets were pro-
vided for potential participants to take home. These materials
were also distributed to community partners, including Mission
Australia’s Communities for Children in Inala/Ipswich and the
Southern Moreton Bay Islands Community Impact Initiative,
as well as to Child Health Nurses, Midwives, and General
Practitioners for recruitment during child health drop-in clinics
and appointments.

Post-birth recruitment involved Child Health Nurses and com-
munity partners recommending C2u to mothers during visits.
CHQ HHS also sent SMS invitations to families after their ini-
tial appointments with a Child Health Nurse. Additionally, posts
on community partners’ Facebook pages and the official CHQ
Facebook page directed participants to the web registration

page. Facebook advertising was employed to promote sign-up
for the broader C2u intervention.

2.3 | Instrument

The online self-reported survey included both closed and open-
ended questions. The survey was disseminated to participants at
four different timepoints (T1-T4).

2.3.1 | Demographics

Demographic variables included age, gender, relationship sta-
tus, ethnicity, living arrangement, employment status, recruit-
ment method to C2u, first child, educational level achieved, and
current annual household income ($AUD). Demographics were
collected at T1, with specific variables (age, relationship status,
living arrangement, employment status, educational level, and
income) updated at T3 and T4.

2.3.2 | Parenting Confidence

Parenting confidence was assessed using the 15-item Karitane
Parenting Confidence Scale (KPCS) developed in Australia by
Crncec et al. [38]. This tool measures self-efficacy in parents of
infants up until 12months, and was collected at T1, T2 and T3
in this study. The KPCS utilises a 4-point Likert response scale
which can be scored as 0, 1, 2 or 3, with not applicable items
being scored 2. Scores are then summed to give a total score be-
tween the range of 0 and 45. Higher scores indicate greater con-
fidence, with the clinical cut-off being 39 or less for significantly
low levels of parenting confidence.

2.3.3 | Social Support

An 8-item measure of individual experience of social support,
with two subscale measures of emotional support and instru-
mental/tangible support, was collected using the Modified
Medical Outcome Social Support survey (mMOS-SS) [39, 40] at
T1, T2, T3 and T4. The mMOS-SS utilises a 5-point Likert re-
sponse scale, which can be scored as 1, 2, 3, 4 and 5. Scores are
then summed to give a total score between the range of 8-40.
Scores were transformed to a 0-100 scale using the provided
formula 100 X (observed score—minimum possible score)/(max-
imum possible score—minimum possible score). A higher score
indicates more support.

Between T2-T4, participants responded to 8 statements about
their relationships with their children, partner (if applicable),
and awareness of local parent groups using a 5-point Likert scale
(1=strongly disagree, 5 =strongly agree). One open-ended ques-
tion was asked to explore participants' experiences of support
from C2u, including reflection on partner relationships (if appli-
cable). While these measures were collected at T2 and T3, this
study reports T4 data to capture participants' reflections after
completing the full 24-month intervention, providing insight
into overall experiences. However, Likert response data from T2
and T3 are provided in Tables S1 and S2.
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2.3.4 | Support Preventative Health Efforts

Three statements assessed the support C2u provided for partic-
ipants’ well-being, using the same 5-point Likert scale. Feeding
practices were assessed through one statement, and three addi-
tional statements addressed the promotion of services, includ-
ing child health and vaccination appointments. Two open-ended
questions explored support provided by C2u, including how the
intervention assisted with parenting and the most useful things
learned from participating. Although collected at earlier time-
points (T2 and T3), this study reports the data collected at T4,
with earlier Likert scale responses reported in Tables S1 and S2.
Child immunisation status was assessed at T4 by asking partic-
ipants whether their child had received 2-, 4-, 6-, 12- and 18-
month vaccinations.

2.3.5 | Satisfaction

Participants answered eight statements about their satisfac-
tion with the C2u intervention, also using a 5-point Likert
scale. Participants were asked one open-ended question about
areas for improvement. Although these measures were also
collected between T2 and T4, only T4 responses are reported.
Earlier Likert responses (T2 and T3) are available in Tables S1
and S2.

2.4 | Data Analysis
2.4.1 | Quantitative

Descriptive statistics were performed, with variables expressed
as frequencies (percentages) for demographics, vaccination and
agreeance statements. For statements with the strongly disagree
to strongly agree Likert response frame, responses were merged
into one singular response for strongly disagree and disagree
due to small response numbers (< 10). For consistency, agree and
strongly agree responses were also merged into one response.
In addition, parental confidence was descriptively analysed to
identify the proportion of participants (n, %) scoring <39 on the
KPCS across T1-T3. Age range at each time point was reported,
alongside the mean (M) and standard deviation (SD). Analyses
were performed using IBM SPSS version 29.0.2.

Two of the objectives of this study focused on whether C2u sup-
ported parental confidence and social support. To investigate
this, data normality was first assessed for parental confidence
(KPCS) and social support (mMOS-SS) to ensure the use of ap-
propriate statistical methods. Initial assessment was conducted
using quantile-quantile (Q-Q) plots of the residuals with 95%
confidence bands, which revealed deviations from normality.
The Kolmogorov-Smirnov test was then applied to both vari-
ables, with results indicating p <0.001, confirming that the data
were not normally distributed.

Consequently, the trajectories of total parenting confidence/
social support scores following C2u were modelled using lin-
ear quantile mixed effects models (LQMMs). Results for the
25th, 50th and 75th quantiles are reported, although the 50th

percentile is the main interest. Time (months) was included as
a fixed effect, as was baseline total parenting confidence/social
support to account for regression to the mean. Time was also
included as a random effect, to account for the lack of indepen-
dence caused by repeated measurements on patients. Time zero
was defined as baseline (upon recruitment). One model was used
to estimate the average improvement in total confidence for the
first 6 months (baseline defined as 0 months) and another to esti-
mate the average improvement in total confidence for the second
6months (baseline defined as 6 months), due to the change not
being constant over these two time periods. For social support,
only one model was used for the average improvement in social
support score for the whole 2-year follow-up period since there
was no evidence to suggest a violation of the linearity assump-
tion. Standard error (SE), Confidence intervals (CI), interquar-
tile range (IQR), and exact p values are reported, and the use
of statistical significance terminology has been avoided [41, 42].

Additional descriptive models [43], each adding a single partic-
ipant demographic characteristic and its interaction with time,
were used to investigate whether total parenting confidence or
social support scores, and/or their rate of improvement, differed
according to maternal age (years), relationship status (married/
partnered =0, single/separated/widowed = 1), parity (first child:
no=0, yes=1), educational achievement (did not complete high
school/completed high school =0, diploma/trade certificate=1,
university degree=2), or household income (<80000=0,
80001-120000=1, >120000=2). The interaction indicating
how the rate of improvement differed across participant sub-
groups was the main interest, thus, for brevity interaction co-
efficients and 95% CIs are reported in the manuscript, but the
results of the full model with main effects and the intercept are
available in Tables S3-S5. All LQMM analyses was conducted
using R version 4.4.0 [44].

2.4.2 | Qualitative

Open-ended survey responses from T2, T3 and T4 were analysed
using qualitative content analysis [45]. This approach is appro-
priate for brief survey responses, allowing systematic identifica-
tion and organisation of patterns while preserving participant
meaning. Responses were read repeatedly to familiarise the
research team with the data and to identify content units. An
inductive, iterative process was used to generate codes, which
were then manually clustered into themes and subthemes. Final
themes were determined through discussion among authors
(L.IJ.,, AW. and L.V.). Six overarching themes were identified:
‘Reassurance on development’, ‘Supportive Network’, ‘Mothers'
health’, ‘Feeding practices’, ‘Engagement with services’ and
‘Satisfaction’.

Participant demographics (age range, first-time mother vs. mul-
tiparous and partner status) are reported alongside illustrative
quotes, with each quote labelled by survey timepoint (T2, T3
or T4) to provide temporal context. While the number of par-
ticipants responding to each item is reported, the analysis fo-
cused on identifying patterns and themes across timepoints
rather than quantifying the frequency of comments supporting
each theme.
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2.5 | Ethical Considerations

Ethics approval for the study was granted by the relevant
Human Research Ethics Committees (CHQ HHS [LNR/20/
QCHQ/71980] and Griffith University [2021/015]). Prior to par-
ticipation, all participants were presented with an online parent/
guardian information sheet embedded within the CHQ-hosted
registration page. This sheet outlined the purpose of the re-
search, expected benefits and minimal risks, data use and con-
fidentiality, and the voluntary nature of participation, including
the right to withdraw at any time. Participants indicated their
informed consent by electronically selecting a checkbox, which
was required before proceeding with the research component.

3 | Results

A total of 7946 participants were recruited for the 2021-2023
iteration of C2u, with 89.5% enrolled in the mothers’ messaging
stream, 9% in the fathers/carers stream, and 1.5% in Aboriginal
and/or Torres Strait Islander mothers or fathers/carers streams.
At T1 (recruitment), 1007 mothers signed up to participate in
the C2u research study. Table 1 shows that most participants
joined C2u via Facebook (59%), followed by text messages from
CHQ HHS (10.3%). At T2 (6 months), 577 mothers completed
the follow-up survey, representing a retention rate of 57% from
baseline. At T3 (12months), 346 mothers who had completed
both T1 and T2 participated, corresponding to a 60% retention
rate from T2. At T4 (24 months), 151 mothers who had com-
pleted T1, T2, and T3 participated, reflecting a retention rate of
44% from T3.

Responses to the open-ended questions varied by item and time-
point. At T2, 262 (45.4%) mothers responded to the question
about the most useful things they learned, 327 (56.7%) responded
regarding areas for improvement, 282 (48.9%) responded regard-
ing how C2u assisted with parenting, and 325 of the 533 who
reported having a partner (61%) responded regarding support for
their relationship with their partner. At T3, 208 mothers (60.1%)
responded about useful learnings, 231 (66.8%) about areas for
improvement, 218 (63%) about parenting support, and 212 of
the 316 partnered mothers (67%) about relationship support.

TABLE 1 | Recruitment method of C2u research participants at T1
(n=1005, 2 missing).

Recruitment method N %

Facebook 593 59

Text messages from CHQ 104 10.3
Child Health Drop-in Clinic 82 8.2
Friends and family 53 5.3
Child Health Appointment 49 4.9
Antenatal Care 48 4.8
Social media (other than Facebook) 47 4.7
Community partners 17 1.7
Other (internet search, through employer) 12 1.2

At T4, 69 mothers (45.7%) responded about useful learnings, 45
(29.8%) about areas for improvement, 59 (39.1%) about parent-
ing support, and 48 of the 142 partnered mothers (33.8%) about
relationship support. Responses such as ‘not applicable’ or ‘no
suggestions’ were excluded from these counts.

3.1 | Participant Characteristics

Demographic characteristics are shown in Table 2. The mean
age of participants at recruitment was 32.22 (SD #+4.25). The ma-
jority of participants were married or in a partnership and iden-
tified as Caucasian. Approximately two-thirds of participants
enrolled in C2u with their first child. Educational levels varied,
with the majority of participants having a diploma, trade certif-
icate, or university degree. The combined annual household in-
come also varied, although the majority of participants reported
household earnings of more than $120001 at T4.

3.2 | Parenting Confidence

The median total confidence score was 38.0 at T1 (IQR: 33.0-
42.0), which increased to 41.0 (IQR: 38.0-43.0) at T3 (see Table 3).
At T1, 63.9% of participants scored <39 (indicating low parent-
ing confidence), compared with 36.7% at T2 and 34.1% at T3.
When restricting T1/T2 analyses to participants who completed
all three timepoints, percentages were similar at T1 (64.7%) and
T2 (37.0%). The median total parenting confidence increased by
an average of 0.376 points per month during the first 6 months
(95% C10.320-0.432, p<0.0001), and by 0.085 points per month
during the second 6months (95% CI 0.029-0.141, p=0.003).
These findings indicate that total parenting confidence im-
proved over the study period, with a larger increase observed
during the first 6 months compared to the second.

Although participants were not directly asked about their per-
ceived levels of parenting confidence, feedback indicated that
the messages from C2u provided reassurance about their child's
development. This reassurance provided participants with con-
fidence that, ‘what was happening with my child was normal’
(see Table 4 for further qualitative insights). However, some par-
ticipants shared that messages need to account for if their child
was not meeting normal development milestones. Nonetheless,
participants shared that they felt the messages came through at
a time when they were experiencing the subject, or just about to,
which would help them realise they were ‘on track’.

I often would find myself thinking about changes
in my child's behaviour and reflecting if it was due
to her development. Then within a few days of the
thought and new behaviour I'd receive a C2u message
that discussed exactly what I'd been noticing. I
found it reassuring and validating that what I was
observing was likely normal development. I found it
affirming that I was doing a good job if my child was
demonstrating normal behaviours for her age and
that I was picking up on the changes (T4, 30 -34.years,
first time mother, partnered).

Health Promotion Journal of Australia, 2025
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TABLE 2 | Demographic characteristics of participants.

T1 (%) (n=1007) T2 (%) n=577) T3 (%) (n=346) T4 (%) (n=151)
Demographics n % n % n % n %
Age (range 18-43) M=32.22(SD+4.25) M=32.28 (SD+4.21) M=33.28 (SD +4.20) M=34.31(SD%4.3)
Gender
Female 996 98.9 573 99.3 344 99.4 150 99.3
Another gender* 11 1.1 4 0.7 2 0.6 1 0.7
Relationship status
Married or partnership 966 95.9 553 95.8 326 94.2 142 94.0
Single/separated/widow 41 4.1 24 4.2 20 5.8 9 4.2
Ethnicity
Caucasian 867 86.1 515 89.3 315 91.0 139 92.1
Asian 85 8.4 42 7.3 21 6.1 8 5.3
Aboriginal and/or 26 2.6 10 1.7 4 1.2 1 0.7
Torres Strait Islander
African, Hispanic, 22 2.2 10 1.7 6 1.8 3 2.1
Mixed race, Pacific
Islander?, PNTSP
Living arrangement
With partner 954 94.7 544 94.3 326 94.2 139 92.1
Alone 32 3.2 19 3.3 14 4.0 8 5.3
With parents, shared 21 2.1 14 2.4 6 1.7 4 2.6
house or parents and
partner
Employment status
Maternity leave 723 71.8 427 74.0 81 23.4 19 12.6
Full time 131 13.0 70 12.1 78 22.5 46 30.5
Part time 41 4.1 20 3.5 135 39.0 62 41.1
Casual 18 1.8 10 1.7 15 4.3 12 7.9
Unemployed 75 7.4 36 6.2 29 8.4 10 6.6
Students or carer 19 1.9 14 24 8 2.3 2 1.3
First child
Yes 662 65.7 388 67.2 242 69.9 107 70.9
No 345 34.3 189 32.8 104 30.1 44 20.1
Educational level
Did not complete high 126 12.5 62 10.7 36 10.4 13 8.6
school or high school
certificate
Diploma or trade 189 18.8 100 17.3 55 15.8 27 17.9
University degree 692 68.7 415 72 255 73.7 111 73.5
(including postgraduate)
(Continues)
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TABLE 2 | (Continued)
T1 (%) (n=1007) T2 (%) n=577) T3 (%) (n=346) T4 (%) (n=151)
Demographics n % n % n % n %
Annual household income (§AUD)
<80000 149 14.8 74 12.9 58 16.8 9 6.0
80001-120000 279 27.7 168 29.1 110 31.8 39 25.8
>120001 533 52.9 308 53.4 178 51.4 96 63.6
PNTSY 46 4.6 27 4.7 — — 7 4.6

2Due to small response numbers, African, Hispanic, Mixed Race, Pacific Islander and PNTS have been combined.

PPNTS - Prefer not to say.

*Due to small response numbers, “Another gender” includes responses from participants who identified as male, did not identify with a particular gender, or preferred

not to say.

This reassurance seemed to be particularly useful for first-time
mothers, or mothers who had longer time periods between their
own children (i.e., Syears between children), with one first-
time mum sharing that they felt the messages comforting that
they were getting better as a mother and made them ‘feel seen’.
This finding is supported by Table 5 (see Tables S3-S5 for full
LQMM results), which shows that first-time parents experienced
faster increases in median parenting confidence during the first
6months compared with parents who already had children
(0.250 additional points per month increase, 95% CI: 0.109, 0.391,
p=0.001). First-time parents continued to show faster improve-
ments in median confidence over months 6-12 (0.162 additional
points per month increase, 95% CI: 0.050, 0.275, p=0.006). Other
demographic characteristics showed smaller or less consistent
relationships with the rate of change in confidence. However,
for months 6-12, participants with university-level education
showed modestly faster improvements in median parenting con-
fidence compared to those who did not finish high school/high
school certificate education level (0.149 points per month, 95%
CI: 0.009, 0.288, p=0.038).

3.3 | Social Support

Although some participants reported feeling ‘seen’, the me-
dian total social support score was 78.1 at T1 (IQR: 65.6-93.8)
and decreased slightly to 75.0 at T4 (IQR: 62.5-90.6) (see
Table 3). Results from the LQMM showed little evidence of
an improvement in median total social support, with an es-
timated average improvement of 0.011% per month (95% CI:
—0.096-0.118, p=0.837) during the 2-year follow-up period.
The apparent discrepancy between the slight decrease in me-
dian scores from T1 to T4 and the near-zero positive change
estimated by the model is likely largely driven by the fact that
the regression model includes random effects to account for
the lack of independence between participant repeated mea-
surements, with the aim of estimating average ‘within-person’
changes. For this reason, the results of the regression model in
Table 3 should be prioritised, and the median and IQR results
should be considered descriptive estimates of median scores at
different timepoints.

Qualitative responses revealed varied perceptions of C2u sup-
porting relationships with their partner. While some participants

noted that C2u prompted meaningful conversations with their
partners, others reported that they believed it did not influence
their relationship. This variation is reflected in the quantitative
findings: as shown in Table 5, the rate of change in social sup-
port did not meaningfully differ by relationship status (-0.022,
95% CI: —0.428, 0.384, p=0.913). Nevertheless, several partic-
ipants noted that the messages reminded them to engage with
their partners, and one participant, whose partner received the
partner stream of C2u messages, shared:

Kept us aligned and laughing at the little things.
He would often say ‘baby texted me today and says
she needs help brushing her teeth’ or similar things.
Good reminder that all couples are navigating the
same challenges (T4, 35years+, first time mother,
partnered).

This diversity in experiences was also reflected in the agree-
ance statements at T4 (see Table 6). While only 16.9% dis-
agreed that the text messages helped their relationship with
their partner or support person, nearly half (48.4%) neither
agreed nor disagreed. Qualitative responses suggested that for
parents of multiple children, further refinement of C2u mes-
saging may be needed to better support partner relationships,
with one participant sharing that, ‘when there is more than
one child in the house you can lose sight of each other’ (T4,
35years+, multiparous, partnered).

Other covariates, including maternal age (0.008, 95% CI: —0.021,
0.006, p=0.274), first child status (—0.139, 95% CI: —0.410,
0.132, p=0.308), household income (80-120K: 0.212, 95% CI:
—0.020, 0.444, p=0.072, >120K: 0.135, 95% CI: —0.113, 0.384,
p=0.280), and education (University: -0.228, 95% CI: —0.467,
0.012, p=0.062), also showed no meaningful differences in the
rate of change over time. Mothers with a diploma or trade cer-
tificate showed a slightly slower rate of change in median social
support compared with those who had completed high school
or less (—0.282, 95% CI: —0.558, —0.007, p=0.045), although the
magnitude of the difference is small.

Separate from these findings, many participants described C2u
as an ‘extra layer of support’. For example, one participant re-
flected, ‘all those messages popping in my inbox helped me a lot
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outcome (parenting confidence 0-6 months, parenting confidence 6-12months and social support 0-24 months) differs according to the covariate. To aid interpretation, full model results, including intercepts, main effects, baseline

scores, and interactions, are provided in the Tables S3-S6, allowing readers to contextualise the rate of change relative to participants’ starting points.

YQ50 (median) estimates are the primary focus of interpretation.

about what to expect next (T4, 25-29, multiparous, partnered).
Some participants also shared that it reminded them about how
to bond with their child. These sentiments were mirrored in the
agreeance statements, with 91.4% agreeing that C2u gave them
ideas for interacting with their child, and 84.2% agreeing that
the text messages were good for the relationship with their child.
Some participants also expressed interest in guidance on sup-
porting sibling relationships, particularly in managing interac-
tions between older children and a new baby.

Finally, C2u appeared to increase awareness of local support
networks such as mother's groups. For example, 70.2% agreed
that C2u increased their awareness of available social support
groups in their area, and 79.9% agreed that it reminded them
to participate in such groups. Many participants expressed in-
terest in receiving more content that connected them to their
local community. Suggestions included messages linking
to nearby events or using platforms like Facebook to create
groups where mothers with similarly aged children could con-
nect and share experiences.

3.4 | Support Preventative Health
3.4.1 | Mothers' Overall Well-Being

There were positive results regarding C2u supporting mothers'
overall well-being. The findings suggest that this centred around
self-care. Within the T4 agreeance statements, 91.2% of partici-
pants agreed that C2u reminded them to look after themselves
during the first 2years of parenting. These findings were mir-
rored within qualitative findings, with one participant, who had
multiple children, pointing out that for them it was in fact the
reminders for self-care that were the most useful messages to re-
ceive. In contrast, a first-time mother noted that they would have
liked ‘more concrete suggestions’, acknowledging that sometimes
self-care was ‘easier said than done’. Nonetheless, there was an
overall positive response, with several participants sharing that
the messages acted as a reminder to ‘take time out’.

I'liked the prompts of the messages for self-care. Even
just encouraging parents to observe their children,
journal or generally be more mindful and enjoy the
parenting journey was a positive influence in my
first two years as a mother (74, 35years+, first-time

mother, partnered).

3.4.2 | Encouraging Feeding Practices

Feeding practices emerged as a key theme from the qualitative
findings. Participants shared that this was an area that they had
found supportive, particularly in the early days regarding infor-
mation on introducing food. For example, one participant shared
that, ‘starting solids was so stressful for me. I was so anxious. But
getting the text message about food suggestions and where to get
more info made the process so much easier!’ (T4, 25-29, first-time
mother, partnered). This was mirrored within the T4 agreeance
statement with 73.5% agreeing that C2u gave them information
about feeding practice that they had acted upon.
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TABLE 6 | Statements of support and satisfaction of C2u at T4 (n=151).

Disagree Neither Agree

Statement N % N % N %

Support of relationships

1. The text messages helped my relationship with my partner/support 21 16.9 60 48.3 43 34.7
person (n=124)

2. Helped me feel emotionally supported when returning to daily activities 13 8.6 46 30.5 92 60.9
(e.g., returning to work)

3. I have shared the C2u information with others (e.g., partner, family, 25 16.6 24 15.9 102 67.6
friends)

4. Helped me feel closer to my child 9 6.0 39 25.8 103 68.2

5. Increased my awareness of available social support groups in my area 8 5.3 37 24.5 106 70.2
(e.g., library playgroups)

6. Reminded me to take part in social support groups in my area such as 3 2.0 29 19.2 119 78.9
mothers/parents’ groups and library playgroups

7. Gave me ideas for interacting with my child (such as playing and 2 1.3 22 14.6 127 84.2
reading with my child)

8. The text messages were good for my relationship with my child 2 1.3 22 14.6 127 84.2

Mothers' wellbeing

1. Encouraged me to make healthier choices 13 8.6 42 27.8 96 63.5

2. Made me feel more prepared for parenting than what I thought I would 11 7.3 42 27.8 98 64.9
be without the text messages

3. Reminded me to look after myself during these first 2years of parenting 1 0.7 11 7.3 139 92.1

Feeding practices

1. Gave me information about feeding practices that I have acted upon for 11 7.3 29 19.2 111 73.5
my child

Promotion of services

1. Made it easy to book in for the child health appointments 11 7.3 60 39.7 80 53.0

2. The text messages reminded me to book my child for vaccinations 5 3.3 19 12.6 127 84.1

3. Reminded me when my child’s health check appointment was due 3 2.0 10 6.6 138 91.4

Satisfaction with C2u

1. The text messages helped me to feel supported 4 2.6 12 7.9 135 89.4

2.1 found the C2u text messages helpful 1 0.7 12 7.9 138 91.4

3. I used the web links in the text messages to find more information 11 7.3 28 18.5 112 64.2

4.1 enjoyed being a part of C2u 1 0.7 8 5.3 142 94.0

5. Iwould recommend C2u to other parents — — 7 4.6 144 95.4

6. I understood all of the text messages — — 4 2.6 147 97.4

7. Iliked how many text messages I receive 1 0.7 6 4.0 144 95.4

8. I was happy with the topics of the text messages 1 0.7 2 1.3 148 98.1

3.4.3 | Promoting Engagement With Health Services

The promotion of engagement with health services had vary-
ing success. For example, 91.4% of participants at T4 indicated
that the messages had reminded them when their child's health
check appointment was due, although only 53% agreed that it

made it easier for them to book in for the child health appoint-
ments. Certainly, the messages acting as a reminder were mir-
rored within the qualitative findings, reminding participants
about booking in health checks and vaccinations. Of note, 100%
of participants at T4 indicated that their child had received their
2, 4-, 6-, 12- and 18-month vaccinations, with 84.1% agreeing
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that the text messages had reminded them to book their child
for vaccinations.

3.5 | Satisfaction

Overall, participants at T4 reported high levels of satisfaction
with C2u across all eight statements. For seven of the state-
ments, agreement scores ranged from 89.4% to 98.1%, while a
smaller proportion (64.2%) indicated that they used the web
links in the text messages to access additional information.
Notably, 98.1% of participants were satisfied with the topics of
the messages, with several qualitative comments highlighting
appreciation for the ‘voice of the baby’ messaging. One partic-
ipant shared, I liked the tone. I felt it helped to give my baby a
voice before he could speak’ (30-34years, first-time mother, part-
nered). Satisfaction with the intervention is further supported
by CHQ program opt-out data. Over the 2-year period, only 410
of the 7946 C2u participants (5.2%) chose to opt out, suggesting
strong acceptability.

In terms of message frequency, 95.4% of participants indicated
satisfaction with the number of text messages received. CHQ
program data show that messaging frequency varied through-
out the intervention: two to three messages per week during the
first 3 months, one message per week for the following 9 months,
and one message per fortnight for the remaining 12 months.
Qualitative feedback suggests an appetite for increased mes-
sage frequency, with several participants expressing a desire
for more messages and an extension beyond the 2years. Some
participants also shared feelings of sadness when the interven-
tion ended.

4 | Discussion

Our findings suggest positive results following the 2021-2023
iteration of C2u. There was an increase in parenting confi-
dence within the first 12 months, with a greater improvement
seen within the first 6 months. Participants reported that C2u
provided reassurance on their child's development. Although
there was little evidence to suggest change in social support
over the 2years, participants shared that C2u encouraged
conversations with their partner, improved their interaction
with their child, and increased their awareness of local sup-
port groups, although there was a desire for more messages
addressing these areas. Overall findings indicate that C2u
supported preventative health efforts, with positive anec-
dotes across supporting mothers’ well-being, feeding prac-
tices, and the promotion of engagement with health services.
Of note, 100% of participants at T4 indicated that their child
had received their 2-, 4-, 6-, 12- and 18-month vaccinations,
exceeding the corresponding age-specific immunisation cov-
erage in Queensland for 1- (2021: 94.08%, 2022: 93.11%), and
2-year-olds (2022: 91.60%, 2023: 90.77%) [46].

During the C2u intervention, median parental confidence,
as measured by the KPCS, increased from 38.0 at baseline to
41.0 by 6 months, representing a meaningful shift from below
to above the threshold for clinically low confidence. Our anal-
yses revealed that first-time parents experienced faster gains in

confidence throughout the first 12 months of parenting, suggest-
ing C2u may be particularly effective for parents navigating the
transition to parenthood for the first time. This is consistent with
evidence highlighting that first-time parents often face unique
challenges in adjusting to their new role [47]. Targeted supports
during this period, such as C2u, may therefore act as an addi-
tional layer of reassurance and guidance, helping to strengthen
parental confidence at a critical stage of early parenting.

Other interventions have also successfully improved parental
confidence, both with in-person [48] and text-based approaches
[49]. For example, in a 24-week text-based intervention, mothers
received educational modules on their infant's cognitive, social,
and emotional development, along with age-appropriate play
activities, and parental confidence, as measured by the KPCS,
increased from 40.0 at 6weeks to 41.9 at 24weeks [49]. Our
analyses suggested that participants with university-level edu-
cation experienced modestly faster improvements in confidence
during months 6-12. While some research indicates that parents
with higher levels of education tend to have greater knowledge
of child development and effective parenting strategies [50, 51],
further investigation is needed to understand how these fac-
tors may influence engagement with parenting interventions,
for example, whether higher-educated parents are more likely
to apply the information provided, or whether certain delivery
formats (e.g., SMS with links to videos or audio) are more ef-
fective for different socioeconomic groups. Importantly, other
demographic factors were not strongly associated with changes
in confidence, suggesting that C2u's benefits were similar across
the participant group.

However, research by Pértty et al. [52] also indicates that unset-
tled infant behaviour is linked to lower feelings of competence
and self-efficacy. Infants are more likely to exhibit unsettled
behaviour between 0 and 6 months of age. Therefore, studies
have found that KPCS scores typically increase over time. For
example, Khajehei and Finch [53] found that KPCS scores aver-
aged 35.2 for parents of infants aged 0-6 months and rose to 39.4
for those with infants aged 7-12months. Similarly, Kristensen
et al. [54] observed a significant increase in KPCS scores among
first-time mothers, from 40.98 at 2 months postpartum to 41.78
at 6 months postpartum. Therefore, while we noted in our study
an increase in parental confidence, this improvement may be
influenced by other factors, such as the child's growing age. As
C2u continues in Queensland, it would be valuable to assess its
impact on parental confidence through a randomised controlled
trial (RCT), or an observational study emulating a target trial, to
better understand its effectiveness.

Median social support scores, measured using the mMOS-SS,
showed little change from the start of the intervention (78.1) to
2years later (75.0), with the LQMM indicating a negligible in-
crease in the median (0.011 points per month; 95% CI: —0.10
to 0.12, p=0.836) over the follow-up period. Although previ-
ous research has shown that interventions during the postpar-
tum period can enhance social support, for example, through
internet-based programs such as nurse-managed online support
groups [55], our qualitative findings revealed that participants
desired more opportunities to connect online. Suggestions in-
cluded links to platforms like Facebook to connect with other
mothers, which aligns with evidence that online social support
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can provide accessible resources, shared experiences, and em-
powerment during the challenging post-birth and early child-
hood period [56]. However, online platforms also carry potential
drawbacks, including limited depth of engagement, overuse,
and exposure to inappropriate content if not properly moni-
tored [56]. Therefore, while C2u could consider incorporating
and suggesting a greater variety of online platforms, it will be
important to balance these benefits with strategies to mitigate
potential negative effects.

Qualitative findings further revealed that mothers find it par-
ticularly challenging to maintain a good relationship with their
partner when they have multiple children, which can affect
both their perceived social support and parenting confidence.
Prior research supports this, showing that having more chil-
dren is a significant negative predictor of marital satisfaction
[57]. Mothers also reported needing help with fostering connec-
tions between older children and a new sibling, underscoring
the unique pressures faced by larger families. In light of these
challenges, it may be valuable for C2u to refine its text messages
to specifically support parents with multiple children, provid-
ing practical strategies and reminders for strengthening partner
relationships and promoting sibling bonding. Future research
could further examine which aspects of message content, fre-
quency, or format are most effective in achieving these goals.

Notably, several mothers (regardless of number of children) em-
phasised the importance of self-care. One participant described
self-care reminders as the most useful messages, while another
noted that more concrete suggestions would be helpful, ac-
knowledging that self-care is ‘easier said than done’. Competing
demands, such as caring for multiple children or balancing work
and household responsibilities, often make self-care difficult
to practice [26]. Incorporating more structured and actionable
self-care guidance, such as step-by-step strategies, reflective
prompts, or practical tips delivered via text, may help bridge the
gap between intention and implementation. This aligns with ev-
idence from a recent scoping review, which found that although
digital platforms remain underutilised, they have significant po-
tential to promote autonomy and support maternal well-being,
particularly when self-care is challenging amidst competing de-
mands [58].

A separate valuable finding of this study, which could be con-
sidered by Queensland Health as a whole, relates to the child
health appointment booking system. Although 91.4% of partici-
pants agreed that C2u reminded them when their child's health
check appointment was due, only 53% agreed that it made book-
ing these appointments easier. Currently, the booking system
does not support online bookings [59], meaning C2u messaging
is limited to providing phone numbers for mothers to act upon.
Globally, electronic booking systems are widely used and val-
ued [60]. One study in Norway found that 80% of 2043 users
found it easier and more efficient to book appointments online
compared to by phone [61]. This could be an area for further
exploration with young families in Queensland and considered
by Queensland Health as a way to improve the efficiency and
accessibility of the booking process.

Finally, overall satisfaction with C2u was high at T4. Participants
expressed a desire for more messages and for the intervention

to continue beyond their child's second birthday. This feedback
has been implemented by CHQ HHS, with C2u messaging now
extending until the child's fifth birthday [36]. The innovative
approach of framing messages as though sent directly from the
baby was also well received, as it gave the baby a voice before
they could speak. A similar strategy is used in SMS4dads, an
Australian text-based intervention for antenatal and postpar-
tum fathers, where participants reported that the ‘baby's voice’
messaging helped provide insight into the baby's mind and
needs [62]. The continued use of this approach may be beneficial
for other child health SMS interventions, and further research
into this aspect of messaging could strengthen future findings.

4.1 | Limitations

Despite its strengths as the first longitudinal evaluation of C2u,
which provides an important evidence base for the program,
several limitations should be noted. First, participants were not
recruited using probability sampling, so the sample may not be
fully representative of all C2u participants. As such, findings
should be interpreted with caution. Additionally, we do not have
basic demographic information for the broader C2u participant
population, making it difficult to assess how representative our
research sample was. Collecting these data in future evaluations
could improve understanding of program users and enhance the
generalisability of future findings.

Additionally, there was no control group, and parenting confi-
dence can naturally improve as mothers gain experience [54].
Therefore, the extent to which observed improvements can be
attributed to C2u remains uncertain. We also did not ask par-
ticipants whether their partners were enrolled in C2u, which
limited our ability to compare social support outcomes between
those with and without partner involvement. Furthermore, it is
unknown whether external contextual factors during the study
period (e.g., COVID-19 public health restrictions) may have
influenced outcomes related to parental confidence or social
support.

Finally, all outcomes were self-reported, raising the possibility
of social desirability or recall bias. Intervention engagement was
not directly measured, making it unclear whether participants
engaged consistently with all text messages, which could have
influenced results. Moreover, qualitative findings may not fully
capture the breadth of experiences across the broader popula-
tion, potentially limiting the transferability of these insights.

5 | Conclusion

This study introduced C2u as a supportive mHealth interven-
tion for mothers and their children during the first 2years. C2u
appears to enhance maternal confidence, particularly among
first-time mothers, and to promote preventative health practices.
Participants reported high satisfaction with the intervention, and
these findings have informed its expansion to include antenatal
care messaging and support for children up to Syears of age.

Refining messaging on social support (including partner rela-
tionships, wider support networks, and sibling bonding) and
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self-care may further strengthen outcomes, and future iterations
should incorporate measures to assess these areas and evaluate
their impact. Future research could also examine how paren-
tal education shapes engagement with mHealth interventions,
including preferences for content and delivery. Importantly,
a RCT, or an observational study designed to emulate a target
trial, would provide robust evidence on the effectiveness of C2u.
As the program continues to expand across Queensland, these
findings provide a valuable foundation for informing future im-
plementation and supporting broader efforts to enhance parent-
ing support initiatives.
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