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Abstract

Introduction: Healthy Beginnings is an established nurse-led early childhood obesity prevention program that
promotes healthy infant feeding practices and active play in the early years of life. To improve engagement with
culturally and linguistically diverse populations, the Healthy Beginnings program delivered by telephone was
culturally adapted and implemented with Arabic- and Chinese-speaking mothers in Sydney, Australia. The cultural
adaptation process has been published separately. In this article, we aimed to evaluate the feasibility of the
culturally adapted program.

Methods: In 2018–2019, the culturally adapted Healthy Beginnings program was implemented with Arabic- and
Chinese-speaking women recruited from antenatal clinics in Sydney. At four staged timepoints (from third trimester
until 6 months of age), mothers were sent culturally adapted health promotion booklets and text messages and
offered four support calls from bi-cultural child and family health nurses in Arabic and Chinese. A mixed methods
evaluation included a) baseline and 6-month telephone surveys, followed by b) semi-structured follow-up
interviews with a subset of participating mothers and program delivery staff. Main outcomes of this feasibility study
were reach (recruitment and retention), intervention dose delivered (number of nurse support calls completed) and
acceptability (appropriateness based on cognitive and emotional responses).
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Results: At recruitment, 176 mothers were eligible and consented to participate. Of 163 mothers who completed
the baseline survey, 95% completed the program (n = 8 withdrew) and 83% completed the 6-month survey (n = 70
Arabic- and n = 65 Chinese-speaking mothers). Most mothers (n = 127, 78%) completed at least one nurse support
call. The qualitative analysis of follow-up interviews with 42 mothers (22 Arabic- and 20 Chinese-speaking mothers)
and 10 program delivery staff highlighted the perceived value of the program and the positive role of bi-cultural
nurses and in-language resources. Mothers who completed more nurse support calls generally expressed greater
acceptability.

Conclusions: The culturally adapted Healthy Beginnings program was feasible to deliver and acceptable to Arabic-
and Chinese-speaking mothers. Our results highlight the importance of in-language resources and individualised bi-
cultural nurse support by telephone for supporting culturally and linguistically diverse migrant families with infant
feeding and active play. These findings support the potential for program refinements and progression to an
effectiveness trial.

Keywords: Prevention, Health promotion, Nutrition, Infant, Culture, Ethnicity, Implementation

Background
Women from culturally and linguistically diverse back-
grounds who migrate to high-income English-speaking
countries, such as Australia, can face challenges acces-
sing child and family health services. This is partly due
to language barriers, unfamiliarity with a different health
system and cultural differences [1–3]. With migration
increasing worldwide [4], reducing health inequities
among culturally and linguistically diverse migrants is a
global priority.
In Australia, women and infants from culturally and

linguistically diverse backgrounds, compared to
Australian-born women, are less likely to use health ser-
vices [5], more likely to report negative experiences of
maternity care [6] and more likely to report depressive
symptoms [7]. Reduced access to healthcare impacts the
support mothers receive for their health and the health
of their children in this critical early period of life. Yet,
there is a lack of evaluated interventions to improve ac-
cess to postnatal care for culturally and linguistically di-
verse migrant families [8].
Infant feeding practices and active play are among the

known early-life modifiable factors for healthy weight
gain and the prevention of obesity [9–12]. A recent
meta-analysis found that migrant women are more likely
to start and maintain any breastfeeding, and can face
challenges to exclusively breastfeed [13]. Migrant women
experience disruptions to usual practical and emotional
supports which can negatively impact infant feeding
practices [14, 15].
In Australia, children from culturally and linguistic-

ally diverse backgrounds experience higher prevalence
rates of overweight and obesity when compared with
English-speaking Australian-born children [16]. Early
interventions targeting individual-level behaviours of
parents of infants are one approach for promoting

healthy early-life behaviours and preventing obesity
[17]. Randomised controlled trials (RCT) of such pro-
grams in Australia have yet to focus on cultural mi-
nority populations [18–21]. To achieve health equity,
healthcare and programs supporting early healthy
growth must be culturally relevant and accessible to
women and children from culturally and linguistically
diverse backgrounds.

Cultural adaptation of the Healthy Beginnings program
Healthy Beginnings is a child and family health nurse-
led early childhood obesity prevention program provid-
ing individual support for mothers and their infants [18].
At staged timepoints starting antenatally, mothers re-
ceive support focussed on infant nutrition, active play
and sedentary behaviours. The first Healthy Beginnings
RCT, with nurse home visits, showed reduced mean
body mass index and improved feeding practices among
children in the intervention group at age 2 years [22, 23].
The behavioural outcomes were also found in a subse-
quent RCT (Communicating Healthy Beginnings Advice
by Telephone [CHAT]) with nurse support calls or Short
Message Service (SMS) support [24, 25], however out-
comes were poorer for mothers who spoke a language
other than English at home [26].
In 2018–2019, we undertook a project to culturally

adapt the Healthy Beginnings telephone-delivered pro-
gram (CHAT), herein referred to as the culturally
adapted Healthy Beginnings. Arabic and Chinese lan-
guage groups were the focus for the adaptation as these
languages are most commonly spoken after English in
central Sydney [27]. The cultural adaptation process was
based on Barrera and colleagues’ adaptation model [28];
the stages are presented in Fig. 1. Stages 1–3 have been
reported separately [29] and are briefly described here.
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The first stage included assessing the underpinning
theories and core components of the Healthy Beginnings
program. These core components included: a) key focus
areas related to infant feeding, active play, sedentary be-
haviours and sleep; b) behaviour change techniques; and
c) delivery mode. The second stage included reviewing
scientific literature and consulting with Arabic- and
Chinese-speaking mothers, as well as child and family
health professionals. The findings highlighted the im-
portance of family, bi-cultural doctors and culturally
sensitive health services for supporting infant feeding
[30], as well as common practices and beliefs such as
breastfeeding as part of the social norm among Arabic-
speaking mothers, and concerns about perceived low
breastmilk supply among Chinese-speaking mothers
[29]. The third stage included making cultural adapta-
tions to Healthy Beginnings based on the findings of
Stages 1 and 2. The key adaptations included recruit-
ment approaches, staffing (bi-cultural nurses and project
staff) and program content (culturally adapted and trans-
lated written health promotion booklets and SMS).

Aims of the current study
Feasibility studies are essential for exploring relevance
and acceptability of complex interventions [31], particu-
larly in adaptation [32] and cultural adaptation studies
[28] where the intervention is applied to a new context.
Our overarching aim was to investigate the feasibility of
delivering the culturally adapted Healthy Beginnings

program among Arabic and Chinese-speaking migrant
mothers. Our primary objectives were to determine:

a) reach among the intended population;
b) engagement in the nurse support calls; and
c) acceptability among participants and delivery staff.

These findings will guide program refinements (Stage
5, Fig. 1) and inform the appropriateness of an effective-
ness trial (Stage 6, Fig. 1) to understand the culturally
adapted program’s impact on key infant behaviours.

Methods
Study design
This study used a single-arm/non-randomised sequential
mixed methods design to investigate the feasibility of the
culturally adapted Healthy Beginnings program delivered
by telephone [29]. This design suited well for testing the
newly adapted program and proposing refinements,
representing Stages 4 and 5 of the cultural adaptation
process (refer to Fig. 1). We undertook this study in
2018–2019 with Arabic- and Chinese-speaking women
in Sydney, Australia from their third trimester of preg-
nancy until their baby was aged 6 months. Bi-cultural re-
search staff administered telephone surveys with
participating mothers at baseline and 6-months. All par-
ticipating mothers and program delivery staff were in-
vited to participate in a follow-up interview after the
program.

Fig. 1 Overview of the stages for cultural adaptation of Healthy Beginnings. Stages 1–3 are reported separately [29]
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Administrative and survey data were used to describe
participant recruitment, retention and engagement with
nurse support calls. Interviews with a subset of the par-
ticipants and program delivery staff were used to explore
acceptability.
The Ethics Review Committee of the Sydney Local

Health District granted ethical approval of this study
(protocol X18–0049, reference HREC/18/RPAH/82).
We followed CONSORT reporting guidelines for

reporting of this non-randomised feasibility study (see
Additional file 1) [33, 34].

Program implementation
Context
In Australia, all women and infants are eligible to access
free universal maternity and child and family health ser-
vices, however services differ across Australian states
and territories [35]. During pregnancy, appointments
with nurses and midwives are offered through public
hospitals. After birth, there is a transition to postnatal
care delivered by child and family health nurses (CFHN)
in community health centres. In Sydney, New South
Wales, language-specific services can be dependent on
local community needs and staff availability.

Program design
The program and cultural adaptations are outlined in
the Background section and reported in detail separ-
ately [29]. Four nurse support calls, offered in either
Arabic or Chinese (Mandarin), were staged according
to feeding and active play program messages and infant
age (antenatal during the third trimester of pregnancy,
then at infant age 1, 3 and 5 months). The nurse calls
followed the program scripts with prompts. Participants
were also sent corresponding culturally adapted and
translated program booklets in the mail and SMS
messages in Arabic or Chinese. The SMS system was
two-way, allowing mothers to reply with queries for the
research team and/or nurses to respond. The culturally
adapted booklets are available to download from the
project website [36].

Program delivery
Bi-cultural CFHNs were available 1 day per week and
made four call attempts to mothers at each time point.
If mothers phoned or sent an SMS message requesting
urgent advice when the bi-cultural CFHN was not avail-
able, then mothers were offered the option to speak with
an English-speaking CFHN and an interpreter and also
referred to their family doctor. Mothers who could not
be reached after four call attempts for the first (ante-
natal) nurse call were moved to a ‘no-calls’ group but
continued to receive the program booklets and two-way
SMS messages.

Participants
Eligibility
Women were eligible if they were aged at least 18 years,
28–36 weeks pregnant, owned a mobile phone and were
able to speak and read Arabic or Chinese-Mandarin. Ex-
clusion criteria included having a self-reported medical
condition that might affect feeding plans or a known
foetal abnormality. All program delivery staff were eli-
gible for follow-up interviews.

Recruitment
From August until December in 2018, eligible women
who attended antenatal clinics in three local health dis-
tricts in Sydney were invited to participate by bi-cultural
research staff or English-speaking research staff with
professional medical translators. All participants were in-
formed about the research and provided translated study
information and consent forms. Eligible and consenting
women completed a registration form with research staff
and arranged a suitable time to complete the baseline
telephone survey. Mothers were provided a $20AUD
grocery voucher for each telephone survey completed
(baseline and 6-months) and for participating in an
interview.
Program delivery staff directly involved with partici-

pants during the program (recruitment, surveys, nurse
calls) (n = 12) were emailed an invitation to participate
in a brief demographic survey and an interview to dis-
cuss program adaptation and delivery. Voluntary partici-
pation was emphasised. Staff did not receive
compensation.

Sample size
We aimed to recruit 70 mothers from each language
group. The sample size was determined by project re-
sources, seeking diversity of participant demographics
and geographical location (factors that may affect en-
gagement), and also allowing for anticipated attrition
of approximately 20%, based on the Healthy Begin-
nings trial [18]. As the aim was not to evaluate effect-
iveness, a power calculation for sample size was not
applicable [37].
Follow-up interviews were conducted with a nested

sample of approximately 20 mothers from each language
group. This target was based on project resources and
availability of interpreters. The sampling was purposeful;
quantitative survey results and administrative data were
used to seek a mixed sample of mothers who: a) were
first-time mothers or had more than one child (multip-
arous); b) completed 0–1 of the telephone support nurse
calls (lower intervention dose) or 2–4 of the nurse calls
(higher intervention dose); c) were living in Australia for
less time (0–5 years) or more time (6+ years). All staff
who consented and were available were interviewed.
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Data collection
Administrative data
Administrative data, such as participation in nurse calls,
were recorded by bi-cultural CFHNs and project staff.
Mothers who withdrew from the study were invited to
provide a reason, which was recorded. All data capture
and management were via REDCap (Research Electronic
Data Capture) for conducting online surveys, hosted at
Sydney Local Health District, Australia [38].

Quantitative baseline and 6-month surveys with mothers
Mothers participating in the program were invited to
complete a telephone survey (approximately 20–30min)
at baseline (28–36 weeks gestation) and at the end of the
program (infant age 6 months). The survey questions
were based on previous Healthy Beginnings research
protocols [18, 24] and included mothers’ socio-
demographic characteristics, program satisfaction,
mothers’ physical activity and diet, perceptions and prac-
tices related to key infant behaviours. See Additional file 2
for the surveys in English.
Surveys in English were translated into Arabic and

Simplified Chinese by professionals accredited by the
Australian National Accreditation Authority for Transla-
tors and Interpreters. The translated surveys were tested
for face validity with two Arabic- and Chinese- speaking
mothers of young children not participating in the study,
and bi-lingual project team members made refinements
to ensure clarity of meaning. The process was guided by
survey translation and adaptation methods [39]. Trained
bi-cultural research staff conducted the surveys in lan-
guage over the phone and entered responses into RED-
Cap in English.

Qualitative follow-up interviews with mothers and staff

a) Mothers who participated in the program

During the 6-month survey, mothers were invited to
participate in a follow-up telephone interview in Arabic
or Chinese to talk about their experiences being part of
the program. A purposive sample was invited to inter-
view. The interviews followed a semi-structured guide
with open-ended questions about mothers’ views of the
program generally; their thoughts about program book-
lets, SMS messages and nurse calls; and behaviour
changes related to the program (see Additional file 3).
The interview guide was pilot tested with one program
participant, and minor refinements were made to word-
ing and sequence of the interview questions. This inter-
view was included in the analysis.
Interviews were co-facilitated by English-speaking staff

members, SM or MK, with bi-lingual staff member NT
or one of two professional Arabic interpreters from

Sydney Local Health District Interpreter Service. SM,
MK and NT are all experienced health promotion prac-
titioners with research training. Co-facilitators were
briefed about the study and the interview guide. The role
of the interpreter as co-facilitator is a recognised ap-
proach for engaging participants in cross-cultural re-
search [40]. The co-facilitating interpreter asked the
questions in Arabic or Chinese and provided a summary
for SM/MK in English, who then directed subsequent
questions. Interviews were audio-recorded with partici-
pant consent. Facilitators debriefed after each interview
and SM/MK wrote reflective notes. Interviews averaged
37min (range 20 to 60 min). The sections of the audio
recordings in English were transcribed and checked by
NT and professional transcribers.

b) Program delivery staff

For staff who were available and consented, interviews
were over the telephone or in-person at their workplace.
A semi-structured guide was used to ask open-ended
questions about their experience generally; their
thoughts about the program booklets, SMS messages
and nurse calls; and project implementation (see Add-
itional file 4). The guide was pilot tested once by SM
with a staff member who was familiar but not involved
with Healthy Beginnings (results excluded) and SM sub-
sequently refined the wording and sequence of the inter-
view questions.
Interviews were facilitated by SM in English. Staff were

known to SM only in the context of this project. SM is a
PhD candidate with public health experience and re-
search training. Interviews were audio-recorded with
participant consent. Notes were taken after all interviews
to document reflections and to inform subsequent inter-
views. Interviews averaged 54 min (range 25 to 90min).
Interviews were professionally transcribed, and SM
checked all transcripts for accuracy.

Outcome measures
The outcomes investigated in this cultural adaptation
feasibility study are outlined in Table 1 and described
below. These outcomes align with guidance for conduct-
ing non-randomised feasibility studies [41] as well as the
Stages of Cultural Adaptation model [28] used to guide
this cultural adaptation.

Reach and intervention dose delivered
Reach and dose delivered were assessed using adminis-
trative and survey data including participant enrolments,
demographics, nurse calls completed and retention at
the 6-month survey. The demographic variables included
age, parity, country of birth, years in Australia, marital
status, education, income and religion.
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Acceptability
We defined acceptability according to the Theoretical
Framework of Acceptability (TFA) [42], where accept-
ability is considered to be “the extent an intervention is
considered appropriate based on cognitive and emo-
tional responses”. Acceptability of the culturally adapted
Healthy Beginnings program was primarily explored
retrospectively through qualitative interviews with a sub-
set of participating mothers and program delivery staff.
Additionally, at the 6-month survey we asked mothers
about their overall satisfaction with the program to gain
a quantitative assessment from all participants and to as-
sist with prompting discussion in the interviews. We
used the eight-item Client Satisfaction Questionnaire
(CSQ-8) [43] (findings presented in Additional file 5)
and an open ended question inviting comments about
the program.

Data analysis
The quantitative and qualitative data were equally
weighted, linked between data collection points and
mixed at data interpretation stages. The goal of mixing
quantitative and qualitative methods was to enhance our
understanding and interpretation of the feasibility of the
culturally adapted program. We took a pragmatic para-
digmatic lens when analysing and interpreting the data,
emphasising social experience to prioritise actions [44].
Quantitative data was transferred from REDCap to

IBM SPSS Statistics [45]. Descriptive statistics were used
to report sociodemographic characteristics, nurse sup-
port calls completed, satisfaction scores and retention.
Chi-square tests were conducted to investigate the dif-
ferences in sociodemographic characteristics between
mothers who completed the baseline and 6-month
surveys.
Qualitative data were analysed using descriptive the-

matic analysis following the Framework Method [46].
SM analysed the interviews using the Theoretical Frame-
work of Acceptability (TFA) [42] constructs (described
in Table 3) as overarching categories and developed
codes based on the data. This use of deductive and

inductive coding, connecting TFA theory and the data,
is consistent with pragmatic lens of abductive reasoning
[47]. SM read and listened to all interviews, then coded
one interview from the Arabic mothers, Chinese
mothers, and staff to develop an initial coding frame-
work. Co-authors ST, YL, MK, NT, YL also independ-
ently coded these first three transcripts using the TFA
categories to generate ideas and develop the initial cod-
ing framework.
Transcripts were then imported into NVivo 12 for data

management. SM continued to code the data, starting
with the mothers' interviews, and refining the coding
framework until the final staff interview was coded. SM
then charted the data, from mothers and staff separately,
into matrices for each TFA construct, applying further
codes as required. For coding consistency, initial tran-
scripts were revisited for additional coding. SM made
notes to interpret the data, continually comparing find-
ings for the mothers based on number of children, nurse
calls completed and years in Australia. Our intention
with these comparisons was to explore any differences,
as we hypothesised experiences and opinions of the pro-
gram may have been more varied. SM then developed
themes within the TFA constructs to represent shared
meaning across participants. Co-author group meetings
were held throughout this process for generating ideas,
discussion and refining themes. The co-author group
agreed upon the final themes presented.

Results
Program participant recruitment and flow
Mothers’ participation in the study is presented in Fig. 2.
Of 176 eligible and consenting mothers, 163 enrolled
and completed the baseline survey (n = 94 Arabic- and
n = 69 Chinese-speaking mothers). Eight mothers with-
drew during the program. Most mothers (n = 127, 78%)
completed at least one nurse call, and one third (n = 59,
38%) completed at least three of the four calls. A small
group of mothers (n = 23 Arabic- and n = 5 Chinese-
speaking mothers) could not be reached for the first
nurse call after four attempts and were moved to a ‘no-

Table 1 Summary of feasibility outcome measures

Outcomes Research questions Data sources and measures

Reach Were the intended target populations recruited?
Were participants retained?

Administrative data: Number of mothers
who enrolled and completed the surveys
Baseline survey data (mothers):
Demographics of mothers

Intervention
dose delivered

To what extent did recruited participants engage in the intervention?
What was the quantity of the intervention received/completed?

Administrative data: Number of nurse
support calls completed

Acceptability To what extent was the program (delivery and content) perceived as acceptable
to participating mothers and program delivery staff?
How satisfied were mothers with their overall experience of the program?

Follow-up interview data (mothers and
program delivery staff)
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calls’ group. Of mothers who enrolled, 135 completed
the 6-month survey (at infant mean age 5.6 months,
range 4.3–7.9 months); a retention rate of 83%.

Demographic characteristics of program participants
Demographic characteristics of the mothers who com-
pleted the baseline and 6-month surveys are presented
in Table 2. Arabic-speaking mothers were born in 12
different countries (Iraq n = 30; Lebanon n = 29; Egypt
n = 7; Syria n = 6; Iran, Jordan, Sudan n = 2; Kuwait,
Libya, Saudi Arabia, Morocco n = 1). Chinese-speaking
mothers were born in four different countries or regions
(China n = 65; Taiwan n = 2; Hong Kong, Vietnam n =
1).
The demographic characteristics of the Arabic-

speaking mothers who completed the baseline (n = 94)
and the 6-month (n = 70) surveys showed significant dif-
ferences in their years in Australia (p = 0.036) and reli-
gion (p = 0.018). There were no significant differences in
demographic characteristics of the Chinese-speaking
mothers who completed baseline (n = 69) and 6-month
(n = 65) surveys.

Acceptability of the program
Characteristics of interview participants (mothers and
program delivery staff)
At program completion, interviews were conducted with
program participants (n = 22 Arabic- and n = 20

Chinese-speaking mothers) and with program delivery
staff (n = 10). Additional file 6 presents demographic
characteristics of mothers who agreed to be contacted,
and those who completed an interview. Three mothers
who consented to the interview did not agree to the
audio recording, and in these cases detailed notes were
taken.
Approximately half of the Arabic-speaking mothers

interviewed were newer arrivals (< 6 years in Australia)
(n = 12) and had completed either one nurse call (n =
10) or two or more calls (n = 12). Few were first-time
mothers (n = 4). Approximately half of the Chinese-
speaking mothers interviewed were newer arrivals (< 6
years in Australia) (n = 10) and first-time mothers (n =
10). Most had completed two or more calls (n = 19).
While we sought greater representation of Arabic-
speaking mothers who were first-time mothers and
Chinese-speaking mothers who completed fewer calls,
however not all mothers agreed to the interview nor
could be contacted, and our interview sample character-
istics were reflective of the total sample.
Program delivery staff who participated in interviews

were involved with the cultural adaptations, recruitment,
survey administration and/or nurse calls. Half were
CFHNs (n = 5), and half were project officers/assistants
(n = 5). Staff had an average of 5 years of experience in a
similar role (range 1–11 years). Most were fluent in lan-
guages other than English (Arabic n = 4 or Chinese n = 4).

Fig. 2 Flow diagram of program participants
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Table 2 Demographic characteristics of mothers participating in the program at baseline
Variables, n (%) Arabic-speaking mothers (n = 94) Chinese-speaking mothers (n = 69)

Mothers’ age

18–24 13 (14) 4 (6)

25–34 53 (56) 46 (67)

35–44 28 (30) 19 (28)

First-time mother

Yes 22 (23) 45 (65)

No 65 (69) 23 (33)

Years in Australia

< 6 years 36 (38) 31 (45)

≥ 6 years 45 (48) 37 (54)

Annual household income

< $ 80,000 AUD 12 (13) 22 (32)

≥ $ 80,000 AUD 4 (4) 32 (46)

Do not know/prefer not to answer 78 (83) 15 (22)

Employment status

Employed (full or part-time/casual) 7 (7) 33 (48)

Unemployed, home duties, other 87 (93) 36 (52)

Education level

Up to secondary school 51 (54) 7 (10)

Technical college/diploma 20 (21) 9 (13)

University degree or higher 23 (24) 53 (77)

Religion

No religion 0 (0) 58 (84)

Buddhism 0 (0) 6 (9)

Christianity 18 (19) 5 (7)

Islam 58 (62) 0 (0)

Mandaeism 16 (17) 0 (0)

Note: Values do not always equal 100% due to missing values
*p < 0.05; Analysis by Chi-square test; AUD Australian Dollars

Table 3 Theoretical Framework of Acceptability (TFA) constructs and thematic analysis findings from follow-up interviews with
mothers (n = 42) and program delivery staff (n = 10)

TFA construct and definition Themes derived

Ethicality: The extent to which the intervention fits with an individual’s value
system

• Value of language and cultural understanding
• Written booklets as a tool for involving family and friends
• Healthy Beginnings as a trustworthy program

Affective attitude: How an individual feels about the intervention • Mothers generally liked the combination of delivery modes
• Mothers appreciated the time and emotional support from bi-
cultural nurses

• Age-appropriate information helped mothers with what to
expect

Perceived effectiveness: The extent to which the intervention is perceived to
have achieved its intended purpose

• The bicultural nurse gave specialised advice and helped mothers
with problem solving

• The program SMS and booklets for increasing knowledge and
reminders

• Perceptions that the program was especially useful for first-time
mothers and new migrants

Burden: The effort needed to participate • Logistical issues increased mothers’ efforts needed to participate
• The phone-based service was seen as convenient
• Mothers are busy and did not always have time

Intervention coherence: The extent to which the intervention is understood • Uncertainties about the program impacted involvement
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Thematic analysis findings
Using the Theoretical Framework of Acceptability (TFA)
constructs, we developed themes based on the data to
represent shared meaning (Table 3). Generally, mothers
and program delivery staff who were interviewed felt
that the culturally adapted Healthy Beginnings program
was unique and valuable. Almost all mothers said they
would recommend the program to others. The thematic
analysis findings are described below. Quotes from
mothers are presented with their language group,
whether they were first-time mothers or had more than
one child (first-time/multiparous), and their years living
in Australia. Quotes from staff are presented with their
role and language(s) spoken. All quotes include an inter-
view identification (ID) number.
The TFA has seven constructs and after inductively

coding the data using these constructs as overarching
categories, we found that five were represented with our
data (see Table 3). The two TFA constructs that were
not strongly represented were: ‘Opportunity costs: the
extent to which benefits, profits, or values must be given
up to engage in the intervention’ and ‘Self-efficacy: the
participant’s confidence that they can perform the be-
haviour(s) required to participate in the intervention.’
Mothers consented to participate in this feasibility study,
so this does give an indication of their confidence to
participate (i.e., confidence to receive booklets, SMS
messages and nurse calls), and factors that may influence
this (such as understanding the program and being able
to schedule with the nurse) are described within the
other presented constructs. Self-efficacy to undertake
target behaviours of the program clustered with the TFA
construct ‘perceived effectiveness’.

Construct 1: Ethicality
Value of language and cultural understanding
Mothers commonly identified ease and preference for
using their first language, regardless of how many years
they had lived in Australia and their English language
proficiency: “It is wonderful to talk to someone using your
own language. English is still ok, but it is a second lan-
guage and not as good as mother language. […] I feel I
can ask more questions that I want, compared with other
nurses in English” (ID8; Chinese; multiparous; 11 years).
Some mothers explicitly spoke of the importance of cul-
tural congruence with the nurse: “It was easier and flow-
ing because also we’d talk about culture or traditions,
[…] so we were able to discuss any topic possible in re-
gard to health and culture” (ID18; Arabic; multiparous;
11 years). Staff endorsed the value of the program,
emphasising the importance of cultural support offered
to mothers: “Because I understand her. Because with
more understanding you actually give more empathy”
(ID1; CHFN; Mandarin, English).

Program booklets as a tool for involving family and friends
Mothers described the program booklets as useful for
sharing the program information and discussing new ideas
with fathers, family members and friends: “The booklet for
me is the evidence for me to show that this is correct. I find
it helpful” (ID7; Chinese; first-time; 1 year). Some mothers,
particularly those who had been in Australia for longer,
talked confidently of using the booklets as a tool for advo-
cating for new behaviours with family members: “When I
gave my mother the booklets to read, she got convinced
and said this is your era and we are from a different era
[laughs]. So now she understands why you feed the way
you do” (ID9; Arabic; first-time; 9 years). This was espe-
cially relevant when family members had differing views,
for example, introducing solids around 6-months and
tummy-time practices: “So mainly my in-laws and my
mother, they don’t support the tummy-time ideas. They
find [that] the baby’s too small, you shouldn’t do that”
(ID18; Chinese; multiparous; 5 years). Staff interview data
did not represent this theme.

Healthy Beginnings as a trustworthy program
Mothers regarded the culturally adapted Healthy Begin-
nings program as trustworthy and credible, being devel-
oped and delivered by the government health service and
health professionals: “Because I knew nothing and these
people who wrote the information, they have the experi-
ence” (ID102; Arabic; first-time; 0.5 years). Additionally,
some mothers referenced the value of evidence-based in-
formation: “During my pregnancy, I have seen in Australia
a lot of research on how to raise a baby […] the research
can be trusted. Like in China, it is just like old experience,
I think” (ID19; Chinese; first-time; 9 years). Staff interviews
supported this view: “They believe that health departments
provide the correct, most updated information” (CFHN;
Mandarin, Cantonese, English); especially the perceived
acceptability of the program being delivered by a nurse: “A
nurse is a very acceptable profession by many cultures”
(CFHN; English). Staff also found that trustworthiness was
important for recruitment: “I would introduce myself and
show my New South Wales Health ID just to trust me”
(Project assistant; Arabic, English).

Construct 2: Affective attitude
Mothers generally liked the combination of delivery modes
(SMS, booklets, nurse calls)
Many mothers described the suite of offerings from
Healthy Beginnings as suiting their needs and they liked
that the content was consistent across the nurse calls,
booklets, and SMS messages: “At first, every bit of infor-
mation is helpful, from the three different types of sup-
port. Because the book is comprehensive, a bit of the
tailor-made answers from the nurses, even the SMS is simi-
lar to the apps, you get some other extra bits” (ID16;
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Chinese; first-time; 2.5 years). For mothers who received
calls, this was overwhelmingly the preferred element of
the program: “It was very useful. I preferred to have the
telephone calls, because I am able to ask questions”
(ID19; Arabic; first-time; 5 years). Many mothers and
staff appreciated the paper-based resources, but there
were several suggestions to add a website or app so that
mothers could easily search for relevant program infor-
mation online. Few suggested other modes such as social
media groups (e.g., WeChat or Facebook) or face-to-face
groups, however opinions differed about the uptake of
these formats.

Mothers appreciated the time and emotional support from
bi-cultural nurses
Many mothers expressed appreciation that the nurse gave
time and patience to address their specific questions, and
all mothers valued having the calls available in their lan-
guage. The bi-cultural CFHN was important for providing
emotional support for mothers: “She spoke to me a few
times, I was very moved. The nurse initiated the call and
picked up in my voice; she noticed that I must be tired. I
was the only one looking after the baby. [The nurse] asked
whether there’s any issues and initiated help” (ID10; Chin-
ese; multiparous; 5 years). This was especially relevant when
family supports were not present: “In my case, I don’t have
any relatives around me and very limited friends. So, yeah,
it was nice to have that call from [Healthy Beginnings nurse]
that time” (ID11; Arabic; multiparous; 10 years).
Compared to experiences with the doctor or nurses at

Community Health Centres, the bi-cultural CFHN dis-
cussed maternal as well as infant health and could give
more time to building rapport and addressing mothers’
concerns: “I find that [the nurse’s] help is very good, be-
cause it is helpful to talk with someone, and for her to give
me a call and spend quite good time with me. This conver-
sation gave me some comfort” (ID20; Chinese; first-time;
15 years). The CFHNs commented that they felt their calls
were especially helpful for first-time mothers with many
questions, and earlier in the program when mothers were
more in-need and motivated. They also felt that more
nurse availability could increase their support: “I think
maybe because I’m speaking their language, it’s the first,
sort of people they want to talk to. So, I would actually, I
know it’s probably a luxury, but recommend to have a full-
time nurse and be able to do these things full-time. That
would be wonderful. That will be providing more service
for them” (CFHN; Chinese, English).

Age-appropriate health information helped mothers with
what to expect
Generally, mothers felt the timing of information was
appropriate to their baby’s development: “I learned
about the baby’s stages of their growth and development

each month, and what sort of skills they acquire, how to
deal with them, and how to feed them” (ID21; Arabic;
multiparous; 0.5 years). Anticipatory information seemed
to reduce stress for some mothers, irrespective of having
previous children or number of years in Australia: “The
information is helpful to prepare with what to expect.
When things happen, I wasn’t as concerned and not so
anxious” (ID9; Chinese; multiparous; 6 years). Staff sup-
ported this view: “The information is quite age appropri-
ate, that’s what I feel. Like, this is basically what we need
to transfer to the parent in that specific period” (CFHN;
Chinese, English).

Construct 3: Perceived effectiveness
The bicultural nurse gave specialised advice and helped
mothers with problem solving
Most mothers who completed nurse calls talked posi-
tively about their experiences with the bi-cultural CFHN
– describing the nurse as helpful, providing new infor-
mation and strategies to help overcome problems. The
most common examples were related to breastfeeding
challenges such as milk supply, latching, damaged nip-
ples and expressing milk. Other examples included man-
aging shared care with family, strategies for settling and
resolving problems with tummy-time positions. One
mother described her experience with breastfeeding dif-
ficulties: “I tried the way they teach me, and my milk in-
creased a lot. Still, I had to use formula as well as
breastfeeding the baby. But my milk eventually increased
a lot more compared to the beginning. I’m really happy
about it. I didn’t breastfeed my first baby but this time, I
had help from booklets and phone call. I have built up a
lot more milk compared to last time with my daughter”
(ID8; Chinese; multiparous; 11 years).
Some mothers who received none or one nurse call

felt less supported. One mother, who only received the
antenatal call, described an extreme case where she was
not able to find help: “My baby was about five weeks
and she stopped feeding completely. She just turned off,
you know. She didn’t want to take the breast at all […] I
didn’t know what was happening, and I didn’t know
where to go to” (ID3; Arabic; multiparous; 17 years). This
ties in with a reflection of one of the bi-cultural CFHNs
about needing to consider additional supports, such as
online resources, for mothers to also seek their own an-
swers too: “Rather than relying on the nurse or relying on
the booklet, we also want them to be proactive to be able
to look for the information driven by their needs […] I
think that’s the skill as a healthcare professional we
should promote” (CHFN; Mandarin, English). This links
with suggestions to include program advice online (see
Construct 2).
Almost all mothers visited their family doctor, who

was often bi-cultural, for medical advice, immunisations
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and physical checks. Arabic- and Chinese-speaking
mothers referred to the importance of the doctor’s role,
particularly for urgent assistance: “For more immediate
medical issues or problem then the first thing I think of is
to go to the doctor” (ID17; Chinese; multiparous; 11
years). Yet, when making a direct comparison with the
bi-cultural CFHN, mothers often referred to them as
having more time, specialised advice and support: “the
family doctor will give me medicine, but [the Healthy Be-
ginnings nurse] was different. She made me feel mentally
comfortable” (ID14; Arabic; multiparous; 3 years). Few
mothers attended Community Health Centres (CHC),
but those that did said that the CHC face-to-face visits
were useful for demonstrations and growth measure-
ments, but that the consultations were more generalised
and time-limited. Mothers who did not attend their
CHC talked about barriers such as being busy, not
knowing the location, uncertainty of nurses’ language,
and difficulties using medical terms: “With the nurse
outside [at CHCs], although you speak English, can have
simple English conservation, sometimes the medical terms
are not easy, you also have to go through a lot of travel-
ling time, and pre-book an appointment” (ID11; Chinese;
first-time; 2 years). Compared to the doctor and the
CHC service, mothers highlighted that the bi-cultural
CFHN nurses offered convenience over the phone (re-
lates to Construct 4) and specialised parenting advice. In
terms of advice and problem solving, the bi-cultural
CFHNs made reference to doctors’ advice and were par-
ticularly concerned about mixed messages: “A good por-
tion of the mums have said their GP [general
practitioner/ family doctor] has said to start solids now
at 4 months” (CFHN; Arabic, English). For staff, this
emphasised the need for mothers to receive the nurse
calls and consistent messaging, acknowledging many
mothers faced challenges accessing the CHC-based uni-
versal services.

SMS messages and booklets were useful for enhancing
knowledge
Most mothers reported usefulness of the program SMS
messages and booklets: “[the booklets] were all useful
and they all contained useful information” (ID22; Arabic;
multiparous; 8 years). Staff all endorsed the general use-
fulness and content of the booklets. One staff member
reflected on her own experience: “Like for me, each time
I look at these booklets, I said ‘wow, that’s really perfect’
because I would get pregnant here if this was the kind of
service” – and went on to say that the booklets could be
enhanced: “Sometimes women ask for information which
is not in the booklet […] if you include more information
it will be more excellent” (Project assistant; Arabic, Eng-
lish). The suggested additional content included formula

feeding, allergies and infant feeding during Ramadan (a
month of fasting that is practised in Islam).
Most consistently, mothers highlighted the most useful

content related to breastfeeding, baby cues, responsive
feeding, tummy-time, sleep and settling. Arabic-speaking
mothers more commonly also highlighted the value of
learning about communicating with baby, related to re-
sponsive practices: “This is the first time I find this infor-
mation […] the main thing was the sleeping time for the
baby and how to understand signs when the baby needs
something” (ID18; Arabic; multiparous; 11 years). Many
mothers, especially first-time mothers, wanted more de-
tailed information about introducing solids, including
recipes. Several mothers, with a range of years living in
Australia, talked about learning the importance of timing
for introducing solids, however, there was still some
confusion. Starting solids around 6months was often
different to what they had heard from their doctor or
friends and family (which was usually earlier, at 4–5
months) (relates to the previous theme).
Mothers found that generally the SMS messages were

a useful reminder and prompt alongside the nurse calls
and booklets. “I like the SMS, I find that it’s helpful, be-
cause it sort of serves as a reminder, reminding of what is
happening, what to do, because it usually matches the
age of development, so I know what to do with the baby’s
age” (ID3; Chinese; first-time; 4 years). However, some
mothers, with multiple children particularly, felt that the
SMS messages were too simple and brief: “There wasn’t
much information in the SMS, like for example, ‘breast
feeding is good for the baby’” (ID13; Arabic; multiparous;
7 years).

Perceptions of the program being especially useful for first-
time mothers and new migrants
Some mothers spoke of the Healthy Beginnings program
being especially important for first-time mothers who
are new to motherhood: “For me it more served as a re-
minder, maybe for the first-time mothers it would be
more useful” (ID2; Chinese; multiparous; 5 years). Staff
also perceived that the service was particularly relevant
for first-time mothers: “I find that the first-time mothers
tend to be more motivated. And they need the service
more than others and they would follow advice through”
(CFHN; Arabic, English). Yet, mothers with multiple
children also commented on how they found the pro-
gram useful and many gave examples of increased know-
ledge and behaviour changes particularly for introducing
solids, settling techniques and tummy-time practices: “So
this is the first time I find this information, useful infor-
mation, in regard to caring for the baby - the main thing
was the sleeping time for the baby and how to under-
stand signs when the baby needs something” (ID18;
Arabic; multiparous; 11 years). These mothers were also
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able to make comparisons with their previous experi-
ences; several mothers talked about noticing increased
strength of their baby (participating in the program) as a
result of tummy-time practices: “Tummy-time is really
useful for my second baby; he is very strong compared to
my daughter” (ID8; Chinese; multiparous; 11 years).
A few mothers in both language groups, particularly

those living in Australia for a longer period, said the
program may be more useful to mothers more newly-
arrived in Australia who experience language barriers
and limited social support: “The new mum who is new in
this country and doesn’t have any relatives or who really,
really struggle” (ID11; Arabic; multiparous; 10 years).
Many staff also expressed this opinion: “Some of them
were just married and this is their first child, and they
don’t have enough experience. They just came to
Australia. When you are on your own without family,
without parents, so you start to worry, how will I get this
information […] So when they find this information, they
felt comfortable” (Project assistant; Arabic, English).

Construct 4: Burden
Logistical issues limited mothers’ participation
Some mothers who received fewer nurse calls commen-
ted on not being able to talk to the nurse for reasons
such as nurse availability (1 day per week), call schedul-
ing, and uncertainty of contact numbers. Mothers of-
fered suggestions related to bi-cultural CFHN
availability: “If there are more available times or oppor-
tunities that I can talk that will be much better, because
I like to talk with [the nurse], and I think she only works
on Thursdays” (ID19; Chinese; first-time; 9 years). Sug-
gestions were also offered related to scheduling: “[the
program] could be improved a little bit better if they tell
the times the nurse would be available. I’m not sure what
time I need to contact her” (ID11; Arabic; multiparous;
10 years). One mother was not satisfied with the re-
sponse time from the nurses: “I understand that I can
organise the nurse to call, but for me, I think that waiting
for one to two days is a bit too long” (ID193; Chinese;
multiparous; 5 years). Mothers who received all four
nurse calls did not comment on any logistical issues or
burdens to participation. Program delivery staff sug-
gested more staff time for the nurse calls: “I know that
the telephone support calls became less frequent, I think
that was only because it was an issue of staff. I think that
the participants really benefited from the telephone sup-
port calls, they really enjoyed them, I think it was the
standout” (Project assistant; Arabic, English).

The phone-based service was seen as convenient
Most mothers described the phone-based support as
convenient for them. They mentioned there being no
need to pre-book, wait in a waiting room nor arrange

transport. Some mothers made comparisons with visit-
ing a clinic: “I have two babies and I’ve not had the time
to go the doctor or a nurse to ask about questions but
through the booklets I’ve learned about the development
stages of the baby because I used to receive them every
month, like as the baby was growing.” (ID4; Arabic; mul-
tiparous; 1.5 years). One mother commented that the
phone-based service made her more comfortable: “Be-
cause I can ask any questions, and I can book a time
with her more suited to my time. I don’t have to go to a
particular clinic […] I can still ask questions; I am more
relaxed and more comfortable” (ID8; Chinese; multipar-
ous; 11 years). Program delivery staff also spoke of the
convenience of the nurse calls and having more time to
talk with mothers: “Usually in a Centre you’d be asses-
sing the mother and the baby, like you’d be talking to the
mum, but you’d be weighing and measuring the baby
and stuff like that as well. Whereas on the phone you
can concentrate on what you’re doing” (CFHN; English).

Mothers are busy and do not always have time
Some mothers did not find it easy to participate in the
program because they felt time-poor and busy with their
new baby irrespective of how many children they had:
“After birth, for 1-2 months, I was very busy, I did not
have time to follow [the advice]. I haven’t got time; every-
thing was a mess” (ID12; Chinese; first-time; 1.5 years).
Mothers made comments about time for support gener-
ally too: “I know there is a local clinic that I can go to,
but because of how busy we are as mums …we don’t have
time to take the baby and go to the clinic whenever we
have a question” (ID3; Arabic; multiparous; 17 years).
Staff also noted this: “mothers when they have new ba-
bies, they don’t have time to talk […] the majority, they
put their family life first.” (Project assistant; Arabic, Eng-
lish). The support calls are primarily for establishing
health behaviours as opposed to resolving urgent prob-
lems, and one of the nurses reflected on this: “I feel that
adult learning is more sort of purposeful orientated, so
we don’t just learn anything we learn something that we
want to learn. So, as a parent, when they have a baby
they say, ‘oh, my gosh, I don’t know, what should I do’,
that’s actually the time that they search for the informa-
tion” (CFHN; Mandarin, English). This relates not only
to time for the program involvement, but motivations
and relevance of the program to mothers’ needs at that
time.

Construct 5: Intervention coherence
Uncertainties about the program impacted involvement
There were times where mothers, particularly those who
completed fewer nurse calls, were not sure about how
the program worked and so engaged less in the program.
For example, some mothers were not sure whether the
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program offered a helpline for immediate support. One
Arabic-speaking mum who did not complete any nurse
calls was expecting more support: “When I signed up, I
expected more involvement and face-to-face involvement”
(ID3; Arabic; multiparous; 17 years). Other comments
included uncertainty about whether the SMS messages
were two-way and whether the messages were auto-
mated: “I thought the SMS message was just artificial, no
human behind an automated message” (ID13; Chinese;
first-time; 6.5 years). A staff member reported this also:
“Sometimes I talk to the mothers, and then they didn’t
know that they can actually send SMS to ask to speak to
the nurse” (Project officer; Mandarin, Cantonese, Eng-
lish). One mother, who did not receive calls, did not en-
gage with the program fully she was not sure about the
nurse’s language: “I wasn’t sure whether the nurse can
speak Chinese” (ID18; Chinese, multiparous; 5 years).
The staff also found that some mothers were not sure of
how the program worked and suggested more informa-
tion be given at recruitment and throughout the
program.

Discussion
Key findings
Our mixed methods findings demonstrate feasibility of the
culturally adapted Healthy Beginnings program delivered
by telephone, promoting early life nutrition and active play
behaviours, and strong acceptability among participating
Arabic- and Chinese-speaking mothers. Our study out-
comes were favourable, affirming the preceding systematic
cultural adaptation stages we undertook to modify the
program for cultural relevance [29]. This study provides
valuable learning for refining the culturally adapted pro-
gram and preparing for a future trial. This study also of-
fers insights for early life behavioural interventions among
culturally and linguistically diverse migrant mothers.
Our retention rate (83%) is comparable to the main-

stream Healthy Beginnings CHAT trial at 6-months
among mothers who spoke a language other than English
at home (79%) [26]. Our retention rate is favourable when
compared to other international culturally adapted early
obesity prevention interventions [48, 49]. Mothers com-
pleted more of the earlier nurse calls (antenatal and 1
month) compared to the later ones (3 and 5months),
which also aligns with findings in the mainstream Healthy
Beginnings CHAT trial [26]. Compared with our results,
other culturally adapted early life obesity prevention pro-
grams show similar [49] and less favourable intervention
engagement [48], however comparisons are challenging as
there are few similar programs.

Factors that enhanced feasibility outcomes
From our mixed methods findings, several key factors
contributed to the feasibility of the culturally adapted

Healthy Beginnings program among participating
Arabic- and Chinese-speaking mothers.

Uniqueness of the program – culturally relevant, specialised
support
Generally, mothers valued the program, particularly that
it was linguistically matched with culturally adapted
written resources and with personalised support from
bi-cultural CFHNs. Our formative research supported
the importance of culturally sensitive care for mothers
[30]. Other early childhood obesity prevention interven-
tions highlight the importance of culturally relevant care
[50, 51] and parents’ expressed need for specialised in-
fant feeding and active play advice [52]. Universal child
and family health services in Australia do include nutri-
tion and active play, however there are many important
topics to cover (e.g., physical assessments, safety), and
CFHNs report time constraints and staff shortages as
barriers to delivering comprehensive services [35]. Con-
sistent with our findings, mothers have reported doctors
consultations to sometimes be rushed and lacking spe-
cialist infant advice [53]. Differences in language and
cultural background of health professionals and recipi-
ents is also an important consideration for engagement
[8, 54]. Many mothers in this study felt they were given
time for the interaction and were emotionally supported
by the bi-cultural CFHNs.

Accessibility of the telephone support
For many participating mothers, the regular telephone
support from bicultural CFHNs was valued and conveni-
ent. In the mainstream Healthy Beginnings program
(CHAT), the nurse calls were also appreciated [55] and
associated with the strongest behavioural outcomes [25].
Almost all mothers in this study, and in our formative
study [30], irregularly accessed universal child and family
health services. Mothers from diverse cultural back-
grounds can experience barriers to accessing universal
child and family health services, such as transportation,
language, costs and uncertainty with making appoint-
ments [56]. The culturally adapted Healthy Beginnings
program overcame many of these issues. Continuity of
care and outreach services are known avenues for sup-
porting migrant mothers to access child and family
health services [56, 57]. Health provider interactions are
important for trust and ongoing engagement with cul-
turally diverse clients [58].

Participant sociodemographic characteristics
There were demographic differences among mothers
who participated in this study, which may partially ex-
plain some variation in feasibility outcomes. This also re-
lates to intersectionality theory and the need to consider
multiple dimensions of identity in health promotion
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interventions [59]. Our qualitative acceptability findings
highlighted that mothers and staff perceived the pro-
gram to be more useful for first-time mothers compared
to mothers with multiple children, and the quantitative
satisfaction data supported this. The need for informa-
tion as a first-time parent has been identified as an en-
abler to engagement in a similar early obesity prevention
program [52]. Other studies indicate that birth order
(the order in which a child is born in a family) may in-
fluence breastfeeding practices, investment in infant
health [60] and early parenting intervention effectiveness
[61].
Our findings also indicate greater engagement and re-

tention among mothers who had more recently arrived
in Australia. Newer migrants are in the early stages of
adapting to a new country and culture [62], therefore
may be in greater need of culturally appropriate support
[5, 63]. This aligns with our formative qualitative re-
search findings [30] and other meta-syntheses [14, 15]
describing the challenge of merging traditional feeding
practices with the dominant culture after migration.
Newer migrants’ access to health services may be im-
pacted by unfamiliarity with the healthcare system and
other factors such as income, family situation, reasons
for migration, pre-migration experiences and social cap-
ital [64].

Implementation factors
The follow-up interviews revealed that mothers who
expressed uncertainties about the program were gener-
ally less satisfied with their experiences. Staff interviews
endorsed the need to enhance the description of pro-
gram involvement at recruitment. This aligns with re-
cruitment experiences for other culturally adapted early
life interventions [49]. Providing a concise written sum-
mary of the commitment and offering information ses-
sions through established groups and trusted
community organisations have been successful in previ-
ous studies [65, 66]. The constraints of project budget
and staffing also impacted program delivery staff (bi-cul-
tural CFHNs) availability, which in turn impacted en-
gagement in nurse calls and also acceptability of the
program.

The cultural adaptation process and next stages
The Stages of Cultural Adaptation (Fig. 1) was used to
guide the process of culturally adapting the Healthy Be-
ginnings program delivered by telephone. Using an
established cultural adaptation model resulted in a
highly relevant and acceptable program, with detailed
reporting to assist others with this methodology. The
promising outcomes of this feasibility study (represent-
ing Stage 4, Fig. 1) indicate that the cultural adaptations
undertaken in Stages 1–3 [29] enhanced the program’s

cultural relevance among the new target populations:
Arabic- and Chinese-speaking migrant mothers. These
feasibility findings inform Stages 5 and 6: refinements to
enhance program adaptations, and a trial to investigate
effectiveness.
Table 4 outlines opportunities to refine the program,

including increasing bi-cultural CFHN availability, clari-
fying participant involvement at the time of recruitment,
and specific content adjustments. Factors that require
further consideration and resources include how to en-
gage participants’ family members and development of a
culturally relevant and in language website or app to
present program content.
Based on our results, a trial to assess the effectiveness

and cost-effectiveness of the culturally adapted Healthy
Beginnings program is warranted (relates to Stage 6,
Fig. 1). The design of this proposed trial would ideally
allow for direct comparison between a control group,
the mainstream and the culturally adapted Healthy Be-
ginnings to assess the program’s impact on key modifi-
able feeding and play behaviours and child weight. A
larger sample size would also allow us to investigate as-
sociations with a range of individual characteristics. Es-
tablishing a-priori progression criteria for this proposed
trial will be important to determine implementing a lar-
ger trial or scale-up [67].

Implications for policy and practice
The culturally adapted Healthy Beginnings program has
potential to be embedded into universal child and family
health services for supporting the wellbeing of mothers
and their infants. The program uses strategies for en-
gaging culturally and linguistically diverse families that
align with those suggested in Australia’s national frame-
work for universal child and family health services [68]
(such as tailored services, proactive outreach and
culturally-specific programs), however in practice these
are inconsistently operationalised. Sustained investment
in appropriate resources (including staff, time and fund-
ing) and building the capacity of services and staff to
support culturally and linguistically diverse families are
required to action such strategies and improve health
outcomes among migrant families. From our findings,
we also suggest pragmatic strategies such as enhancing
continuity of care and connecting with bi-cultural doc-
tors and local migrant organisations to increase cultur-
ally and linguistically diverse migrant mothers’ access to
child and family health services.

Study strengths and limitations
To our knowledge, this is the first Australian cultural
adaptation of an intervention for early childhood obesity
prevention. Engaging with bi-cultural and bi-lingual
workforce is a critical strength of this study and the
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project. The individualised support for mothers from bi-
cultural and bilingual expert nurses offers potential for
improved health service uptake as well as improved target
behaviours. We recruited a large sample for this feasibility
study and had a high retention rate, indicating positive up-
take from participants and greater representation from the
target groups. Our qualitative interviews and acceptability
analysis were a strength of this study, particularly as ac-
ceptability is a significant enabler for child and family
health service access among linguistically diverse migrants
[8] and participants’ experiences in early childhood obesity
prevention studies are infrequently reported [69]. The
qualitative follow-up interviews conducted allowed us to
explore mothers’ program experiences in detail. The The-
oretical Framework of Acceptability [42] was a useful tool
to guide a structured investigation and identify specific is-
sues within acceptability constructs.
This was a feasibility study with resource constraints

and therefore we were limited with how much implemen-
tation data we could collect. It would have been valuable
to also capture the duration of nurse calls, nurse adher-
ence to the call scripts and the number of ad-hoc partici-
pant interactions with nurses. While efforts were made to
reach a range of mothers for the follow-up interviews, we
mostly interviewed mothers who completed more nurse
calls and who may therefore have had more positive expe-
riences with the program. Follow-up interviews with
mothers were conducted in two languages (with a project
team member in English and a co-facilitator interpreter)
with only the English dialogue transcribed due to funding
constraints. This may have limited the depth of the inter-
view and analysis. To minimise participant burden, sur-
veys were short, and we did not ask mothers about

additional characteristics (such as their self-rated English
language proficiency or whether this was their first birth
in Australia), which could have provided further insights
about program engagement.

Conclusion
The culturally adapted Healthy Beginnings program [29]
for promoting early life nutrition and active play behav-
iours was feasible to deliver and acceptable among par-
ticipating Arabic- and Chinese-speaking migrant
mothers in Australia. Our results highlight the import-
ance of culturally adapted and in-language resources,
individualised bi-cultural nurse support and telephone-
based service delivery for supporting culturally and lin-
guistically diverse migrant families with optimal infant
feeding and active play during the pre- and post-natal
period. Study findings will inform future refinements to
enhance reach and delivery of the culturally adapted
program, and also offer a strong foundation for a future
trial to assess program effectiveness and scalability.
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Table 4 Proposed refinements to the culturally adapted Healthy Beginnings program

Key area Proposed refinements

Set-up and
preparation

• Ensure adequate time and resources for set-up (e.g. administrative systems)
• Finalise operational procedures and provide training to all staff
• Ensure bicultural and bilingual staff from target communities are part of the project team

Recruitment ▪ Enhance strategies to describe the study at time of recruitment (e.g. a short video, a handout summarising the plain
language statement, a media story to promote benefits of participating)
▪ Convey the key purpose of the program to potential participants (e.g. health department offering free parenting support by a
nurse in your language)

Program delivery • Ensure adequate bi-cultural nursing staff availability
• Plan for longer nurse call consultation time, particularly for mothers with complex situations
• Consider ways to increase flexibility of call scripts and call script data entry
• Create a resource list for nurses to use during calls, including videos/materials for visuals as needed
• Consider ways to increase involvement of participant’s family in the program
• Continue to send program resources to participants by mail, but also send by email. Consider other online formats for
program delivery.

• Actively link with and refer to community services – e.g., general practitioners, health care services, playgroups and cultural
community organisations

Program content • Strengthen messaging regarding introducing solids at around 6 months of age in the program booklets
• Include additional information about baby development, food textures and recipes, baby sleep, tired signs, and best-practice
formula feeding

• Include information about mothers’ diet and infant feeding during cultural events
• Enhance sections about mothers’ mental health, support, and self-care practices
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program (28–36 weeks gestation) and after the program (infant age 6-
months). The surveys were professionally translated and reviewed, then
trained bi-cultural research staff administered the surveys in language
over the phone with mothers.

Additional file 3. Interview guide for follow-up with participating
mothers. English version of the interview guide with mothers who had
participated in the program. Interviews were conducted in language and
English. Interviews were co-facilitated by English-speaking staff members
and with a bi-lingual staff member or one of two professional
interpreters.

Additional file 4. Brief survey and interview guide for follow-up with
staff. Brief survey and interview guide with staff who implemented the
program. Interviews were conducted in English.

Additional file 5. Mothers’ satisfaction scores. Participant satisfaction
with overall program experience using the Client Satisfaction
Questionnaire (CSQ-8) measured at the 6-month survey. Bivariate analyses
to assess association between potential explanatory factors and the satis-
faction score.

Additional file 6. Demographic characteristics of mothers involved in
interviews. Demographic characteristics of mothers who agreed to be
contacted for an interview at program completion, and those who
competed a follow-up interview.
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