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Abstract 

Background: Obesity is an increasing health concern in Australia among adult and child populations alike and is 
often associated with other serious comorbidities. While the rise in the prevalence of childhood obesity has plateaued 
in high-income countries, it continues to increase among children from disadvantaged and culturally diverse back-
grounds. The family environment of disadvantaged populations may increase the risk of childhood obesity through 
unhealthy eating and lifestyle practices. The Strong Families Trial aims to assess the effectiveness of a mixed behav-
ioural and lifestyle intervention for parents and carers of at-risk populations, i.e. families from culturally diverse and 
disadvantaged backgrounds, in preventing unhealthy weight gain among children aged 5 to 11 years.

Methods: Eight hundred families from low socio-economic areas in Greater Western Sydney, NSW, and Melbourne, 
VIC, will be recruited and randomised into a lifestyle intervention or control group. The intervention comprises 
90-minute weekly sessions for 6 weeks (plus two-booster sessions) of an integrated, evidence-based, parenting and 
lifestyle program that accounts for the influences of family functioning. Primary (anthropometric data) and secondary 
(family functioning, feeding related parenting, physical activity, consumption of healthy foods, health literacy, family 
and household costs) outcome measures will be assessed at baseline, immediately following the intervention, and 12 
months post-intervention.

Discussion: This study will elucidate methods for engaging socially disadvantaged and culturally diverse groups in 
parenting programs concerned with child weight status.

Trial Registration: This study is registered with the Australian New Zealand Clinical Trials Registry (ACTRN 12619 
00101 9190). Registered 16 July 2019. 
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Background
Childhood obesity is a serious public health problem 
that tracks from early childhood into adulthood [1, 
2]. While the prevalence of childhood obesity has pla-
teaued in most high-income countries, [3] it continues 
to increase among children from disadvantaged and cul-
turally diverse backgrounds [4–6]. Little attention has 
been given to trialling interventions to reduce unhealthy 
weight gain among children from disadvantaged and cul-
turally diverse backgrounds, [7, 8] despite data suggesting 
that even small reductions in body mass index (BMI) are 
associated with improvements to cardiovascular risk fac-
tors in children [9]. This is a significant issue, since chil-
dren living in areas with the lowest socio-economic status 
(SES) are at higher risk of being affected by overweight or 
obesity than those living in higher SES areas [10–12]. A 
systematic review of 45 studies found that social disad-
vantage was associated with increased odds of childhood 
obesity. Specifically, there was an identified inverse asso-
ciation between adiposity in children and SES in 19 stud-
ies (42%) [13]. Moreover, the magnitude of associations 
between SES and adiposity were further analysed in 24 
studies, in which 21 of those found a significant inverse 
SES-adiposity association [13]. The odds ratio for adipos-
ity in lowest SES children, when compared to highest SES 
children, ranged from 1.3-6.7, with a median odds ratio 
of 2.04 [13].

It has been postulated that the family environment 
of disadvantaged populations is one of several behav-
ioural factors that increase the risk of obesity through 
unhealthy eating and lifestyle practices [14–17]. The 
impact on weight status of physical inactivity and corre-
sponding high levels of sedentary behaviour, high energy 
density diet and other poor dietary and lifestyle choices 
are well documented, [18–20] and these factors are a par-
ticularly impacted by the family environment [14, 15]. 
Disadvantaged households are more likely to experience 
conflict, communication difficulties and disengagement, 
which collectively may affect children’s health includ-
ing body weight [14]. Therefore, health behaviours are 
learned within, and shaped by, the family environment. 
For example, previous studies have shown that fam-
ily functioning is independently associated with obesity 
among parents and their offspring, with the prevalence of 
poor family functioning increasing from 22% to 29% and 
as high as 39% as the number of obesity risk behaviours 
increases from 0 to 1 and then 2 or more, respectively 
[14, 15]. Family social disadvantage affects children’s 
weight by restricting access to financial, social and 
educational resources that support children’s healthy 
development and impacts family functioning [14, 15]. 
Moreover, low family cohesion, high family conflict, and 
inadequate social support make it difficult for parents to 

provide optimal environments for shaping healthy eat-
ing habits and physical activity [21]. Consequently, par-
ents have difficulty managing family meals and routines, 
healthy lifestyles, parenting roles, communication with 
family members and maintaining social supports [14, 
15]. Previous work in this area identified that poor fam-
ily functioning and parental psychological distress were 
significantly associated with increased consumption of 
unhealthy foods among primary school children [21]. It 
has been estimated that poor family functioning accounts 
for 14–24% of the variance in BMI among children and 
adolescents in disadvantaged populations [14, 15].

Behavioural parenting interventions are grounded in 
learning theory with a focus on teaching parents how to 
respond empathically to children’s needs [22, 23]. Such 
approaches result in improved parenting, an under-
standing of risk and protective factors for children’s 
healthy development, and increased family cohesion [14]. 
Behavioural parenting interventions can be alternative 
approaches to obesity prevention when they address the 
family environment’s influence upon child weight sta-
tus, and have potential for translation into health and 
community service delivery [14]. Findings from such 
interventions targeting infants and pre-school children, 
and aiming to improve eating and physical activity pat-
terns, suggest that family focused interventions may also 
have potential for prevention of unhealthy weight gain, 
[24–26] with significant intervention effects for a num-
ber of maternal feeding practices and child BMI-for-age 
Z-score (BMIz score) [27]. Studies on fundamental fam-
ily dynamics of communication, conflict resolution and 
parent–child engagement are scarce. To date, there have 
been limited Australian trials of family-focused obesity 
prevention programs among disadvantaged multi-ethnic 
families  for primary school- aged children.

A  series of pilot studies were conducted, which 
focused on African migrant families with children aged 
12-17 years (Healthy Migrant Families Initiative), [17, 
28] featuring a two-part intervention. The first focused 
on healthy eating, active living and healthy body weight, 
and the second focused on parenting, communication 
and problem solving [17]. The pilot studies were favour-
ably received as an obesity prevention program among 
African migrant communities and provided the founda-
tion for the present study. The pilot data was also con-
sistent with other data from Australia and the United 
States, indicating that children over 5 years of age have 
a higher prevalence of overweight and obesity compared 
to children under 5 years [12, 29]. Specifically, the obe-
sity prevalence in the United States among 6- to 11-year-
olds in 2017-2018 was 20.3% compared to 13.4% among 
2- to 5-year-olds [29]. In Australia, more than 1 in 5 
children (24%) aged between 5 and 16 years of age were 
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overweight or obese in 2018 [12]. Furthermore, over-
weight and obesity prevalence is slightly higher among 
5- to 11-year-olds (25.1%) compared to 12- to 16-year-
olds (22.5%) [12]. The age group of children prior to ado-
lescence also represents a time of relative stability in a 
child’s life, when parents are still the major providers of 
a child’s eating and physical activity environment. For 
example, in children under 12 years of age approximately 
70% of a child’s food is consumed in the home environ-
ment and therefore constitutes a major determining fac-
tor of a child’s weight trajectory over time [30]. Family 
functioning, parenting skills training, positive family 
relationships, healthy lifestyle (nutrition and physical 
activity) were the key intervention priorities identified. 
Therefore, the current trial builds on previous research 
and focuses on evaluating the effectiveness of an inte-
grated package of parenting and lifestyle interventions 
in preventing unhealthy weight gain and improving the 
family environment among disadvantaged populations 
that carry the highest burden of childhood overweight 
and obesity. It also aligns with advice from the World 
Health Organization and United Nations Children’s 
Fund, that acknowledges that reduction and prevention 
of overweight and obesity in children and adolescents 
requires a comprehensive and supportive approach, 
targeting lifestyle and behavioural change [31, 32]. The 
trial is timely because the COVID-19 and pandemic 
lockdowns have had an impact on family functioning, 
intergenerational communication, social isolation and 
feelings of loneliness [33]. Moreover, such impacts of 
COVID-19 and lockdowns have been associated with 
decreased physical activity, poorer nutrition, rises in 
screen behaviours and food insecurity and shortages, 
which are estimated to be reversing the obesity plateau-
ing gains [34].

The primary hypothesis is that improving family func-
tioning among parents or carers of 5 to 11-year-old 
children from disadvantaged backgrounds will reduce 
BMIz score immediately following the intervention, and 
12-months post-intervention, relative to a control group. 
The secondary hypotheses (immediately following the 
intervention and 12-months post-intervention when 
compared to the control group) include:

• The percentage of intervention group families func-
tioning poorly and experiencing parenting-related 
intergenerational conflicts will be decreased

• The percentage of intervention group families eating 
a family meal together and adopting healthy dietary 
practices will be increased

• Among parents and their 5 to 11-year-old children, 
the mean duration of time spent in physical activity 
will increase, and screen viewing time will decrease

• The percentage of intervention group parents with 
adequate knowledge regarding healthy lifestyles 
(healthy food and dietary choices, healthy eating, 
physical activity, and sedentary behaviours) will 
increase

• The self-efficacy of these behaviours in children aged 
5 to 11 years will be greater in intervention families 
than the control group following the intervention 
program

Methods
Study design
The Strong Families Trial will employ a cluster ran-
domised control trial (RCT) design to evaluate the 
effectiveness of an integrated package of parenting and 
lifestyle interventions parents and carers of 5 to 11-year-
old children in preventing unhealthy weight gain and 
improving the family environment among disadvantaged 
culturally diverse populations. The study will evaluate 
whether a behavioural parenting and lifestyle program 
consisting of 6 x 1.5-hour weekly group sessions (plus 
2 boosters at 3 months post intervention) is effective, 
sustainable and cost effective in improving children’s 
anthropometric outcomes. Measurements will be made 
at baseline (0 weeks), at the end of the 6-week interven-
tion (10 weeks), and at 12-months post-intervention (60 
weeks). Details of the study timeline and an overview of 
methods, randomisation and allocation to groups are 
shown in Fig.  1 and outlined in the following sections. 
Briefly, potential participants will be directed to a survey 
online (trial website), where they can register their inter-
est in the study. Eligible participants will then undergo 
phone screening to further assess their eligibility and 
willingness to partake in the Trial. Once enrolled, par-
ticipants will be assigned to a bilingual field worker for 
baseline testing and then randomly assigned to the inter-
vention or control group.

Design and study setting
The trial will use a cluster RCT design with the primary 
unit of randomisation being postcode of address. This 
community-based cluster RCT trial will be conducted 
in the most disadvantaged areas of Greater Western 
Sydney and Greater Melbourne, with Index of Relative 
Socio-Economic Disadvantage (IRSD) score of <1000, 
the cut-off used to indicate socio-economic disadvantage 
[35]. IRSD is one of four indices of the Socio-Economic 
Indexes for Areas (SEIFA), developed by the Austral-
ian Bureau of Statistics as a measure of socio-economic 
conditions according to geographical areas. The indices 
are derived from information obtained during the five-
yearly national Census [36]. As at the 2016 Australian 
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Fig. 1 Study design and schedule of enrolment, interventions, and assessments for the Strong Families Trial
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population census, the project area has 398 postal areas 
(POAs) in Greater Western Sydney [37] and Greater Mel-
bourne [38] with a usual resident population of 6,812,614 
[39]. Of those, 105 POAs have an ISRD <1000 with a 
usual resident population of 2,502,846. Of the 105 POAs, 
92 have at least 1% of the population speaking Chinese, 
Arabic, Hindi, Vietnamese, Hindi, or Punjabi at home 
[40]. In the 92 POAs, 29.6% of households (n=131,180) 
in Greater Western Sydney and 25.2% of households 
(n=120,411) in Greater Melbourne are families with chil-
dren under 15 years of age [41]. These 92 postcodes will 
be purposively sampled and included in the study as the 
targeted population, on the basis of ISRD <1000, >1% of 
the population speaking one of the languages of interest 
at home, and having a significant percentage of families 
with children under the age of 15.

Participants
Study participants will include 800  families (children 
aged 5-11 years and their parents/carers) at risk of 
unhealthy weight gain.

Recruitment
Methods of recruitment employed in the trial will include 
flyer distribution, school recruitment, community data-
bases and social media campaigns. The trial flyer will be 
delivered in each of the languages included in the study 
(English, Arabic, Vietnamese, Chinese, Hindi and Pun-
jabi) and will be distributed by local community contacts 
working closely with communities of interest either elec-
tronically via email or face-to-face through hard copies. 
Primary schools (government and non-government) in 
the study area will be engaged to promote the trial to their 
school population. Schools will be provided with the trial 
flyer and a condensed excerpt suitable for inclusion in a 
newsletter. Approval will be sought from the relevant edu-
cation bodies. Social media platforms (Facebook, Insta-
gram) will also be used for recruitment purposes, through 
a paid social media campaign within Western Sydney Uni-
versity. The advertising will target parents from relevant 
geographical areas with children between 5- to 11-years-
of-age and culturally diverse parents of interest. The social 
media campaign will direct interested participants to the 
study website (www.weste rnsyd ney.edu.au/stron gfami 
liest rial) for further information. The website will serve as 
the primary method for interested participants to receive 
information about the study and submit an expression of 
interest in participating. Other forms of recruitment that 
will be used include promoting the study via email and 
trial flyers in community healthcare centres, contacts and 
noticeboards; health professionals such as family medical 
practitioners, paediatricians and dietitians; language or 
migrant resource centres; and places of worship.

The study will use the Research Electronic Data Cap-
ture (REDCap) [42, 43] licensed software to assess the 
eligibility of interested participants, confirm participant 
details, track progress and manage participant data. 
Potential participants enquiring about the study will fill 
in an online survey for screening purposes through the 
REDCap software, which will then be followed up by 
phone screening with research staff to assess eligibility 
for the study and record participant contact and personal 
details on the eligible adult and child. Once accepted into 
the study, the participant will be assigned to a bilingual 
field worker for baseline assessment.

Eligibility
Potential participants will be screened for eligibil-
ity according to the following inclusion and exclusion 
criteria:

Inclusion criteria:

• Families (parent- or carer-child dyad) who live in the 
Greater Western Suburbs of Sydney or Western and 
Northern Suburbs of Melbourne

• Parents who live in the same household as their child 
aged between 5 to 11 years

• Families who are socio-economically disadvantaged 
(<1000 Index of Socio-Economic Disadvantage)

• For households with two or more eligible children, 
the child who had the most recent birthday will be 
included.

Exclusion criteria:

• Self-reported mental or major physical illness or 
intellectual disability among parents/carers and/or 
their eligible offspring which would hamper effective 
participation and/or lead to inability to commit to 
the group process.

Outline of trial procedure
Families (parent- or carer-child dyad) with 5 to 11-year-
old children in selected suburbs of Greater Western Syd-
ney and Greater Melbourne will be identified, screened 
and randomly allocated to behavioural parenting and 
lifestyle program intervention or control. Measurements 
at baseline (timepoint 1; T1 = 0 weeks), end of interven-
tion (timepoint 2; T2 = 10 weeks) and 12 months post-
intervention (timepoint 3; T3 = 60 weeks) will assess 
changes in children’s weight, height, physical activity, and 
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eating behaviours, as well as in family functioning, paren-
tal knowledge and behaviour. Participation in the study 
will be entirely voluntary and participants will be free to 
withdraw at any time.

Assessment
Children’s anthropometric data (primary outcomes) will 
be measured at 0, 10 and 60 weeks by bilingual field work-
ers to assess the changes weight gain. Measurements will 
include the child’s height and weight according to a stand-
ardised protocol. All bilingual field workers will receive 
appropriate training by research staff prior to collecting 
data from research participants. Each field worker will 
also  receive an equipment kit with a detailed instruction 
manual, height and weight measurement guide, and other 
necessary items to collect participant data.  Parents or car-
ers (of the parent- or carer-child dyad) will  participate in a 
face-to-face interview with trained bilingual field workers 
to collect data on family functioning, feeding related par-
enting, physical activity and consumption of healthy foods 
of the participating child, parents’ health literacy, and fam-
ily and household costs (secondary outcomes). The follow-
ing outcome measures will be collected via face-to-face 
survey using Qualtrics software (Qualtrics, Provo, UT):

 1. Study specific questionnaire to capture socio-
demographic data

 2. Family Functioning using the McMasters Family 
Assessment Device [44].

 3. General Parenting Questionnaire as a composite 
measure of general parenting behaviours/practices 
and constructs (sense of competence/efficacy)

 4. Feeding related parenting will be measured using 
the Child Feeding Questionnaire [45].

 5. Child’s Health-related quality of life will be meas-
ured by the Child Health Utility 9D [46–49].

 6. Parent-reported participation in sports and other 
physical activity, measured using 1 item from the 
NSW Population Survey 2019 [50].

 7. Child adherence to physical activity guidelines will 
be assessed using a composite measure of parent-
reported accumulated moderate to vigorous physi-
cal activity (MVAP) of at least 60 minutes per day in 
2 reference periods (past 7 days and a typical week).

 8. Leisure-time sedentary behaviours of children will 
be assessed using parent-reported time spent in 
sedentary recreational screen time (i.e. television, 
seated electronic games and electronic device use 
other than for schoolwork) in a typical week. It will 
be a composite measure using 1 item from the Sax 
Institute Short survey instruments for children’s 
diet and physical activity, [51] and 1 item from the 
Youth Risk Behaviour Surveillance System [52].

 9. Consumption of healthy foods will be measured by 
items from the Child Component NSW Population 
Health Survey 2007-2008, [53] National Health 
Survey 2017-2018 [54] and Short survey instru-
ments for children’s diet (the Sax Institute for the 
NSW Ministry of Health) [51].

 10. The Strengths and Difficulties Questionnaire [55] 
will be used to measure socio-emotional problems.

 11. Parental health knowledge will be measured using 
the Lifestyle & General Nutrition Knowledge 
Questionnaire [56].

 12. Participant Evaluation Questionnaire as a compos-
ite measure to assess satisfaction with intervention.

Equipment
Certified NAATI-approved translators (Ethnolink, OPAL 
Translation Pty Ltd) will be used for the translation of the 
intervention written materials into the five (5) culturally 
appropriate languages predominantly spoken in the tar-
get geographical areas of interest (Chinese, Arabic, Hindi, 
Vietnamese, Hindi, and Punjabi), as described earlier.

Digital weight scales (Seca Clara 803) will be used for 
body weight measurement of participating children. 
Portable stadiometers (Charder HM200P Portstad) will 
be used for the measurement of height of participat-
ing children. Outcomes measures will be collected and 
recorded on a portable tablet computer (Lenovo Tab E7, 
Lenovo PC HK Limited, Bratislava, Slovakia).

Sample size determination
A minimum sample size was calculated on the statisti-
cal power required to detect a difference in standardized 
BMIz score of 0.15 (SD:0.8) with 80% power and 5% sig-
nificance level. Taking into account a 19% dropout at end 
of the intervention and an 11% dropout at follow-up as 
established in our pilot study, [17] the required sample 
size is 800 participants after accounting for clustering 
(i.e. 800 parent- or carer-child dyads) (400 in intervention 
and 400 in the control group).

Randomisation / group allocation
The trial will use a cluster RCT design with the primary 
unit of randomisation being postcode. Each of the 92 
postcodes within the study areas will be allocated to an 
intervention or control arm according to a randomisation 
schedule generated by the trial biostatistician. The alloca-
tion ratio between the intervention arm and the control 
arm is 1:1.

Blinding
All bilingual field workers will be blinded to randomi-
sation and will therefore have no knowledge of which 



Page 7 of 18Brooks et al. BMC Public Health         (2022) 22:1215  

group (intervention or control) the participating parent- 
or carer-child dyad has been allocated to. Group facilita-
tors are unable to be blinded to randomisation given the 
nature of the intervention but will only be assigned after 
baseline data collection has been completed. Further-
more, they will take no part in data collection and will 
only be involved in the delivery of their designated inter-
vention modules. Research staff will not take part in data 
collection.

Intervention
Consenting participants nested in the postcodes ran-
domised to the intervention arm will receive the inter-
vention as soon as possible after registration. The Strong 
Families program (the intervention) will be delivered 
in two stages: A 6-week group program consisting of 6 
x 90-minute online sessions covering both healthy life-
style and parenting modules. The online sessions will 
be facilitated by bilingual group facilitators with back-
grounds in nutrition, dietetics, psychology or social sci-
ences. The modules are designed to provide participants 
with new knowledge about healthy eating and physical 
activity (healthy lifestyle modules) and then teach them 
skills required to effectively implement this knowledge 
(parenting modules). Then, approximately 3 months after 
the weekly sessions, participants will attend 2 x 45-min-
ute online booster sessions. The booster sessions are 
designed to reinforce and enhance the knowledge and 
skill development acquired in the weekly sessions. These 
sessions are also intended to allow participants to evalu-
ate the family environment and troubleshoot any chal-
lenging areas. Sessions focus on establishing a welcoming 
and safe environment, and active learning approaches 
that maximise engagement in knowledge building of 
healthy habits, making healthy choices, building stronger 
families and positive family functioning as well as helpful 
communication strategies that are sensitive to culturally 
diverse families living in Australia.

The first three (1-3) modules will focus on creat-
ing healthy lifestyle choices as a family but particularly 
in reference to the participating child. This includes 
concepts such as reducing screen time and sedentary 
behaviours, making healthy food choices and increasing 
physical activity. The second three (4-6) modules focus 
on strengthening the family dynamic through parent-
ing advice and guidance. Specifically, topics discussed 
include physical, emotional and social development of 
children, clear and effective boundaries and communi-
cation, understanding behaviour and consequences, and 
managing emotions. The two booster sessions will be 
revisions of materials previously discussed in the mod-
ules and the ensure understanding. Booster A will revise 

healthy lifestyles and review understanding of healthy 
food and lifestyle choices. Booster B will review parent-
ing messages covered and provide guidance on maintain-
ing progress in parental decision-making for a stronger 
family dynamic.

A detailed outline of each module and booster ses-
sion is presented in 1. Group facilitators will be qualified 
bilingual health professionals such as dieticians, psy-
chologists, social workers, counsellors; or bilingual and 
bicultural workers with previous experience in domains 
such as family support, community health education 
and health promotion. They will receive all materials to 
deliver the intervention from the research team, as well 
as a detailed instruction manual. All group facilitating 
staff were required to undergo appropriate recruitment 
and interview processes prior to employment.

Control group
Consenting participants nested in the postcodes ran-
domised to the control arm will not receive the lifestyles 
and parenting intervention, but rather will receive usual 
care (self-directed access to and use of parenting and 
child health services). The control group will form the 
basis of a comparator group of participants to better 
understand unhealthy weight gain in children with simi-
lar characteristics to the intervention group. All study 
participants will be invited to an overall presentation and 
summary of the research findings at the conclusion of the 
study.

Data management
Data generated in this research will comprise three 
categories:

Study administrative data
Data and documents produced in the conduct of the trial. 
These include: protocol, master copies of Participant 
Information Statement and consent forms, signed agree-
ments, master randomisation list, screening logs, enrol-
ment logs. Study administrative data will be collected and 
stored using standard MS Office software.

Research data
Data collected and produced during the interven-
tion phase of the study. These data include participant 
questionnaire results, signed consent forms, height 
and weight measurements. Research data will be col-
lected using Qualtrics surveys. Data from Qualtrics 
Surveys will be extracted in Ms Excel, CSV or PDF for-
mats depending on the type of data (e.g. questionnaire 
results as MS Excel or CSV, eConsent forms as PDF). 
Once exported from Qualtrics, working research data 
will be stored in a shared cloud storage via CloudStor 
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(AARNet), as Excel, CSV or PDF formats depending 
on the type of data (e.g. questionnaire results as MS 
Excel or Stata, eConsent forms as PDF). Research data 
will be managed using REDCap electronic data cap-
ture tools hosted at Western Sydney University [42, 
43]. REDCap (Research Electronic Data Capture) is a 
secure, web-based software platform designed to sup-
port data capture for research studies, providing 1) an 
intuitive interface for validated data capture; 2) audit 
trails for tracking data manipulation and export pro-
cedures; 3) automated export procedures for seamless 
data downloads to common statistical packages; and 
4) procedures for data integration and interoperability 
with external sources. Participants will be assigned a 
Participant ID, which will be used on all data collection 
instruments and then de-identified for data analysis. 
Data will have an access rights assigned to it accessed 
only by the authorised research team members. Data 
will be retained for 15 years after the completion of the 
research. Confidentiality will be maintained by using 
the process of data cleaning. Researchers will remove 
identifiers to create a clean set of data. This clean data-
set will not contain information that identifies respond-
ents, such as a name or address (such identifying 
information will be stored elsewhere, in separate, pro-
tected files). Some identifiers will be easily recognised 
and dealt with. For example, the names of respondents 
will be replaced with pseudonyms & addresses will be 
deleted from the file once they are no longer needed. 
Only researchers will have access to the data that is col-
lected and stored. Participant’s identities will not be 
identifiable in publications resulting from this investi-
gation. All analyses will use the de-identified dataset. 
The identified dataset will not be shared with non-study 
personnel. However, de-identified data may be shared 
with other researchers in accordance with the National 
Statement on Ethical Conduct in Human Research 
(2007). Teamup (Teamup Solutions AG, 2014-2021) 
will be used to manage field workers.

Third party data
Data will be obtained from the Services Australia (Medi-
care Benefits Scheme (MBS) records and Pharmaceutical 
Benefits Scheme (PBS) records) and from State/Territory 
health data custodians (public and private hospital admis-
sions, emergency departments, ambulance services, out-
patient records). Health administrative data will stored 
in secure password-protected folders. Best practice file-
naming conventions will be used include eliminating 
spaces from file names by using underscores or Camel-
Case, including dates in standard format YYYYMMDD, 
and using clear, consistent descriptors. All MBS & PBS 

data will be destroyed at the end of the retention period 
and will not be used for any future, unspecified purposes 
other than this specific research.

Project management
The Study project will be managed by a team of research-
ers across Western Sydney University, Sydney, and 
Monash University, Melbourne. Research staff will use 
several methods to manage the project. The primary 
method of project management will be the REDCap data 
capture software to collect and manage participant infor-
mation from recruitment and baseline testing through 
to randomisation, intervention and follow-up testing. 
Bilingual field workers and group facilitators of the inter-
vention modules will be communicated with via email, 
phone and Zoom. Research team members will have 
regular communication and meetings to maintain con-
sistency and adequate flow of recruitment processes and 
other tasks. Scheduling of testing sessions for field work-
ers will be assigned and managed using Teamup software.

Statistical analysis
Data on socio-demographics, anthropometry, gen-
eral parenting, feeding-related parenting, child’s health 
and quality of life, physical activity and consumption of 
healthy foods, parents’ health knowledge and health and 
household costs will be collected. Child’s anthropometric 
measurements will be taken at baseline, at completion of 
the intervention and 12 months after completion of the 
intervention. Height and weight of the participating child 
will be used to calculate the BMIz score (primary out-
come measure) [57, 58]. Cost per BMIz saved and incre-
mental cost per quality-adjusted life-year gained will 
also be calculated (Incremental cost per quality-adjusted 
life-year gained at baseline, end of intervention and 12 
months following intervention). Parents will respond to 
self-administered questionnaire on family functioning, 
feeding related parenting, physical activity and consump-
tion of healthy foods of the participating child, parents’ 
health literacy, and family and household costs. The anal-
ysis will follow an intention-to-treat approach and with 
supplementary per protocol analysis. Research data will 
be analysed with Stata 16 [59]. The statistical analysis will 
use a modelling approach that aims to capture the pro-
file of the intervention group compared to the control 
group and while accounting for potential unobserved 
differences between the intervention and control groups 
that (if not accounted for) could bias results. The mod-
els will evaluate the impact of the interventions over time 
by testing for an interaction between time and interven-
tion group. This will be followed by multivariable linear 
models after adjusting for baseline characteristics and 
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other variables (standard demographic variables such 
as age, sex, income, education, and SEIFA). Subgroup 
analysis will be undertaken for within-intervention group 
differences between English speaking and Non-English-
speaking groups. Model assumptions will be checked 
and appropriate adjustments to the analysis made where 
necessary. A p-value <0.05 will be considered statisti-
cally significant. The cost-effectiveness analyses will be 
conducted to determine incremental cost per quality 
adjusted life year gained by comparing the direct costs 
and outcomes of behavioural parenting and lifestyle 
program over usual care from a health care perspective 
at completion of the intervention and at 12 months post-
intervention. The within-trial analysis will adopt a micro-
costing approach to calculate the costs of resources used 
to implement the intervention, including training, staff 
and travel costs; family or household costs (resources 
related to food shopping and activities); and health care 
resources. One of the aims of the project is to undertake 
economic evaluation to evaluate the effectiveness of the 
proposed intervention for parents or carers from disad-
vantaged backgrounds, in preventing unhealthy weight 
gain in children aged 5 to 11 years living in the same 
household. This requires data linkage to Medicare funded 
services and dispensing of subsidised pharmaceuticals to 
capture total health care expenditure and out-of-pocket 
costs (Services Australia RMS1190). All analyses will be 
adjusted for clustering and all participant data will be de-
identified prior to analysis.

Adverse events
Before taking part in the study, potential participants 
will be screened by researchers over the phone based 
on inclusion and exclusion criteria of the study proto-
cols. In addition, before being admitted into the study, 
eligible participants will be provided with an overview 
of the study procedure, the type of information they will 
asked to disclose and the level of time commitment the 
study will require. They will also be informed about the 
randomisation into either the intervention or control 
group. While we do not anticipate any parts of the inter-
vention will cause distress, potential participants who 
feel distress regarding any of the topics will be screened 
out. When they had been deemed eligible to participate, 
participants will be provided with age-appropriate full 
information regarding the intervention. Parents/Carers 
and children will be given ample time to ask any ques-
tions before obtaining written informed consent. It will 
also be emphasised that they will not be identified in 
any report and that all their answers will be kept confi-
dential - accessed only by authorised researchers and 
information obtained will only be used for the purpose 
of this research. Further, they will be reassured that they 

are able to choose not to answer questions asked in the 
study should they find these questions uncomfortable. 
They will also be reminded they can withdraw from 
the study at any time without affecting their relation-
ship with the researchers, the University or its affiliates. 
Interviewers will be instructed to be vigilant about inter-
viewees emotional response to questions asked. Should 
any of the questions generate an emotional response 
from interviewees, they will be asked if they want to 
have a break, postpone or terminate the interview and 
be referred to appropriate counselling services, a list of 
which is included in the participant information sheet. 
As the project’s participants are children/families from 
migrant communities and low socio-economic areas, we 
will adopt culturally respectful approaches and consid-
erations, but will not compromise the child’s safety and 
wellbeing. The project will follow the principles outlined 
in the United Nations’ Convention on the Rights of the 
Child (1989)  [60], which has been adopted by the Aus-
tralian Human Rights Commission. Researchers will 
also assure children that any data collected will be kept 
confidential, which is important because of the power 
imbalance between children and adults. However, if any 
disclosure of mistreatment or inappropriate behaviour 
are made during the trial by the parent/carer or child, 
participants will be informed that the researchers are 
not equipped to deal with such disclosures and will be 
provided with contact details to the relevant authorities 
whose purpose is to deal with such matters. As the trial 
is being conducted over two states NSW and Victoria, if 
the need arises participants in NSW will be directed to 
contact Family and Community Services and participants 
in Victoria will be advised to contact the Department of 
Health and Human Services. Kids Helpline materials will 
also be provided to all field workers to distribute among 
participants as needed. All bilingual field workers will 
have Police and Working with Children Checks, will not 
be alone with a child at any point, and will only complete 
testing of outcome measures when both a child and their 
parent/carer is present to avoid any safety concerns.

Discussion
The Australian Commonwealth and state governments are 
enthusiastic about trialling and adopting new approaches 
to addressing child obesity, increasing the likelihood that 
benefits of the intervention can be translated more widely. 
This project addresses 3 of the 4 goals in the National 
Research Priority area of Promoting and Maintaining 
Good Health: preventing unhealthy weight gain in child-
hood years (‘preventive healthcare’ and ‘a healthy start to 
life’) and targeting those who are most vulnerable due to 
their socio-economic circumstances (‘strengthening Aus-
tralia’s social and economic fabric’). The study will provide 
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evidence to inform the current National Strategic Frame-
work for Chronic Conditions regarding programs that 
warrant ongoing support to ensure the most disadvan-
taged are not left behind in efforts to tackle overweight 
and obesity. The intervention components have potential 
for integration into mainstream service delivery, and scal-
ability through health and community services, provid-
ing a valuable contribution to the evidence base used in 
the design of multi-pronged population-based programs, 
nationally and internationally. The proposed RCT is inno-
vative because it will test the effectiveness of an integrated 
package of parenting and lifestyle interventions rather 
than studying the effectiveness of a single intervention 
(e.g. lifestyle components), providing scientific evidence 
of the additive effectiveness of a mixed parenting program 
when combined with a standard lifestyle intervention to 
prevent unhealthy weight gain and improve the family 
environment among migrant populations. This study will 
elucidate methods for engaging socially disadvantaged 
and culturally diverse groups in parenting programs con-
cerned with child weight status.

Abbreviations
BMI: Body Mass Index; BMIz: BMI-for-age Z-score; IRSD: Index of Relative Socio-
Economic Disadvantage; MBS: Medicare Benefits Scheme; POAs: Postal Areas; 
PBS: Pharmaceutical Benefits Scheme; REDCap: Research Electronic Data 
Capture; RCT : Randomised Control Trial; SEIFA: Socio-Economic Indexes for 
Areas; SES: Socio-Economic Status.

Acknowledgements
The authors wish to acknowledge and thank Prof Chris Rissel and Christine 
Newman for their important contributions to the research included in this 
manuscript.

Authors’ contributions
AR, LAB, TG, JG, BB and PC were involved in the conception and design of 
the study protocol. AJ, JP, MN and ML supported the study from concep-
tion through to recruitment of trial participants. CB, CH and MM have been 
involved in the administration and execution of the study protocol and 
management of participant recruitment. CB drafted the initial manuscript with 
the help of CH and AR. LAB, TG, JG and PC made significant contributions to 
the preparation and editing of the manuscript. All authors read and approved 
of the final manuscript.

Funding
The study has been externally funded by the National Health and Medical 
Research Council (NHMRC) of Australia. The funding body had no role in the 
design of the study; collection, analysis, and interpretation of data; and in 
writing the manuscript.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
This study has ethical approval by the Western Sydney University Human 
Research Ethics Committee (approval number H13033). Written informed 
consent will be obtained from all participants prior to data collection.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Translational Health Research Institute, School of Medicine, Western Sydney 
University, Sydney, NSW, Australia. 2 School of Public Health and Preventive 
Medicine, Monash University, Melbourne, VIC, Australia. 3 Sydney Medical 
School, University of Sydney, Sydney, NSW, Australia. 4 Murdoch Children’s 
Research Institute, Parkville, VIC, Australia. 5 Department of Paediatrics, Uni-
versity of Melbourne, Parkville, VIC, Australia. 6 Department of Social Sciences, 
Western Sydney University, Sydney, NSW, Australia. 7 University of Technology, 
Sydney, NSW, Australia. 8 Western Sydney Local Health District, Sydney, NSW, 
Australia. 

Received: 4 May 2022   Accepted: 18 May 2022

References
 1. Evensen E, Wilsgaard T, Furberg AS, Skeie G. Tracking of overweight and 

obesity from early childhood to adolescence in a population-based 
cohort - the Tromsø Study. Fit Futures BMC Pediatr. 2016;16:64.

 2. Singh AS, Mulder C, Twisk JW, van Mechelen W, Chinapaw MJ. Tracking 
of childhood overweight into adulthood: a systematic review of the 
literature. Obes Rev. 2008;9(5):474–88.

 3. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in 
body-mass index, underweight, overweight, and obesity from 1975 
to 2016: a pooled analysis of 2416 population-based measurement 
studies in 128·9 million children, adolescents, and adults. Lancet. 
2017;390(10113):2627–42.

 4. Garrido-Miguel M, Cavero-Redondo I, Álvarez-Bueno C, Rodríguez-
Artalejo F, Moreno LA, Ruiz JR, et al. Prevalence and Trends of Overweight 
and Obesity in European Children From 1999 to 2016: A Systematic 
Review and Meta-analysis. JAMA Pediatr. 2019;173(10):e192430.

 5. Hales CM, Fryar CD, Carroll MD, Freedman DS, Ogden CL. Trends in Obe-
sity and Severe Obesity Prevalence in US Youth and Adults by Sex and 
Age, 2007–2008 to 2015–2016. JAMA. 2018;319(16):1723–5.

 6. Olds T, Maher C, Zumin S, Péneau S, Lioret S, Castetbon K, et al. Evidence 
that the prevalence of childhood overweight is plateauing: data from 
nine countries. Int J Pediatr Obes. 2011;6(5–6):342–60.

 7. Mead E, Brown T, Rees K, Azevedo LB, Whittaker V, Jones D, et al. Diet, 
physical activity and behavioural interventions for the treatment of 
overweight or obese children from the age of 6 to 11 years. Cochrane 
Database of Systematic Reviews. 2017;6(6):CD012651.

 8. Tovar A, Renzaho AMN, Guerrero AD, Mena N, Ayala GX. A Systematic 
Review of Obesity Prevention Intervention Studies among Immigrant 
Populations in the US. Curr Obes Rep. 2014;3(2):206–22.

 9. Watson PM, Dugdill L, Pickering K, Owen S, Hargreaves J, Staniford LJ, 
et al. Service evaluation of the GOALS family-based childhood obesity 
treatment intervention during the first 3 years of implementation. BMJ 
Open. 2015;5(2):e006519.

 10. Strugnell C, Mathrani S, Sollars L, Swinburn B, Copley V. Variation in the 
Socioeconomic Gradient of Obesity by Ethnicity – England’s National 
Child Measurement Programme. Obesity. 2020;28(10):1951–63.

 11. Yang Z, Phung H, Hughes A-M, Sherwood S, Harper E, Kelly P. Trends 
in overweight and obesity by socioeconomic status in Year 6 school 
children, Australian Capital Territory, 2006–2018. BMC Public Health. 
2019;19(1):1512.

 12. New South Wales Ministry of Health issuing body. NSW childhood over-
weight and obesity detailed data report. 2020. Available at: http://nla.gov.
au/nla.obj-28798 87063 . Accessed 7 Feb 2022.

 13. Shrewsbury V, Wardle J. Socioeconomic status and adiposity in child-
hood: a systematic review of cross-sectional studies 1990–2005. Obesity 
(Silver Spring). 2008;16(2):275–84.

 14. Halliday JA, Palma CL, Mellor D, Green J, Renzaho AM. The relationship 
between family functioning and child and adolescent overweight and 
obesity: a systematic review. Int J Obes (Lond). 2014;38(4):480–93.

 15. Mellor D, Renzaho A, Swinburn B, Green J, Richardson B. Aspects of 
parenting and family functioning associated with obesity in adolescent 



Page 17 of 18Brooks et al. BMC Public Health         (2022) 22:1215  

refugees and migrants from African backgrounds living in Australia. Aust 
N Z J Public Health. 2012;36(4):317–24.

 16. Peeters A, Backholer K. Reducing socioeconomic inequalities in 
obesity: the role of population prevention. Lancet Diabetes Endocrinol. 
2015;3(11):838–40.

 17. Renzaho AMN, Halliday JA, Mellor D, Green J. The Healthy Migrant Fami-
lies Initiative: development of a culturally competent obesity preven-
tion intervention for African migrants. BMC Public Health. 2015;15:272-.

 18. de Rezende LF, Rodrigues Lopes M, Rey-López JP, Matsudo VK, Luiz OC. 
Sedentary behavior and health outcomes: an overview of systematic 
reviews. PLoS ONE. 2014;9(8):e105620.

 19. Prentice-Dunn H, Prentice-Dunn S. Physical activity, sedentary behav-
ior, and childhood obesity: a review of cross-sectional studies. Psychol 
Health Med. 2012;17(3):255–73.

 20. Rubín L, Gába A, Pelclová J, Štefelová N, Jakubec L, Dygrýn J, et al. 
Changes in sedentary behavior patterns during the transition from 
childhood to adolescence and their association with adiposity: a 
prospective study based on compositional data analysis. Arch Public 
Health. 2022;80(1):1.

 21. Renzaho AM, Dau A, Cyril S, Ayala GX. The influence of family function-
ing on the consumption of unhealthy foods and beverages among 1- 
to 12-y-old children in Victoria. Australia Nutrition. 2014;30(9):1028–33.

 22. Boele S, Van der Graaff J, de Wied M, Van der Valk IE, Crocetti E, Branje 
S. Linking Parent-Child and Peer Relationship Quality to Empa-
thy in Adolescence: A Multilevel Meta-Analysis. J Youth Adolesc. 
2019;48(6):1033–55.

 23. Orthner DK, Jones-Sanpei HA, Williamson S. The Resilience and Strengths 
of Low Income Families. Fam Relat. 2004;53:159–67.

 24. Burrows T, Morgan PJ, Lubans DR, Callister R, Okely T, Bray J, et al. Dietary 
outcomes of the healthy dads healthy kids randomised controlled trial. J 
Pediatr Gastroenterol Nutr. 2012;55(4):408–11.

 25. Magarey AM, Perry RA, Baur LA, Steinbeck KS, Sawyer M, Hills AP, et al. A 
parent-led family-focused treatment program for overweight children 
aged 5 to 9 years: the PEACH RCT. Pediatrics. 2011;127(2):214–22.

 26. Shelton D, Le Gros K, Norton L, Stanton-Cook S, Morgan J, Master-
man P. Randomised controlled trial: A parent-based group educa-
tion programme for overweight children. J Paediatr Child Health. 
2007;43(12):799–805.

 27. Wen LM, Baur LA, Simpson JM, Rissel C, Wardle K, Flood VM. Effectiveness 
of home based early intervention on children’s BMI at age 2: randomised 
controlled trial. BMJ. 2012;344:e3732.

 28. Halliday JA, Green J, Mellor D, Mutowo MP, de Courten M, Renzaho AM. 
Developing programs for African families, by African families: engaging 
African migrant families in Melbourne in health promotion interventions. 
Fam Community Health. 2014;37(1):60–73.

 29. Fryar CD, Carroll MD, Afful J. Prevalence of overweight, obesity, and 
severe obesity among children and adolescents aged 2–19 years: United 
States, 1963–1965 through 2017–2018. NCHS Health E-Stats. 2020. Avail-
able at: https ://www.cdc.gov/nchs/data/hesta t/obesi ty-child -17-18/
obesi ty-child .htm. Accessed 22 Feb 2022.

 30. Kininmonth AR, Smith AD, Llewellyn CH, Dye L, Lawton CL, Fildes A. The 
relationship between the home environment and child adiposity: a 
systematic review. Int J Behav Nutr Phys Act. 2021;18(1):4.

 31. United Nations Children’s Fund (UNICEF). Prevention of overweight and 
obesity in children and adolescents: UNICEF Advocacy Strategy and 
Guidance. New York: UNICEF; 2020.

 32. World Health Organization. Report of the Commission on Ending Child-
hood Obesity (ECHO). Geneva: World Health Organization; 2017.

 33. Tam WWS, Poon SN, Mahendran R, Kua EH, Wu XV. Impacts of COVID-19 
and partial lockdown on family functioning, intergenerational com-
munication and associated psychosocial factors among young adults in 
Singapore. BMC Psychiatry. 2021;21(1):595.

 34. Weaver RG, Hunt ET, Armstrong B, Beets MW, Brazendale K, Turner-
McGrievy G, et al. COVID-19 Leads to Accelerated Increases in Children’s 
BMI z-Score Gain: An Interrupted Time-Series Study. Am J Prev Med. 
2021;61(4):e161–9.

 35. Walker R, Hiller JE. The index of relative socio-economic disadvantage: 
general population views on indicators used to determine area-based 
disadvantage. Aust N Z J Public Health. 2005;29(5):442–7.

 36. Australian Bureau of Statistics. Socio-Economic Indexes for Areas (SEIFA). 
2018. Page last updated 27 March 2018. Available at: https ://www.abs.
gov.au/websi tedbs /censu shome .nsf/home/seifa . Accessed 22 Feb 2022.

 37. Australian Bureau of Statistics. Census of Population and Housing, 2016. 
2016. Extracted from profile.id database. Available at: https ://profi le.id.
com.au/cws/about . Accessed 22 Feb 2022.

 38. Australian Bureau of Statistics. Census of Population and Housing 2016. 
2016. Extracted from profile.id database. Available at: https ://profi le.id.
com.au/austr alia/about ?WebID =260. Accessed 22 Feb 2022.

 39. Australian Bureau of Statistics. Socio-Economic Indexes for Areas (SEIFA), 
2016. 2016. Released at 10.30am (Canberra time) 27 March 2018 Table 1 
Postal Area (POA) SEIFA Summary, 2016. Available at: https ://www.abs.
gov.au/AUSST ATS/abs@.nsf/Detai lsPag e/2033.0.55.00120 16?OpenD 
ocume nt. Accessed 22 Feb 2022.

 40. Australian Bureau of Statistics. Census of Population and Housing, 2016. 
Canberra: ABS; 2016. TableBuilder Dataset: 2016 Census - Counting 
Persons, Place of Usual Residence (MB) POA by LANP - 4 Digit Level. Cat 
no. 2037.0.30.001 Microdata.

 41. Australian Bureau of Statistics. Census of Population and Housing, 2016. 
Canberra: ABS; 2016. TableBuilder Dataset: 2016 Census - Counting 
Families, Place of Enumeration (MB) POA by FMCF - 2 Digit Level. Cat no. 
2037.0.30.001 Microdata.

 42. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The 
REDCap consortium: Building an international community of software 
platform partners. J Biomed Inform. 2019;95:103208.

 43. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)—A metadata-driven methodology and 
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42(2):377–81.

 44. Epstein NB, Baldwin LM, Bishop DS. The McMaster Family Assessment 
Device. J Marital Fam Ther. 1983;9(2):171–80.

 45. Birch LL, Fisher JO, Grimm-Thomas K, Markey CN, Sawyer R, Johnson 
SL. Confirmatory factor analysis of the Child Feeding Questionnaire: a 
measure of parental attitudes, beliefs and practices about child feeding 
and obesity proneness. Appetite. 2001;36(3):201–10.

 46. Ratcliffe J, Huynh E, Stevens K, Brazier J, Sawyer M, Flynn T. Nothing About 
Us Without Us? A Comparison of Adolescent and Adult Health-State Val-
ues for the Child Health Utility-9D Using Profile Case Best-Worst Scaling. 
Health Econ. 2016;25(4):486–96.

 47. Stevens K. Developing a descriptive system for a new preference-based 
measure of health-related quality of life for children. Qual Life Res. 
2009;18(8):1105–13.

 48. Stevens K. Valuation of the Child Health Utility 9D Index. Pharmacoeco-
nomics. 2012;30(8):729–47.

 49. Stevens KJ. Working With Children to Develop Dimensions for a Prefer-
ence-Based, Generic, Pediatric. Health-Related Quality-of-Life Measure 
Qualitative Health Research. 2010;20(3):340–51.

 50. Centre for Epidemiology and Evidence NSWMoH. NSW Population Health 
Survey 2019 Collection Year 2019. Available at: https ://www.healt h.nsw.
gov.au/surve ys/adult /Docum ents/quest ionna ire-2019.pdf. Accessed 22 
Feb 2022.

 51. Flood V GJ, Gifford J, Tuner N, Hardy L. Evidence on existing, validated 
short-form survey instruments for children’s diet, physical activity, and 
sedentary behaviour: an Evidence Check review brokered by the Sax 
Institute (www.saxin stitu te.org.au) for the NSW Ministry of Health. 2016.

 52. Centers for Disease Control and Prevention. 2019 Youth Risk Behavior 
Survey Questionnaire. 2019. Available at: www.cdc.gov/yrbs. Accessed 22 
Feb 2022.

 53. Centre for Epidemiology and Evidence NSWMoH. NSW Population Health 
Survey 2008 Collection Year 2008; Available at: https ://www.healt h.nsw.
gov.au/surve ys/Docum ents/Quest ionna ire-2008.pdf. Accessed 22 Feb 
2022.

 54. Australian Bureau of Statistics. National Health Survey: First Results, 
2017-18. Canberra: ABS; 2018. 2018. Report No.: Catalogue No. 
4364.0.55.001. Available at: https ://www.abs.gov.au/stati stics /healt h/healt 
h-condi tions -and-risks /natio nal-healt h-surve y-first -resul ts/lates t-relea 
se#surve y-mater ial. Accessed 22 Feb 2022.

 55. Goodman R. The Strengths and Difficulties Questionnaire: a research 
note. J Child Psychol Psychiatry. 1997;38(5):581–6.



Page 18 of 18Brooks et al. BMC Public Health         (2022) 22:1215 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 56. Hendrie G, Cox D, Coveney J. Validation of the General Nutrition Knowl-
edge Questionnaire in an Australian Community Sample. Nutr Diet. 
2008;65:72–7.

 57. Secker D. Promoting optimal monitoring of child growth in Canada: 
using the new WHO growth charts. Can J Diet Pract Res. 2010;71(1):e1-3.

 58. World Health Organization. 2007 WHO Reference: BMI-for-age (5-19 
years). 2007. Available at: https ://www.who.int/tools /growt h-refer ence-
data-for-5to19 -years /indic ators /bmi-for-age [Accessed 22 Feb 2022].

 59. StataCorp. Stata Statistical Software: Release 14. College Station: Stata-
Corp LP; 2015.

 60. UN General Assembly. Convention on the Rights of the Child. United 
Nations, Treaty Series, vol. 1577. 1989. p. 3. Available at: https ://www.
refwo rld.org/docid /3ae6b 38f0.html. Accessed 24 May 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


