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Abstract 

Background:  The amount of time children spend outside of their home environment has increased over the past 
decades. Therefore, the quality of the health behaviour environments where young children spend time is likely to 
impact their health behaviour opportunities. The aim of this study was to describe the proportion of mothers who 
consider it possible to make changes in their local communities to increase opportunities for children to eat health-
ily, be physically active, and limit screen time exposure, as well as the proportion who have attempted to do so. The 
characteristics of mothers with differing advocacy beliefs and intentions were explored.

Methods:  Cross-sectional data collected using questionnaires from 307 mothers who participated in the 3.5-year 
follow-up of the INFANT cluster-randomized controlled trial were used. Frequencies were used to assess the number 
of mothers who thought it possible to bring about change in their local communities and for the those who had 
attempted to do so. Binary logistic regression analyses were used to compare sociodemographic characteristics of 
mothers with differing responses.

Results:  Most mothers thought it was possible to bring about change in their local community with regards to 
providing more opportunities for their child to eat healthily (83.7%), be physically active (90.9%) as well as limit 
exposure to screen time (63.5%). However, less than 19% and 11% of mothers have thought about or tried to bring 
about change in their child’s childcare centre or local community, respectively. No sociodemographic differences 
were found between the mothers who thought it was possible to bring about actioning change (p-values > 0.1) or for 
those that have thought about change (p-values > 0.1).

Conclusion:  As children are continuously being exposed to obesogenic environments future quantitative and 
qualitative studies are needed to describe how to promote parental advocacy and engagement, in order to provide 
children with environments that support healthy lifestyle behaviours.
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Background
In 2020 approximately 39  million children under five 
years of age were classified as overweight or obese [1]. 
Unhealthy lifestyle behaviours such as a poor diet, inade-
quate physical activity, and excessive sedentary behaviour 
are well recognized individual determinants of childhood 
obesity [2]. Furthermore, obesity-related behaviours have 
been found to be established in childhood and track into 

Open Access

*Correspondence:  christine.delisle.nystrom@ki.se

1 Department of Biosciences and Nutrition, Karolinska Institutet, Neo, 141 
83 Huddinge, Sweden
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-022-14659-8&domain=pdf


Page 2 of 7Delisle Nyström et al. BMC Public Health         (2022) 22:2211 

adulthood [3, 4]. Thus, there is a great need to promote 
healthy lifestyle behaviours in key environments where 
young children spend time: in the home, childcare, and 
community environments.

The amount of time spent in childcare has increased 
over recent decades due to increased employment rates 
of mothers [5], which has led to the childcare centre 
becoming an important setting for the promotion of 
healthy diet and physical activity behaviours [6]. In Aus-
tralia there are a range of childcare services available 
(e.g., long day care, family day care, pre-school, and infor-
mal care), with approximately two-thirds of one to four 
year old children attending some type of childcare [7]. 
According to the National Quality Framework, childcare 
in Australia should promote and support every child’s 
physical activity and health and ensure that for every 
child healthy eating and physical activity are appropriate 
and promoted, but specific benchmarks are not set [8]. 
Depending on the type of care, children either bring their 
own meals and snacks or they can be provided by the 
childcare provider [9, 10]. On the website for the Aus-
tralian Dietary Guidelines it specifies that discretionary 
foods and beverages should not be included at childcare 
[11]; however, jurisdictional differences for discretionary 
food recommendations have been observed in Australia, 
ranging from some never having these foods on the regu-
lar menu to some allowing them up to once per day [9]. 
Furthermore, with regards to physical activity there is a 
lack of written policies specifying the amount of physi-
cal activity children should participate in while in child-
care [12]. Thus, given the broad wording with regards to 
quality standards in childcare, coupled with the lack of 
written policy for physical activity, screen time, and diet, 
individual centres have much autonomy around their 
environment, thus there may be opportunity for parents 
to influence these factors within childcare.

The community environment, such as the local play-
grounds and parks as well as food stores and vendors, can 
also influence physical activity and diet through having 
appropriate play equipment for a variety of age groups 
and through food advertising and availability. While par-
ents play a key role in creating and supporting healthy 
lifestyle behaviours in the home environment [13], with 
more time being spent outside of the home environ-
ment parents need to ensure that childcare centres and 
community environments are concurrently promoting 
healthy lifestyle behaviours for their children.

The Melbourne Infant Feeding Activity and Nutrition 
Trial (INFANT) was an obesity prevention interven-
tion targeting Australian parents. The intervention was 
initiated when infants were four months of age and was 
15 months in duration [14]. Long-term follow-ups of 
these families were then conducted at 2- and 3.5-years 

post-intervention [15]. Long-term follow-ups in inter-
vention studies provide ideal opportunities to collect data 
outside the trial’s scope that is of interest to this popu-
lation, which will hopefully promote future research. 
At the 3.5-year follow-up in INFANT questions regard-
ing parental advocacy for promoting healthier diet 
and physical activity environments were added to the 
parental questionnaire as this is an area that is currently 
understudied.

Therefore, the aim of this study is to describe the pro-
portion of mothers who consider it possible to make 
changes in their local communities to increase oppor-
tunities for children to eat healthily, be physically active 
and limit screen time exposure, as well as the proportion 
who have attempted to do so. We also explored the char-
acteristics of mothers who believe it is possible to bring 
about change, as well as those who have thought about 
advocating for change in their communities regarding 
their child’s diet, physical activity, and screen time.

Methods
Study design and participants
INFANT was a community-based cluster randomized 
controlled trial. The overall aim of this trial was to pre-
vent obesity through the promotion of healthy lifestyle 
behaviours (i.e., promote positive diet and physical activ-
ity and reduce sedentary behaviours). Details regarding 
the study design, sample selection, and intervention have 
previously been described in detail [14, 16]. Briefly, the 
control-arm received usual care from maternal and child 
health services, whereas the intervention-arm received 
usual care plus the INFANT program (comprised of six 
group sessions complemented with take-home material 
over 15 months). The intervention content focused on 
dietary intake, sedentary behaviour, active play, as well as 
the family food, physical activity, and sedentary behav-
iour environments. Outcomes were assessed at baseline, 
post-intervention (15 months after baseline), and at two 
long-term follow-ups (2- and 3.5-years post-interven-
tion). This study was approved by the Deakin Univer-
sity Human Research Ethics Committee (2007 − 175) 
and conducted in accordance with the Declaration of 
Helsinki.

At baseline, 542 children were randomized into 
INFANT with 492 families completing post-interven-
tion measurements. All families that completed the trial 
were asked to participate in the long-term follow-ups 
[15]. This cross-sectional study utilizes data from the 307 
mothers that had complete data for the three questions 
regarding parental advocacy in their local community in 
the main caregiver’s questionnaire (i.e., Do you think it is 
possible for parents to bring about change in their local 
community to provide more opportunities for children 



Page 3 of 7Delisle Nyström et al. BMC Public Health         (2022) 22:2211 	

to eat healthily (yes or no) or to be physically active (yes 
or no); and to limit children’s exposure to screen time 
(yes or no)). Based on this inclusion criteria there were 
no statistically significant differences between the moth-
ers included or excluded based on the aforementioned 
questions who participated in the 3.5-year follow-up with 
regards to age, body mass index (BMI), or educational 
attainment (all p-values > 0.05).

Measures
Mothers as advocates of health
In the main caregiver’s questionnaire at the 3.5-year fol-
low-up (child age approximately five years old), mothers 
were first asked the following three questions: whether 
they think it is possible for parents to bring about change 
in their local community to provide more opportuni-
ties for children: (1) to eat healthily?; (2) to be physically 
active?; and (3) to limit children’s exposure to screen 
time? (yes or no). The aforementioned questions were 
created taking the transtheoretical model of behaviour 
change into account [17].

Subsequently, they were asked whether they had 
thought about, and separately whether they had tried to 
bring about, change in their child’s childcare centre, their 
child’s kindergarten/preschool/school, or elsewhere in 
their local community for each of the aforementioned 
behaviours (18 questions in total). For each question 
there were three answer options (yes, no, and not appli-
cable). For this manuscript the categories child’s child-
care centre and child’s kindergarten/preschool/school 
were combined into one category called childcare centre.

Maternal sociodemographic characteristics
At the time of study enrolment all mothers completed a 
demographic questionnaire regarding their age, weight, 
and height (self-reported), as well as educational attain-
ment, which was dichotomized into two categories: high 
school/trade school or university in order to maximize 
power.

Maternal concern
At the 3.5-year follow-up concern was assessed in the 
main caregiver’s questionnaire where mothers were 
asked to indicate their level of concern regarding: (1) 
their child’s weight; (2) their child’s diet; (3) their child’s 
physical activity level; (4) their child’s television view-
ing; and (5) their child’s use of computers and electronic 
games, each on a five-point Likert scale [18].

Statistical analyses
Frequencies were used to assess the number of mothers 
who thought it possible to bring about change in their 
local communities. For those who had answered `yes´ to 

at least one of the questions relating to the three health 
behaviours (n = 280), we then calculated the number 
and frequencies of the parents who had thought or tried 
to bring about change in their child’s childcare centre or 
elsewhere in their local community with regards to pro-
viding more opportunities for children to eat healthily 
and be physically active or limit exposure to screens. A 
dichotomous composite score variable was created (i.e., 
yes or no/not applicable) indicating whether parents have 
thought about bringing about change in any setting for 
diet, physical activity, or screen time (if they answered 
`yes´ to any of the nine questions they were categorized 
as `yes´).

Binary logistic regression analyses accounting for the 
cluster-based recruitment (i.e., by parent group in order 
to adjust for parents in the same community) were used 
to assess potential differences in maternal sociodemo-
graphic characteristics (n range = 306–307) and maternal 
concern (n = 307) between mothers who had answered 
`yes´ to at least one of the three questions regarding 
beliefs that it was possible to bring about change in their 
local community versus `no´ to all. Binary logistic regres-
sion analyses were also used to assess the cross-sectional 
associations between the composite score indicating 
whether mothers had thought about bringing about 
change with maternal sociodemographic characteristics 
(n range = 279–280) and maternal concern (n = 280). As 
there were no statistically significant differences between 
the intervention and control group regarding moth-
ers who thought it was possible to bring about change, 
the data for both groups were pooled. All models were 
adjusted for intervention status. Stata (Release 15, Stata-
Corp LP) was used for all analyses using a 5% level of 
significance.

Results
The 307 children were on average 5.0 ± 0.1 years old 
and 165 (53.8%) were boys. Mothers were on average 
37.3 ± 4.1 years old and 188 (61.2%) had a university 
education.

The majority of mothers thought it was possible to 
bring about change in their local community, with 83.7% 
(n = 257), 90.9% (n = 279), and 63.5% (n = 195) believing 
it is possible to advocate for opportunities to eat health-
ily, be physically active, and limit exposure to screen 
time, respectively. There were no statistically significant 
associations found for maternal age, educational attain-
ment, pre-pregnancy BMI or concern with child behav-
iours between mothers who thought it was possible to 
bring about change in their local community compared 
to those who did not (all p-values > 0.1). Supplemen-
tal Table 1 provides the odds ratios and 95% confidence 
intervals for all associations (see Additional file 1).
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Tables 1 and 2 display the number of parents who have 
thought or tried to bring about change in their child’s 
childcare centre or elsewhere in their local community, 
respectively. More parents had thought or tried to bring 
about change for diet compared to physical activity or 
screen time in both their child’s childcare centre and 
elsewhere in the local community. Furthermore, more 
parents had thought about bringing about change than 
had tried to do so. In fact, very few parents had tried to 
bring about change in their child’s childcare centre or 
elsewhere in the local community for any behaviour.

No statistically significant associations were observed 
between maternal concern, maternal age, educational 

attainment or BMI between those who had thought 
about bringing about change for any behaviour compared 
to those that have not (all p-values > 0.1). Supplemen-
tal Table 2 provides the odds ratios and 95% confidence 
intervals for all associations (see Additional file 1). These 
comparisons could not be made for parents who tried to 
bring about change given the very low prevalence.

Discussion
Parents are often considered natural advocates for their 
child, owing to the long-term obligation to their child’s 
well-being [19]. Throughout the past few decades, the 
most common parental advocates are those that have 

Table 1  Frequency of parents who have thought to bring about change (n, %) (n = 280)

a Two and four parents had missing values thus n = 278 (childcare centre) and n = 276 (elsewhere in the local community)
b One parent had missing values thus n = 279 (elsewhere in the local community)

Childcare centre Elsewhere in the 
local community

Provide more opportunities to eat healthily a

  Yes 51, 18.3% 36, 13.1%

  No 204, 73.4% 209, 75.7%

  Not applicable 23, 8.3% 31, 11.2%

Provide more opportunities to be physically active b

  Yes 24, 8.6% 31, 11.1%

  No 239, 85.3% 224, 80.3%

  Not applicable 17, 6.1% 24, 8.6%

Limit exposure to screens b

  Yes 9, 3.2% 15, 5.4%

  No 210, 75.0% 221, 79.2%

  Not applicable 61, 21.8% 43, 15.4%

Table 2  Frequency of parents who have tried to bring about change (n, %) (n = 280)

a One and three parent(s) had missing values thus n = 279 (childcare centre) and n = 277 (elsewhere in the local community)
b One and two parent(s) had missing values thus n = 279 (childcare centre) and n = 278 (elsewhere in the local community)

Childcare centre Elsewhere in the 
local community

Provide more opportunities to eat healthily a

  Yes 29, 10.4% 22, 7.9%

  No 217, 77.8% 215, 77.6%

  Not applicable 33, 11.8% 40, 14.5%

Provide more opportunities to be physically active b

  Yes 16, 5.7% 17, 6.1%

  No 229, 82.1% 221, 79.5%

  Not applicable 34, 12.2% 40, 14.4%

Limit exposure to screens

  Yes 5, 1.8% 11, 3.9%

  No 201, 71.8% 212, 75.7%

  Not applicable 74, 26.4% 57, 20.4%
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children with special needs [19–21], and little research 
has been conducted in other populations or settings. In 
the present study, the majority of mothers thought it was 
possible to bring about change in their local commu-
nity with regards to providing more opportunities to eat 
healthily, to be physically active as well as limit exposure 
to screen time. However, only about one fifth of mothers 
had in fact thought about or tried to bring about change 
in their child’s childcare centre and only around one 
tenth in their local community. Finally, we observed no 
sociodemographic differences or differences in the level 
of maternal concern between the mothers who thought it 
was possible to bring about change or for those that have 
thought to bring about change.

Qualitative studies with child healthcare workers have 
emphasised the need for support and good communi-
cation with parents to promote physical activity and a 
healthy diet in childcare settings [22–24]. However, other 
qualitative studies with child healthcare workers have 
proposed numerous barriers to parental involvement. 
These include that childcare workers perceive parents 
as too busy to engage in conversation and when time 
did permit topics other than nutrition were prioritized 
[25] or they were not concerned about the promotion of 
physical activity [26]. The Centers for Disease Control 
and Prevention created `Parents for Healthy Schools´, 
which is a resource for parents on how they can engage 
to promote healthy schools and it includes both nutrition 
and physical activity components [27]. In the facilitators 
guide they highlight the importance of educating school 
staff in order to develop their abilities to improve par-
ent engagement in school health [28]. This suggests that 
in order to engage parents in creating healthier school or 
childcare environments, the idea probably needs to be 
initiated from school or childcare staff and then parents 
can take the next step and create parent teacher associa-
tions or wellness committees.

Today’s society is increasingly obesogenic with food 
environments [29] and the built environment [30] being 
associated with childhood obesity. A recent study in Aus-
tralia found that almost 75% of outdoor food advertise-
ments within 500  m of primary and secondary schools 
promoted unhealthy foods and beverages [31]. This is a 
significant concern as exposure to food advertising has 
been found to be associated with an increase in food 
intake in children [32]. With regards to the built environ-
ment, a recent systematic review including 55 studies in 
2 to 6-year-old children found that in the school domain 
that greater availability of fixed playground equipment, 
open spaces, and a large variety of portable play equip-
ment had a positive impact on children’s physical activity 
levels [33]. This clearly demonstrates that there are areas 
where parents can advocate for change to create healthier 

local environments for their children; however, the ques-
tion remains on how to promote parental engagement.

According to a policy brief from UNICEF regarding 
marketing of unhealthy foods and beverages to chil-
dren, there is a need to form allied groups, as unified 
voices have greater chances to raise awareness and cre-
ate change [34]. Furthermore, according to McCammon 
et  al. [19] service providers can aid parents to grow as 
advocates through informing as well as providing train-
ing and other opportunities. In Australia, Cancer Coun-
cil Victoria created the campaign `Food Fight!´, which 
brings together parents/families, experts, and organiza-
tions to stop the marketing of unhealthy foods and bever-
ages where children play, learn, and commute [35]. Thus, 
there is potential through educational/advocacy cam-
paigns like `Food Fight!´, for parents to learn and become 
empowered, which could possibly lead to the formation 
of parental advocacy groups in the local communities 
who advocate to childcare centres, school boards and 
local governments to create better food and built envi-
ronments for children.

Finally, the number of mothers who thought about or 
tried to bring about change to limit their child’s exposure 
to screens in childcare or in the local community was 
much lower in comparison to those that have thought 
about or tried to bring about change to provide more 
opportunities to eat healthy and be more physically 
active. In the home environment parents of young chil-
dren have found it difficult to regulate screen use [36], 
which may be a reason why less mothers have reported 
thinking about or have tried to limit screen time outside 
the home environment in the present study. However, 
it is also possible that mothers in the current study did 
not perceive screen time in childcare as an issue, since 
screens are not often available in this setting in Aus-
tralia. Furthermore, in the local community (e.g., parks 
and playgrounds) are a setting which often encourages 
physical activity and mothers in this study may not per-
ceive screen time as a problem in this environment. More 
research, both quantitative and qualitative is needed to 
further investigate parental perceptions regarding advo-
cating for healthier screen time environments for their 
children.

To the best of our knowledge this is the first quantita-
tive study investigating parents as advocates for change 
for healthier lifestyle behaviours in both childcare and 
community environments. Further strengths of this study 
are the relatively large sample size of parents, questions 
regarding advocacy across a range of behaviours, as 
well as questions spanning from pre-contemplation to 
action. This study is limited by its cross-sectional design 
with the questions regarding advocacy only asked at the 
3.5-year follow-up as well as the fact that the questions 
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have not been validated. Additionally, the intervention 
and control group were pooled together for these analy-
ses which is another potential limitation. However, it is 
important to highlight that INFANT did not discuss or 
promote parental advocacy and there were no differences 
between groups with regards to the number of moth-
ers who thought it was possible to bring about change 
for the three health behaviours. Additionally, the fixed 
answer questions asked in the present study are limited, 
as we were not able to get the underling rationale of the 
mothers’ answers. Thus, future studies should include 
both fixed and open-ended questions to help better 
understand parents’ opinions and reasoning with regards 
to advocating for healthier lifestyle behaviours in both 
childcare and the local community.

Conclusion
The majority of mothers in INFANT reported that 
they thought it was possible to bring about change in 
their local community with regards to providing more 
opportunities to eat healthily, to be physically active as 
well as limit exposure to screen time. As children are 
continuously being exposed to obesogenic environ-
ments future quantitative and qualitative studies are 
needed to describe how to promote parental advocacy 
and engagement, in order to provide children with 
environments that support healthy lifestyle behaviours.

Abbreviations
BMI: Body mass index; INFANT: The Melbourne Infant Feeding Activity andNu-
trition Trial.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​022-​14659-8.

Additional file 1: Supplemental Table 1. Associations between 
maternal demographic characteristics and concern with mothers who 
thought it was possible to bring about change in their local community. 
Supplemental Table 2. Associations between maternal demographic 
characteristics and concern with mothers who have thought to bring 
about change in their child’s childcare centre or elsewhere in the local 
community.

Acknowledgements
Not applicable.

Authors’ contributions
KDH, KJC, and DC designed the study. CDN conducted the analysis and 
drafted the manuscript. All authors reviewed and revised the manuscript as 
well as read and approved the final manuscript.

Funding
Open access funding provided by Karolinska Institute. INFANT was funded by 
the National Health and Medical Research Council Project Grants (425801 & 
1008879). CDN was supported by a grant from the Swedish Research Council 
for Health Working Life and Welfare (2018 − 01137). KDH is supported by a 
Heart Foundation Future Leader Fellowship (105929).

Availability of data and materials
The datasets are available upon reasonable request to the corresponding 
author.

Declarations

Ethics approval and consent to participate
This study was approved by the Deakin University Human Research Ethics 
Committee (2007 − 175). Written informed consent was collected from the 
parents and the study was conducted in accordance with the Declaration of 
Helsinki.

Consent for publication
Not applicable.

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

Author details
1 Department of Biosciences and Nutrition, Karolinska Institutet, Neo, 141 
83 Huddinge, Sweden. 2 Institute for Physical Activity and Nutrition (IPAN), 
Deakin University, 3125 Geelong, Australia. 

Received: 13 September 2022   Accepted: 17 November 2022

References
	1.	 World Health Organization. Obesity and overweight key 

facts. 2021. https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​obesi​ty-​
and-​overw​eight. Accessed  26 Oct 2022.

	2.	 Campbell MK. Biological, environmental, and social influences on child-
hood obesity. Pediatr Res. 2016;79(1–2):205–11.

	3.	 Craigie AM, Lake AA, Kelly SA, Adamson AJ, Mathers JC. Tracking of 
obesity-related behaviours from childhood to adulthood: a systematic 
review. Maturitas. 2011;70(3):266–84.

	4.	 Jones RA, Hinkley T, Okely AD, Salmon J. Tracking physical activity and 
sedentary behavior in childhood: a systematic review. Am J Prev Med. 
2013;44(6):651–58.

	5.	 Australian Institute of Family Studies. Families then & now: How we worked. 
2020. https://​aifs.​gov.​au/​publi​catio​ns/​how-​we-​worked. Accessed 7 June 2022.

	6.	 Ward D, Story M. Role of policies and practices within early care and edu-
cation programs to support healthy food and physical activity practices. 
Child Obes. 2018;14(6):340.

	7.	 Australian Bureau of Statistics. Childhood Education and Care, Aus-
tralia. 2017. https://​www.​abs.​gov.​au/​stati​stics/​people/​educa​tion/​child​
hood-​educa​tion-​and-​care-​austr​alia/​latest-​relea​se. Accessed 26 Oct 2022.

	8.	 Australian Children’s Education & Care Quality Authority. Quality Area 2 - 
Children’s health and safety. 2022. https://​www.​acecqa.​gov.​au/​nqf/​natio​
nal-​quali​ty-​stand​ard/​quali​ty-​area-2-​child​rens-​health-​and-​safety. Accessed 
26 Oct 2022.

	9.	 Spence A, Love P, Byrne R, et al. Childcare food provision recommenda-
tions vary across Australia: Jurisdictional comparison and nutrition expert 
perspectives. Int J Environ Res. 2020;17(18):6793.

	10.	 Bell LK, Hendrie GA, Hartley J, Golley RK. Impact of a nutrition award 
scheme on the food and nutrient intakes of 2- to 4-year-olds attending 
long day care. Public Health Nutr. 2015;18(14):2634–42.

	11.	 National Health and Medical Research Council Australia. Healthy eating 
for infants, children and teenagers. 2019. https://​www.​eatfo​rheal​th.​gov.​
au/​eating-​well/​healt​hy-​eating-​throu​ghout-​all-​life/​healt​hy-​eating-​infan​
ts-​child​ren-​and-​teena​gers. Accessed 26 Oct 2022.

	12.	 Christian HE, Cross D, Rosenberg M, et al. Development of physical activ-
ity policy and implementation strategies for early childhood education 
and care settings using the Delphi process. Int J Behav Nutr Phys Act. 
2020;17(1):131.

	13.	 Lindsay AC, Sussner KM, Kim J, Gortmaker S. The role of parents in pre-
venting childhood obesity. Future Child. 2006;16(1):169–86.

	14.	 Campbell K, Hesketh K, Crawford D, Salmon J, Ball K, McCallum Z. The 
infant feeding activity and Nutrition Trial (INFANT) an early intervention 

https://doi.org/10.1186/s12889-022-14659-8
https://doi.org/10.1186/s12889-022-14659-8
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://aifs.gov.au/publications/how-we-worked
https://www.abs.gov.au/statistics/people/education/childhood-education-and-care-australia/latest-release
https://www.abs.gov.au/statistics/people/education/childhood-education-and-care-australia/latest-release
https://www.acecqa.gov.au/nqf/national-quality-standard/quality-area-2-childrens-health-and-safety
https://www.acecqa.gov.au/nqf/national-quality-standard/quality-area-2-childrens-health-and-safety
https://www.eatforhealth.gov.au/eating-well/healthy-eating-throughout-all-life/healthy-eating-infants-children-and-teenagers
https://www.eatforhealth.gov.au/eating-well/healthy-eating-throughout-all-life/healthy-eating-infants-children-and-teenagers
https://www.eatforhealth.gov.au/eating-well/healthy-eating-throughout-all-life/healthy-eating-infants-children-and-teenagers


Page 7 of 7Delisle Nyström et al. BMC Public Health         (2022) 22:2211 	

•
 
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: 

to prevent childhood obesity: cluster-randomised controlled trial. BMC 
Public Health. 2008;8:103.

	15.	 Hesketh KD, Campbell K, Salmon J, et al. The Melbourne Infant Feeding, 
Activity and Nutrition Trial (InFANT) program follow-up. Contem Clin Tri-
als. 2013;34(1):145–51.

	16.	 Campbell KJ, Lioret S, McNaughton SA, et al. A parent-focused interven-
tion to reduce infant obesity risk behaviors: a randomized trial. Pediatrics. 
2013;131(4):652–60.

	17.	 Prochaska JO, Velicer WF. The transtheoretical model of health behavior 
change. Am J Health Promot. 1997;12(1):38–48.

	18.	 Haines J, Downing KL, Tang L, Campbell KJ, Hesketh KD. Associations 
between maternal concern about child’s weight and related behaviours 
and maternal weight-related parenting practices: a cross-sectional study. 
Int J Behav Nutr Phys Act. 2018;15(1):104.

	19.	 McCammon SL, Spencer SA, Friesen BJ. Promoting family empowerment 
through multiple roles. J Fam Socl Work. 2001;5(3):24.

	20.	 Conely Wright A, Taylor S. Advocacy by parents of young children with 
special needs: activities, processes, and perceived effectiveness. J Soc Ser 
Res. 2014;40:591–605.

	21.	 Boshoff K, Gibbs D, Phillips RL, Wiles L, Porter L. Parents’ voices: ‘why and 
how we advocate’. A meta-synthesis of parents’ experiences of advocat-
ing for their child with autism spectrum disorder. Child Care Health Dev. 
2016;42(6):784–97.

	22.	 Tucker P, van Zandvoort MM, Burke SM, Irwin JD. The influence of parents 
and the home environment on preschoolers’ physical activity behaviours: 
a qualitative investigation of childcare providers’ perspectives. BMC Public 
Health. 2011;11:168.

	23.	 Fees B, Trost S, Bopp M, Dzewaltowski DA. Physical activity programming 
in family child care homes: providers’ perceptions of practices and barri-
ers. J Nutr Educ Behav. 2009;41(4):268–73.

	24.	 Lloyd-Williams F, Bristow K, Capewell S, Mwatsama M. Young children’s 
food in Liverpool day-care settings: a qualitative study of pre-school 
nutrition policy and practice. Public Health Nutr. 2011;14(10):1858–66.

	25.	 Dev DA, Byrd-Williams C, Ramsay S, et al. Engaging parents to promote 
children’s nutrition and health. Am J Health Promot. 2017;31(2):153–62.

	26.	 Wilke S, Opdenakker C, Kremers SPJ, Gubbels JS. Factors influencing child-
care workers’ promotion of physical activity in children aged 0–4 years: a 
qualitative study. Early Years. 2013;33(3):226–38.

	27.	 Centers for Disease Control and Prevention. CDC Healthy Schools. 2019.  
https://​www.​cdc.​gov/​healt​hysch​ools/​featu​res/​p4hs.​htm. Accessed 26 Oct 2022.

	28.	 Centers for Disease Control and Prevention. Promoting parent engage-
ment in school health: a facilitator’s guide for staff development. Atlanta: 
US. Department of Health and Human Services; 2012.

	29.	 Lobstein T, Jackson-Leach R, Moodie ML, et al. Child and adolescent 
obesity: part of a bigger picture. Lancet. 2015;385(9986):2510–20.

	30.	 Malacarne D, Handakas E, Robinson O, et al. The built environment as 
determinant of childhood obesity: a systematic literature review. Obes 
Rev. 2022;23(Suppl 1):e13385.

	31.	 Trapp G, Hooper P, Thornton L, et al. Children’s exposure to outdoor food 
advertising near primary and secondary schools in Australia. Health 
Promot J Austr. 2022;33(3):642–8.

	32.	 Boyland EJ, Nolan S, Kelly B, et al. Advertising as a cue to consume: a 
systematic review and meta-analysis of the effects of acute exposure 
to unhealthy food and nonalcoholic beverage advertising on intake in 
children and adults. Am J Clin Nutr. 2016;103(2):519–33.

	33.	 Terrón-Pérez M, Molina-García J, Martínez-Bello VE, Queralt A. Relationship 
between the physical environment and physical activity levels in preschool 
children: a systematic review. Curr Environ Health Rep. 2021;8(2):177–95.

	34.	 UNICEF. Marketing of unhealthy foods and non-alcoholic beverages to 
children. 2021. https://​www.​unicef.​org/​media/​116691/​file/​Marke​ting%​
20res​trict​ions.​pdf. Accessed 26 Oct 2022.

	35.	 Cancer Council Victoria. Food Fight. 2022. https://​www.​cance​rvic.​org.​au/​
foodf​ight. Accessed 26 Oct 2022.

	36.	 Fuller AB, Byrne RA, Golley RK, Trost SG. Supporting healthy lifestyle 
behaviours in families attending community playgroups: parents’ percep-
tions of facilitators and barriers. BMC Public Health. 2019;19(1):1740.

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

https://www.cdc.gov/healthyschools/features/p4hs.htm
https://www.cdc.gov/healthyschools/features/p4hs.htm
https://www.unicef.org/media/116691/file/Marketing%20restrictions.pdf
https://www.unicef.org/media/116691/file/Marketing%20restrictions.pdf
https://www.cancervic.org.au/foodfight
https://www.cancervic.org.au/foodfight

	Mothers as advocates for healthier lifestyle behaviour environments for their children: results from INFANT 3.5-year follow-up
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design and participants
	Measures
	Mothers as advocates of health
	Maternal sociodemographic characteristics
	Maternal concern
	Statistical analyses


	Results
	Discussion
	Conclusion
	Acknowledgements
	References


