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Abstract
Objective: Fathers’ parenting behaviours contribute to the development of children’s dietary behaviours and
subsequent weight outcomes, yet the majority of research focusses on maternal influences. Understanding fathers’
perceptions of their effectiveness to influence children’s dietary behaviours will allow the development of whole-offamily interventions promoting obesity protective behaviours. This unique study is the first to investigate 1) tracking of
paternal self-efficacy for promoting obesity protective dietary intakes in young children; 2) demographic characteristics
of fathers and their self-efficacy category; and 3) associations between paternal self-efficacy and young children’s
dietary intakes.
Methods: Paternal self-efficacy for promoting children’s obesity protective dietary intakes was assessed longitudinally
from fathers (n = 195) in the Extended Infant Feeding Activity and Nutrition Trial Program at child age 4 and 36
months. Multinomial logistic regression examined self-efficacy tracking categories (persistently high; persistently low;
increasing; decreasing) by paternal age, education and BMI. Linear regression examined associations between paternal
self-efficacy tracking categories and child dietary intakes at 36 months.
Results: Paternal self-efficacy for promoting children’s obesity protective dietary intakes reduced over time. Fathers with
trade/certificate or university qualifications had lower odds of having persistently low/decreasing self-efficacy (97 and 87%
lower respectively) compared to high-school educated fathers. Positive associations (β (95% CI)) were observed between
paternal self-efficacy category and children’s dietary intakes at 36 months: increasing self-efficacy and fruit (β89.8 (6.8;
172.7)), and vegetables (β39.2 (12.2; 66.2)); persistently high self-efficacy and water (β69.1 (2.9; 135.1)); decreasing selfefficacy and non-core drinks ((β30.1 (10.1; 50.1)). Persistently high self-efficacy was negatively associated with non-core
drinks (β-20.2 (− 34.8; − 5.5)), with negative associations observed between decreasing self-efficacy and children’s intakes
of fruit (β − 49.9 (− 87.5; − 12.3)), vegetables (β-19.9 (− 31.7; − 8.2)) and water (β-92.4 (− 172.6; − 12.3)).
Conclusions: Higher and/or sustained paternal self-efficacy is associated with fathers’ education and is important in
promoting children’s obesity protective dietary intakes. Associations between paternal self-efficacy and children’s dietary
intakes are present at a young age. This investigation was unique in its focus on paternal self-efficacy for promoting
children’s obesity protective dietary intakes and associations with children’s dietary intakes. Future family interventions
should consider how to maintain and/or improve paternal self-efficacy to promote obesity protective intakes from early
childhood.
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Background
Children’s dietary intakes have been shown to be low in
core foods such as fruit and vegetables and high in
nutrient-poor, energy-dense foods [1–3]. Evidence suggests this is the case even in pre-school aged children
[3–7]. The subsequent impact of these dietary intakes on
overweight and obesity in childhood and adolescence
have adverse health consequences in adult life, with
these health consequences significantly increasing risk of
chronic disease and early mortality [8]. There has been
little work involving fathers in the prevention or treatment of childhood obesity [9]. Previous research has
found that a variety of paternal factors, including their
own dietary intake [10, 11], general parenting style and
parenting behaviours [12] are associated with children’s
dietary intakes and/or weight outcomes. However, little
research exists on how fathers perceive their ability to
facilitate or limit children’s dietary intakes. This is likely
to provide valuable insights for the development of effective family-based interventions to promote children’s
energy balance behaviours.
First-time parents may have little to no experience in
infant feeding, although they are likely to have thoughts
or knowledge about what constitutes healthy behaviours
[13]. First-time parents regularly seek advice during their
child’s first year of life [14] which reflects parental need
for support and information during this period of rapid
child growth and transition. Parents often experience
concern regarding children’s eating and growth, and may
seek guidance from a variety of sources [15]. Accordingly, first-time parents may be receptive to knowledge
and skill development relating to parenting, including
the promotion of obesity protective behaviours. Selfefficacy describes a person’s confidence to engage in a
particular behaviour in a particular situation [16]. Social
Cognitive Theory suggests that parenting behaviours
around children’s dietary intakes are a result of the interaction between parental perception of their ability to
perform the new behaviour (self-efficacy), parental beliefs, including the value of the new behaviour (outcome
expectations), and the social and physical environment
in which parenting occurs [17, 18]. There is scant evidence regarding paternal self-efficacy and child dietary
intakes, with research involving fathers restricted to investigating parenting self-efficacy more generally (i.e.
competence in the parental role) [19, 20]. In contrast,
maternal self-efficacy has been well explored in the parenting literature [21–24], including in the context of
children’s energy balance behaviours [25–28].
Investigations of maternal self-efficacy suggest that
higher maternal self-efficacy may facilitate obesity protective energy balance behaviours in young children [26, 28]
but that maternal self-efficacy may also decline as children
become older [26, 28]. For example, in their cross-
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sectional study of maternal self-efficacy in mothers of
one-year old (n = 60) and five-year old (n = 80) children,
Campbell and colleagues [28] observed that it was
mothers of one-year old children who reported greater
confidence to limit undesirable energy balance behaviours.
Higher maternal self-efficacy was associated with more
favourable child intakes; higher child consumption of
water, fruits, and vegetables at 5 years of age, and higher
vegetable consumption and lower consumption of cordial
and cake at 1 year of age. In the context of child sedentary
behaviours, Hnatiuk and colleagues [26], investigated
tracking of maternal self-efficacy for limiting children’s
television viewing at child age 4 and 19 months in a cohort
of 404 Australian families. They observed that tracking of
maternal self-efficacy for limiting television viewing was
low, but those mothers who had persistently high or increasing self-efficacy had children who watched 35 min
less television at 19 months of age when compared to children of mothers with persistently low self-efficacy [26].
The relationship between paternal self-efficacy and
young children’s dietary intakes, as well as tracking of
paternal self-efficacy for facilitating obesity protective
dietary intakes in young children, are likely to have important implications for both the design and the timing
of delivery of family-based obesity-prevention interventions. Given their status as first-time fathers, measuring
paternal self-efficacy for facilitating obesity protective
dietary intakes in young children, prior to actual childfeeding experiences, and again at a later time-point once
child-feeding is established, may provide valuable insights into what changes occur in paternal self-efficacy,
and how best programs may be developed to support fathers to maintain (or increase) their self-efficacy. Accordingly, the aims of this study were to examine: 1)
tracking of paternal self-efficacy for promoting obesity
protective dietary intakes in children aged four to 36
months; 2) demographic characteristics of fathers who
maintained, increased or decreased their self-efficacy for
promoting obesity protective dietary intakes in young
children over the first 36 months of their children’s lives;
and 3) associations between paternal self-efficacy for
promoting obesity protective dietary intakes in young
children and young children’s dietary intakes.

Methods
Participant recruitment

This study performed secondary analysis of data collected from fathers (n = 195) participating in the extended Infant Feeding, Activity and Nutrition Trial
(InFANT Extend) Program when children were approximately four and 36 months of age. The InFANT Extend
Program was a cluster randomised controlled trial of a
parent-focused child obesity prevention intervention, the
details of which have been reported elsewhere [29].
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Briefly, the trial aimed to test the effectiveness of a
group-based program (six sessions) delivered to first
time mothers when infants were approximately 3–18
months of age. Quarterly newsletters were provided to
participants when children were 18–36 months of age.
Control participants received usual care and general
health newsletters. Recruitment of participants occurred
from first-time parent groups in seven local government
areas (LGA) within a 75 km radius of the research centre
(Geelong, Victoria, Australia).
Eligibility to participate included being a first-time parent and English literacy. Both the main carer and partner
were invited to participate in the program however, with
only main carers (mothers) participating, fathers were
not directly exposed to the program. Infants with
chronic health problems likely to influence height,
weight, levels of physical activity or eating behaviours
were permitted to participate in the program but were
excluded from analyses. The InFANT Extend Program
was approved by the Deakin University Human Research
Ethics Committee (EC-175-2007; Part 2–2007–175) and
the Department of Education and Early Childhood Development (Victoria, Australia) (2011_001000). Informed
written consent was obtained from all participants.
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The paternal self-efficacy score was split into quartiles
at T1 and T2 separately. A categorical variable was created, using a similar approach to other tracking studies
[26, 32, 33], to assess the direction of any self-efficacy
change. This variable contained four categories: persistently high self-efficacy (high or very high quartiles at T1
and T2); persistently low self-efficacy (low or very low
quartiles at T1 and T2); increasing self-efficacy (from low
or very low quartiles at T1 to high or very high quartiles
at T2); decreasing self-efficacy (from high or very high
quartiles at T1 to low or very low quartiles at T2).
Children’s dietary intakes were assessed when they
were 36 months of age using a 66 item food frequency
questionnaire (FFQ) completed by the main carer
(mother), with data analysed using the 2007 Australian
Food and Nutrient Database (AUSNUT) Database [34].
Dietary outcome variables included in analyses were
those corresponding to the parent survey dietary selfefficacy questions (fruit, vegetables, water, non-core
drinks). The average daily intake (in grams) of vegetables
(12 items), fruit (12 items; excluding juice), as well as
millilitres of water (2 items) and non-core drinks (10
items) (i.e. fruit juice, soft drinks) were calculated [29].
Statistical analyses

Measures

Fathers completed paper questionnaires providing
demographic and socio-economic variables including
date of birth to calculate age; country of birth; main language spoken at home; employment status and education level. Self-reported weight and height were
collected with body mass index (BMI) calculated as
weight (kg)/height (m2). Paternal BMI was split into
three groups (healthy weight, overweight and obese)
[30]. A dichotomous paternal age variable was created,
split at the median age of the fathers in the sample (33.4
years) [10]. Paternal education was collapsed into three
groups (high school or lower; trade or certificate qualification; university qualification) [31].
Paternal self-efficacy for promoting young children’s
obesity protective dietary intakes was assessed using four
items from a previously developed scale as, at the time
of data collection, no measures to assess self-efficacy in
these domains were published [28]. Fathers were asked
about their confidence regarding their children’s fruit,
vegetable, water and non-core drink intake over the next
year with responses using a four point Likert scale from
1; ‘not at all confident’ to 4; ‘extremely confident’ (e.g.:
“How confident are you that you will be able to get your
child to drink plain water over the next year?”). A selfefficacy score was then generated by averaging the scores
of the four items. This score had good internal reliability
in this sample (α = 0.88 at child age 4 months (T1) and
α = 0.75 at child age 36 months (T2)).

As there were no differences in paternal self-efficacy for
promoting young children’s obesity protective dietary intakes between intervention and control groups, data
were pooled. Tracking of paternal self-efficacy was
assessed using multinomial logistic regression with persistently high self-efficacy at T1 and T2 used as the reference category. The odds of being in different selfefficacy categories based on paternal demographic predictors were analysed using multinomial logistic regression (reference category: persistently high self-efficacy).
Associations between fathers’ self-efficacy tracking category and children’s fruit, vegetable, water and non-core
drink intakes were assessed using linear regression analyses. All analyses were adjusted for intervention status
and the cluster-based sampling design (first-time parent
groups). The significance level was set at 5%. Analyses
were conducted using Stata software (release 15; StataCorp LP, College Station, TX, USA).

Results
The sample available at baseline (child age approximately 4 months) was 433 fathers. Follow-up data were
missing for 238 fathers, thus the final sample with
complete data at child age approximately 36 months
consisted of 195 fathers (45%). Mean paternal age was
34.7 (SD 5.5) years. The majority of the sample were
born in Australia (79.5%). Similar proportions of fathers
were university (42.4%) or trade/certificate (39.8%) qualified with the remainder (17.8%) reporting either some
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high school or high school completion as their highest
level of education. The majority of fathers in this study
were overweight (50.2%), whilst 33.9 and 15.9% were in
the healthy weight and obese categories respectively.
There were no significant differences in baseline characteristics (age, education, weight, self-efficacy category)
between those lost to follow-up and those retained at 36
months.
At baseline, approximately 0.5% of fathers were categorised as not confident, 15% as slightly confident, 67% as
very confident and 17% extremely confident. Figure 1 presents the percentage of fathers within each category of paternal self-efficacy at each time point and prevalence of
each self-efficacy tracking category. The majority of fathers were categorised in either the persistently high selfefficacy category (44%) or decreasing self-efficacy category
(35%) between child age four to 36 months. There was a
significant decrease in the mean average paternal selfefficacy scores between child age four and 36 months (3.2
(SD 0.4) vs 2.9 (SD 0.5); p = 0.02).
Relative to fathers who had a high school education
only, those fathers who were trade/certificate qualified
had 97, 84 and 94% lower odds of having persistently
low, decreasing or increasing self-efficacy, respectively,
for promoting young children’s healthy dietary intakes
compared to fathers with persistently high self-efficacy
(Table 1). Additionally, relative to fathers who had a high
school education only, those fathers who were university
qualified had 87, 73 and 76% lower odds of having persistently low, decreasing or increasing self-efficacy respectively, compared to fathers with persistently high
self-efficacy. No difference in odds were observed for paternal age or BMI.

(2019) 16:53

Page 4 of 8

Associations between paternal self-efficacy tracking category and children’s dietary intakes at 36 months of age
are reported in Table 2. Persistently high self-efficacy was
associated with higher water intake and lower non-core
drink intake. Increasing self-efficacy was associated with
higher fruit and vegetable intake and lower non-core drink
intake. Decreasing self-efficacy was associated with lower
consumption of fruit, vegetables and water, and higher
consumption of non-core drinks. Fathers’ self-efficacy
accounted for 36% of the explained variance (Table 2).

Discussion
This study was the first to investigate paternal selfefficacy in relations to young children’s dietary intakes. It
provides important insights into how paternal selfefficacy changes over time, as well as the impact of paternal self-efficacy on young children’s obesity protective
dietary intakes. Accordingly, this study highlights the
importance of considering paternal (alongside maternal)
self-efficacy in the context of young children’s dietary
intakes.
More fathers reported reduced rather than increased
self-efficacy over the first 3 years of life which is consistent with work investigating maternal self-efficacy and
child energy balance behaviours [26, 28]. Hnatiuk and
colleagues [26] observed low tracking of maternal selfefficacy for limiting children’s television viewing between
child age 4–19 months in their sample of over 400 Australian mothers. Additionally, Campbell and colleagues
[28], in their cross-sectional study of mothers of one and
five-year-old children, observed lower maternal selfefficacy for limiting non-core foods and screen-time in
mothers of five-year-old children compared with

Fig. 1 Paternal self-efficacy categories for promoting children’s obesity protective dietary intakes between 4 and 36 months
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Table 1 Fathers’ self-efficacy category to promote healthy eating according to paternal predictorsa
Paternal characteristics

Persistently low self-efficacy

Decreasing self-efficacy

Increasing self-efficacy

OR

OR

OR

95% CI

95% CI

95% CI

Age
≤33.4 years

1.0 (ref)

≥33.5 years

0.34

1.0 (ref)
(0.10–1.15)

1.11

1.0 (ref)
(0.60–2.10)

1.00

(0.41–2.47)

Education
High school or lower

1.0 (ref)

1.0 (ref)

1.0 (ref)

Trade or certificate

0.03

(0.004–0.19)

0.16

(0.05–0.50)

0.06

(0.01–0.26)

University

0.13

(0.03–0.53)

0.27

(0.09–0.84)

0.24

(0.06–0.95)

BMI category
Healthy weight

1.0 (ref)

1.0 (ref)

1.0 (ref)

Over weight

2.12

(0.53–8.37)

0.82

(0.40–1.67)

0.65

(0.25–1.71)

Obese

1.60

(0.24–10.81)

1.58

(0.62–4.04)

0.46

(0.08–2.44)

Multinomial logistic regression, adjusted for intervention group and clustering by first-time parent group (reference group persistently high self-efficacy)
a
Bold results are significant at p < 0.005

mothers of infants. Whilst the current study, along with
the previous two studies, used the same tool to measure
parental self-efficacy, this accumulating evidence, across
different samples, provides consistent evidence regarding
decreasing parental self-efficacy during early childhood.
These findings suggest family-based interventions are
needed to maintain parental self-efficacy given higher
parental self-efficacy is associated with more favourable
child health outcomes and behaviours [26, 35, 36].
Our observation of an overall decrease in fathers’ selfefficacy may have been influenced by the first-time
father status of the sample. Fathers with more than one
child may display a different self-efficacy profile. [37] It
may be that prior child rearing experiences influence fathers’ self-efficacy with subsequent children (possibly
higher or lower self-efficacy depending on previous experience) [28]. The timing of the decrease in paternal
self-efficacy cannot be determined in the current study
given the 32 month period between measures. It may be
that self-efficacy decreases continuously across a child’s
life; soon after the introduction of solid foods; or when
toddler eating behaviours such as food refusal or fussy
eating have emerged. Nevertheless, the implementation
of targeted approaches to maintain or increase paternal

self-efficacy likely need to commence as early as possible, possibly prior to the introduction of solid foods, so
as to maximise any impact of such approaches. Indeed,
other work in parenting self-efficacy has demonstrated
successful outcomes in improving first-time parent selfefficacy, [20] and young child dietary intakes, [38] suggesting it is feasible to do so. Given the known associations between paternal and young child dietary intakes
[11], the development of whole-of-family health promotion programs that aim to maintain or increase paternal
self-efficacy during early childhood are likely to be
important.
The influence of parental education status has been
previously investigated in the context of parental feeding
practices [39] and associations between parents’ and
children’s dietary intakes [10, 40]. Paternal education status has not previously been investigated in the context
of fathers’ self-efficacy for the promotion of young children’s obesity protective dietary intakes. Our observation
that fathers with a trade/certificate or university qualification were less likely to have persistently low selfefficacy or decreasing self-efficacy for promoting young
children’s healthy dietary intakes when compared to
those whose highest educational attainment was

Table 2 Associations between fathers’ self-efficacy tracking category and children’s dietary intakes (β (95% CI)a
Food group

Persistently high self-efficacy

Increasing self-efficacy

Decreasing self-efficacy

Persistently low self-efficacy

Fruit

8.9 (− 32.2; 50.03)

89.8 (6.8; 172.7)

-49.9 (− 87.5; − 12.3)

−9.5 (− 127.8; 108.9)

Vegetables

4.3 (− 9.7; 18.3)

39.2 (12.2; 66.2)

−19.9 (−31.7; − 8.2)

−11.3 (− 35.1; 12.4)

Water

69.1 (2.9; 135.1)

45.8 (− 43.2; 134.7)

−92.4 (− 172.6; − 12.3)

−15.1 (− 108.9; 78.7)

Non-core drinks

−20.2 (− 34.8; − 5.5)

−15.5 (− 32.9; 1.8)

30.1 (10.1; 50.1)

−2.2 (− 22.8; 18.4)

% variance explained

6.0%

12.8%

17.2%

< 1%

All variables adjusted for intervention status and clustering
Intake was measured in grams/millilitres per day
a
Bold results are significant at p < 0.005

Walsh et al. International Journal of Behavioral Nutrition and Physical Activity

secondary school is consistent with cross-sectional work
by Ekim [41] involving 3–6 year old Turkish children
and their mothers. That study observed increasing maternal self-efficacy scores with increasing education status. Whilst our study observed decreasing paternal selfefficacy over time among fathers in all education groups,
fathers who were trade/certificate or university qualified
were less likely to report decreasing self-efficacy. This
finding may suggest that interventions that aim to maintain or increase paternal self-efficacy may be even more
important for fathers who have no formal qualification.
Our observation of associations between persistently
high, as well as increasing, paternal self-efficacy and
obesity protective child dietary intakes is consistent with
findings from two previous cross sectional studies from
Parekh and colleagues [36] and Ice and colleagues [35].
The Parekh study observed positive associations between
higher parental self-efficacy and child fruit intake and inverse associations between higher parental self-efficacy
and child intakes of non-core snacks and sugar sweetened beverages [36], while the Ice study observed correlations between higher parental self-efficacy and child
intake of fruit and vegetables [35].
The current study adds to the evidence base by focusing on fathers’ self-efficacy specifically. The previous
study samples have included only 22% [36] and 8% [35]
of fathers, respectively, and analysed pooled parental
data. Our results, consistent with those of maternaldominated studies, indicate that the self-efficacy of fathers is also an important influence on children’s obesity
protective behaviours.
Our investigation was novel in its focus on paternal
self-efficacy for promoting young children’s obesity protective dietary intakes and associations with young children’s dietary intakes. To our knowledge, this is the first
study to assess these concepts in fathers of young children. Study strengths included the longitudinal design,
diverse socioeconomic sample despite loss to follow-up,
and the reliability of the self-efficacy measure as shown
by test-retest. There were some limitations to the study
that should be noted. Dietary data were proxy reported
for children (by mothers) and are therefore susceptible
to social desirability bias. However, as the focus was the
association between paternal and child data, associations
should still be apparent even in the presence of a bias
toward socially desirable reporting. We acknowledge
that the percentage of variance is low, indicating other
factors not measured in this study influence children’s
intake and care should be taken when interpreting wide
confidence intervals observed for the dietary intake data.
Whilst this study aimed to elucidate predictors of paternal self-efficacy based on previous literature, it is possible that other self-efficacy predictors not measured
within the current study (e.g. parenting stress, marital
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satisfaction) may also impact on paternal self-efficacy. A
further limitation was the relatively small sample size
and participant loss to follow-up, although participant
attrition does appear random. Finally, the study results
might not be generalizable to fathers with more than
one child given the focus on first-time fathers.

Conclusions
Our results show that paternal self-efficacy for promoting young children’s obesity protective dietary intakes
changes over a two and a half year period in a mostly
downward direction. Additionally, we observed important associations between higher levels of paternal selfefficacy for promoting young children’s obesity protective dietary intakes and more favourable child dietary intakes at 36 months of age. These findings highlight the
potentially important role fathers’ self-efficacy may play
in determining child dietary intakes. Specifically, findings
from the current study suggest that support for fathers
is warranted to both increase, and prevent decreasing,
paternal self-efficacy in the context of promoting young
children’s healthy dietary intakes. Future research, as
well as including examination of both parents’ influences
on children’s dietary intakes, could investigate the strategies employed by fathers who attain and maintain high
self-efficacy for promoting young children’s healthy dietary behaviours is warranted in an effort to better understand how these strategies assist fathers in maintaining
their self-efficacy. Additionally, investigation of when paternal self-efficacy begins to decrease will allow the delivery of time sensitive interventions that increase
paternal self-efficacy and enable the development of
obesity protective family environments.
Acknowledgements
Not applicable.
Authors’ contributions
AW contributed to the analytical approach, interpreted results, drafted and
edited the manuscript, and had primary responsibility for the final content.
KC was the principal investigator on the InFANT Extend Program. KC and KH
designed and led the InFANT Extend Program. KC, KH and JH contributed to
the study question, analytical approach, interpretation of the results and
edited the manuscript. All authors read and approved the final manuscript.
Funding
The InFANT Extend Program was funded by a World Cancer Research Fund
grant (no. 2010/244). KDH is supported by an Australian Research Council
Future Fellowship (FT130100637) & Honorary National Heart Foundation of
Australia Future Leader Fellowship (100370).
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Ethics approval and consent to participate
The InFANT Extend Program was approved by the Deakin University Human
Research Ethics Committee (EC-175-2007; Part 2–2007–175) and the
Department of Education and Early Childhood Development (Victoria,
Australia) (2011_001000). Informed written consent was obtained from all
participants.

Walsh et al. International Journal of Behavioral Nutrition and Physical Activity

Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Received: 19 November 2018 Accepted: 18 June 2019

References
1. Commonwealth of Australia. 2007 Australian National Children's nutrition
and physical activity survey - main findings. Canberra: Commonwealth of
Australia; 2008. p. 1741867568.
2. Emmett P. Dietary assessment in the Avon longitudinal study of parents
and children. Eur J Clin Nutr. 2009;63:S38–44.
3. Lioret S, McNaughton SA, Spence AC, Crawford D, Campbell KJ. Tracking of
dietary intakes in early childhood: the Melbourne InFANT program. Eur J
Clin Nutr. 2013;67(3):275–81. https://doi.org/10.1038/ejcn.2012.218 PubMed
PMID: 23321573. Epub 2013/01/17.
4. Siega-Riz AM, Deming DM, Reidy KC, Fox MK, Condon E, Briefel RR. Food
consumption patterns of infants and toddlers: where are we now? J Am
Diet Assoc. 2010;110(12, Supplement):S38–51. https://doi.org/10.1016/j.jada.
2010.09.001.
5. Cowin I, Emmett P. Diet in a group of 18-month-old children in south West
England, and comparison with the results of a national survey. J Hum Nutr
Diet. 2007;20(3):254–67. https://doi.org/10.1111/j.1365-277X.2007.00772.x
PubMed PMID: 17539879. Epub 2007/06/02.
6. Duncanson K, Burrows T, Collins C. Effect of a low-intensity parent-focused
nutrition intervention on dietary intake of 2- to 5-year olds. J Pediatr
Gastroenterol Nutr. 2013;57(6):728–34. https://doi.org/10.1097/mpg.
0000000000000068 PubMed PMID: 24145618. Epub 2013/10/23.
7. Spence AC, Campbell KJ, Lioret S, McNaughton SA. Early Childhood
Vegetable, Fruit, and Discretionary Food Intakes Do Not Meet Dietary
Guidelines, but Do Show Socioeconomic Differences and Tracking over
Time. J Acad Nutr Diet. 2018. https://doi.org/10.1016/j.jand.2017.12.009
PubMed PMID: 29482964. Epub 2018/02/28.
8. Reilly JJ, Kelly J. Long-term impact of overweight and obesity in childhood
and adolescence on morbidity and premature mortality in adulthood:
systematic review. Int J Obes. 2011;35(7):891–8. https://doi.org/10.1038/ijo.
2010.222 PubMed PMID: 20975725. Epub 2010/10/27.
9. Morgan PJ, Young MD, Lloyd AB, Wang ML, Eather N, Miller A, et al.
Involvement of fathers in pediatric obesity treatment and prevention trials:
a systematic review. Pediatrics. 2017. https://doi.org/10.1542/peds.2016-2635.
10. Walsh AD, Cameron AJ, Hesketh KD, Crawford D, Campbell KJ. Associations
between dietary intakes of first-time fathers and their 20-month-old
children are moderated by fathers’ BMI, education and age. Br J Nutr. 2015;
114(6):988–94. https://doi.org/10.1017/S0007114515002755 PubMed PMID:
26281910.
11. Walsh AD, Cameron AJ, Crawford D, Hesketh KD, Campbell KJ. Dietary
associations of fathers and their children between the ages of 20 months
and 5 years. Public Health Nutr. 2016;19(11):2033–9. https://doi.org/10.1017/
s136898001600077x PubMed PMID: 27087595. Epub 2016/04/19.
12. Wake M, Nicholson JM, Hardy P, Smith K. Preschooler obesity and parenting
styles of mothers and fathers: Australian national population study.
Pediatrics. 2007;120(6):e1520–7 PubMed PMID: 2009761938. Language:
English. Entry Date: 20080307. Revision Date: 20091218. Publication Type:
journal article.
13. Liechty JM, Saltzman JA, Musaad SM. Health literacy and parent attitudes
about weight control for children. Appetite. 2015;91:200–8. https://doi.org/
10.1016/j.appet.2015.04.010.
14. Goldfeld SR, Wright M, Oberklaid F. Parents, infants and health care:
utilization of health services in the first 12 months of life. J Paediatr Child
Health. 2003;39(4):249–53 Epub 2003/05/21. PubMed PMID: 12755928.
15. Cash T, Desbrow B, Leveritt M, Ball L. Utilization and preference of nutrition
information sources in Australia. Health Expect. 2015;18(6):2288–95. https://
doi.org/10.1111/hex.12198.
16. Bandura A. Self-efficacy: toward a unifying theory of behavioral change.
Psychol Rev. 1977;84(2):191–215 Epub 1977/03/01. PubMed PMID: 847061.
17. Bandura A. Health promotion by social cognitive means. Health Educ Behav.
2004;31(2):143–64. https://doi.org/10.1177/1090198104263660 Epub 2004/
04/20. PubMed PMID: 15090118.

(2019) 16:53

Page 7 of 8

18. McAlister AL, Perry CL, individuals PGSH. Environments, and health
behaviors interact: social cognitive theory. Health behavior and health
education: theory, research, and practice. 4th ed. San Francisco: Jossey-Bass;
2008. p. 169–88.
19. Sevigny PR, Loutzenhiser L. Predictors of parenting self-efficacy in mothers and
fathers of toddlers. Child Care Health Dev. 2010;36(2):179–89. https://doi.org/
10.1111/j.1365-2214.2009.00980.x Epub 2009/08/04. PubMed PMID: 19645829.
20. Hudson DB, Campbell-Grossman C, Fleck MO, Elek SM, Shipman A. Effects of
the New Fathers Network on first-time fathers’ parenting self-efficacy and
parenting satisfaction during the transition to parenthood. Issues Compr
Pediatr Nurs. 2003;26(4):217–29. https://doi.org/10.1080/01460860390246687
Epub 2003/11/25. PubMed PMID: 14630529.
21. Sanders MR, Woolley ML. The relationship between maternal self-efficacy
and parenting practices: implications for parent training. Child Care Health
Dev. 2005;31(1):65–73. https://doi.org/10.1111/j.1365-2214.2005.00487.x
PubMed PMID: 15658967. Epub 2005/01/22.
22. Kohlhoff J, Barnett B. Parenting self-efficacy: links with maternal depression,
infant behaviour and adult attachment. Early Hum Dev. 2013;89(4):249–56.
https://doi.org/10.1016/j.earlhumdev.2013.01.008 PubMed PMID: 23398731.
Epub 2013/02/13.
23. Leahy-Warren P, McCarthy G. Maternal parental self-efficacy in the
postpartum period. Midwifery. 2011;27(6):802–10. https://doi.org/10.1016/j.
midw.2010.07.008 PubMed PMID: 20888092. Epub 2010/10/05.
24. Anzman-Frasca S, Stifter CA, Paul IM, Birch LL. Infant temperament and
maternal parenting self-efficacy predict child weight outcomes. Infant Behav
Dev. 2013;36(4):494–7. https://doi.org/10.1016/j.infbeh.2013.04.006 Epub
2013/06/04. PubMed PMID: 23728195; PubMed Central PMCID:
PMCPMC3808525.
25. Koh GA, Scott JA, Woodman RJ, Kim SW, Daniels LA, Magarey AM. Maternal
feeding self-efficacy and fruit and vegetable intakes in infants. Results from
the SAIDI study. Appetite. 2014;81:44–51. https://doi.org/10.1016/j.appet.
2014.06.008 PubMed PMID: 24911620. Epub 2014/06/10.
26. Hnatiuk JA, Salmon J, Campbell KJ, Ridgers ND, Hesketh KD. Tracking of
maternal self-efficacy for limiting young children's television viewing and
associations with children's television viewing time: a longitudinal analysis
over 15-months. BMC Public Health. 2015;15:517. https://doi.org/10.1186/
s12889-015-1858-3 Epub 2015/05/31. PubMed PMID: 26025144; PubMed
Central PMCID: PMCPMC4448909.
27. Rohde JF, Bohman B, Berglind D, Hansson LM, Frederiksen P, Mortensen EL,
et al. Cross-sectional associations between maternal self-efficacy and dietary
intake and physical activity in four-year-old children of first-time Swedish
mothers. Appetite. 2018;125:131–8. https://doi.org/10.1016/j.appet.2018.01.
026 Epub 2018/02/07. PubMed PMID: 29408332.
28. Campbell K, Hesketh K, Silverii A, Abbott G. Maternal self-efficacy regarding
children's eating and sedentary behaviours in the early years: associations
with children's food intake and sedentary behaviours. Int J Pediatr Obes.
2010;5(6):501–8.
29. Campbell KJ, Hesketh KD, McNaughton SA, Ball K, McCallum Z, Lynch J, et
al. The extended infant feeding, activity and nutrition trial (InFANT extend)
program: a cluster-randomized controlled trial of an early intervention to
prevent childhood obesity. BMC Public Health. 2016;16:166. https://doi.org/
10.1186/s12889-016-2836-0 Epub 2016/02/19. PubMed PMID: 26888759;
PubMed Central PMCID: PMCPMC4758178.
30. Brophy S, Rees A, Knox G, Baker J, Thomas NE. Child Fitness and Father's
BMI Are Important Factors in Childhood Obesity: A School Based CrossSectional Study. Plos One. 2012;7(5):e36597–e PubMed PMID: 22693553.
Language: English. Language Code: eng. Date Created: 20120613. Update
Code: 20120615. Publication Type: Journal Article. Journal ID: 101285081.
Publication Model: Print-Electronic. Cited Medium: Internet. NLM ISO Abbr:
PLoS ONE PubMed Central ID: PMC3365059 Linking ISSN: 19326203. Subset:
In-Data-Review.
31. Cameron AJ, Ball K, Hesketh KD, McNaughton SA, Salmon J, Crawford DA, et
al. Variation in outcomes of the Melbourne infant, feeding, activity and
nutrition trial (InFANT) program according to maternal education and age.
Prev Med. 2013. https://doi.org/10.1016/j.ypmed.2013.10.021.
32. Yang X, Telama R, Viikari J, Raitakari OT. Risk of obesity in relation to physical
activity tracking from youth to adulthood. Med Sci Sports Exerc. 2006;38(5):
919–25. https://doi.org/10.1249/01.mss.0000218121.19703.f7 Epub 2006/05/
05. PubMed PMID: 16672846.
33. Cleland VJ, Ball K, Magnussen C, Dwyer T, Venn A. Socioeconomic position
and the tracking of physical activity and cardiorespiratory Fitness from

Walsh et al. International Journal of Behavioral Nutrition and Physical Activity

34.

35.
36.

37.

38.

39.

40.

41.

childhood to adulthood. Am J Epidemiol. 2009;170(9):1069–77. https://doi.
org/10.1093/aje/kwp271.
Food Standards Australia New Zealand AUSNUT. Australian food,
supplement and nutrient database for estimation of population nutrient
intakes. Canberra: Food Standards Australia New Zealand; 2007.
Ice CL, Neal WA, Cottrell L. Parental efficacy and role responsibility for
assisting in child’s healthful behaviors. Educ Urban Soc. 2014;46(6):699–715.
Parekh N, Henriksson P, Delisle Nyström C, Silfvernagel K, Ruiz JR, Ortega FB,
et al. Associations of parental self-efficacy with diet, physical activity, body
composition, and cardiorespiratory Fitness in Swedish preschoolers: results
from the MINISTOP trial. Health Educ Behav. 2018;45(2):238–46. https://doi.
org/10.1177/1090198117714019 PubMed PMID: 28629222.
Hesketh KD, Hinkley T, Campbell KJ. Children’s physical activity and screen
time: qualitative comparison of views of parents of infants and preschool
children. Int J Behav Nutr Phys Act. 2012;9:152. https://doi.org/10.1186/14795868-9-152 Epub 2012/12/29. PubMed PMID: 23270548; PubMed Central
PMCID: PMCPMC3543294.
Spence AC, Campbell KJ, Crawford DA, McNaughton SA, Hesketh KD.
Mediators of improved child diet quality following a health promotion
intervention: the Melbourne InFANT program. Int J Behav Nutr Phys Act.
2014;11:137. https://doi.org/10.1186/s12966-014-0137-5 Epub 2014/11/05.
PubMed PMID: 25366542; PubMed Central PMCID: PMCPMC4230360.
Vereecken CA, Keukelier E, Maes L. Influence of mother's educational level
on food parenting practices and food habits of young children. Appetite.
2004;43(1):93–103. https://doi.org/10.1016/j.appet.2004.04.002. PubMed
PMID: 2004-17741-013.
Cameron AJ, Ball K, Hesketh KD, McNaughton SA, Salmon J, Crawford DA, et
al. Variation in outcomes of the Melbourne infant, feeding, activity and
nutrition trial (InFANT) program according to maternal education and age.
Prev Med. 2014;58:58–63. https://doi.org/10.1016/j.ypmed.2013.10.021 Epub
2013/11/10. PubMed PMID: 24201090.
Ekim A. The effect of Parents’ self-efficacy perception on healthy eating and
physical activity behaviors of Turkish preschool children. Issues Compre
Pediatr Nurs. 2015:1–13. https://doi.org/10.3109/01460862.2015.1090500
Epub 2015/10/17. PubMed PMID: 26471958.

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

(2019) 16:53

Page 8 of 8

