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Abstract
Objective: The aim of the study was to assess the impact of different lunchbox
messages on parents’ intention to pack a healthy lunchbox.
Design: This study employed an experimental design.
Setting: A series of messages were developed to align with the six constructs of
the Health Belief Model. Messages were also developed that were (and were
not) personalised and varied based on the source of the information provided
(university, school, dietitian and health promotion service). During a telephone
survey, participants were read the content of each message and asked about their
intention to pack a healthy lunchbox.
Participants: Parents of primary school-aged children were randomised to receive
different messages to encourage the packing of healthy lunchboxes.
Results: The studywas completed by 511 parents. Linearmixed regression analyses
identified significant differences (P < 0·05) in intention scores between variant
messages targeting the same behavioural constructs for ‘susceptibility’, ‘severity’,
‘benefits’ and ‘barriers’ but not ‘cues to action’ or ‘self-efficacy’. The highest mean
behavioural intention score was for ‘benefits’, whilst the lowest mean score was for
‘barriers’. There were no significant differences in intention scores of parents
receiving messages from a dietitian, university, health promotion team or school
(P = 0·37). Intention scores did not differ in which messages were personalised
based on child’s name (P = 0·84) or grade level (P= 0·54).
Conclusions: The findings suggest that messages that focus on the benefits of
packing healthy lunchboxes may be particularly useful in improving intentions
of parents to pack healthy foods for their children to consume at school.
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In countries such as Australia, the USA and the UK, the
majority of school-aged children exceed dietary guideline
recommendations regarding the consumption of discre-
tionary foods, that is, those foods higher in salt, sugar
and saturated fat(1–3). Unhealthy dietary habits in children
increase the risk of a variety of immediate and long-term
health conditions, including dental caries, diabetes, obesity
and CVD(4–7). As such, improving child nutrition has been
identified as a global health priority(8).

Children consume approximately one-third of their
daily energy intake during school hours(9). Food consumed
at school typically comes from either the school’s food
service, such as the school canteen or cafeteria, or via a
packed lunch(9). In Australia, like the UK(10), the majority
(>85 %) of food consumed at school is brought from home
via a school lunchbox, typically packed by parents(9).
In Australia, school lunchboxes have been found to contain
an average of 3·5 serves of discretionary choices(11), far
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exceeding Australian dietary recommendations for primary
school-aged children(12), and over 2800 kJ(13), equivalent to
40 % of a primary school-aged child’s entire daily energy
intake(14). As such, strategies that are successful in achiev-
ing even modest improvements in the nutritional quality of
foods packed in school lunchboxes could make an impor-
tant contribution to improving child nutrition(15).

The use of text-based messaging via mobile phone
applications has the potential to reach large numbers of
parents and students at low cost and represents a promising
intervention to improve the packing of healthy school
lunchboxes(16). Text message-based interventions have
been found to be highly acceptable by end-users(16), and
systematic reviews have demonstrated that text-based
messaging can be an effective tool for disease prevention
and management across a variety of health behaviours
and conditions(17). Furthermore, a recent randomised
trial utilising text messaging as part of a broader multi-
component intervention found that it was effective in
reducing discretionary choices and increasing ‘everyday’
healthy choices in school lunchboxes(18).

Whilst there is evidence to suggest that text-basedmessag-
ing may be effective in improving the nutritional quality of
foods packed in a lunchbox, systematic reviews suggest that
personalisation, tailoring of message content and message
framing may enhance their effects(19). Furthermore, the use
of behaviour change frameworks in message development
can help to identify factors that may improve intervention
effects, and their use is recommended in the development
of content for text message-based interventions(19). The
Health Belief Model (HBM) is one behaviour change theory
that suggests that health risk behaviour is mediated by indi-
vidual beliefs and perceptions(20,21). The HBM has been used
as a theoreticalmodel in the development ofmobile health or
m-health interventions(22), and a number of its constructs
have been found in meta-analyses to be effective in predict-
ing a range of health behaviours(23). The HBM was designed
to explain, and so help determine, which beliefs should be
targeted in communication campaigns to modify health
behaviours. As such, it may be a particularly relevant theory
to apply in efforts to further enhance the impact of the
text-message based strategies to improve lunchbox packing
behaviours given the importance of communication for
text-message based interventions.

Text-message based interventions have considerable
potential reach(24) and may represent a lower cost means
of delivering information at a population relative to in-
person approaches. If delivered at a population level, even
small improvements in their effect, achieved through delib-
erate and data-driven (optimisation)(25) approaches, may
yield meaningful impacts at the population level.
Therefore, the aim of this study was to assess:

1. The impact of different m-health message content tar-
geting the same HBM construct on parents’ intention
to pack a healthy lunchbox.

2. The impact of m-health messages targeting different
HBM constructs on parents’ intention to pack a healthy
lunchbox.

3. Whether the personalisation and credibility of the
m-health message source increases parents’ intention
to pack a healthy lunchbox.

Method

Study design and setting
This study employed an experimental design. All partici-
pants were read one randomly selected message for each
of the six domains of the HBM (six messages in total)
and additionally one message which was (or was not)
personalised and one message which varied based on
the suggested source of the information provided (inde-
pendent variable). After each message, participants were
then asked about their intention to pack a healthy lunchbox
(dependent variable). The study was conducted via a com-
puterised-assisted telephone interview (CATI) of parents
of primary school-aged children, from twelve Catholic
primary schools in the Hunter New England region of
New South Wales, Australia. The Hunter region encom-
passes major city and regional areas and is characterised
by a high proportion of the population from low socio-
economic backgrounds(26).

Sample
The sampling frame for this study was parents with a child
enrolled in Kindergarten to Grade 6 who had previously
participated in an m-health randomised controlled trial of
a physical activity and healthy lunchbox intervention(18)

and had consented to be contacted and invited to partici-
pate in future child health research studies.

Data collection and measures
Participants, who had consented to being contacted again
in the m-health randomised controlled trial (18), were tele-
phoned to complete a survey via CATI between October
2018 and December 2018. Telephone interviews were
delivered by experienced telephone interviewers.

Participant characteristics
Socio-demographic characteristics of parents and children
assessed as part of telephone interviews conducted during
the preceding m-health randomised controlled trial were
used in this study, including parent postcode of residence,
highest level of education, employment status and sex.

Message development
M-health messages were developed by a team of public
health nutritionists, behavioural scientists and school edu-
cation researchers. Content of messages was developed
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to align with HBM constructs (susceptibility, severity, ben-
efits, barriers, cues to action, self-efficacy)(20,21). Within
eachHBM construct, a variety ofmessages were developed
addressing topics relating to nutrition of children and
lunchboxes, as described in Table 2:

1. Perceived susceptibility: defined as the belief that a per-
son will develop a disease or condition(27). Five mes-
sages were developed targeting each of five common
adverse effects of poor dietary intake reported in the lit-
erature to represent a concern for parents including
child overweight and obesity(5), Type II diabetes(6,7),
tooth decay(4), dietary impacts on school performance
and behaviour at school(28). All text messages used pub-
lished estimates in Australian samples to communicate
susceptibility of children to each of the adverse effects
of poor child diet, such as the percent of children with
overweight or obesity, tooth decay prevalence and risk
of Type II diabetes.

2. Perceived severity: defined as the belief of the serious-
ness of a condition or the consequences associated with
leaving a condition untreated(27). Four messages were
developed targeting four of the most severe adverse
effects of poor dietary intake reported in the literature
including the effects of overweight and obesity(5,28),
Type II diabetes(6,7) and tooth decay(4). All text messages
developed reported published statistics for the
Australian context(4,13,29) in an effort to communicate
the seriousness and severity of conditions associated
with poor dietary intake.

3. Perceived benefits: defined as the belief of potential
positive aspects by partaking in a health action(27).
Five messages were developed that highlighted five
benefits of improved dietary intake for children, com-
monly reported in the literature and by formative evalu-
ation with Australian parents including benefits of
healthy eating at school and improved performance at
school(28), formation of healthy habits throughout all life
stages(12), child tooth development(4), impacts on mood
and behaviour(28) and maintenance of a healthy
weight(12). Each topic was chosen to complement topics
covered in messages aligned to the perceived suscep-
tibility and severity constructs.

4. Perceived barriers: defined as the belief of the costs
(both tangible and psychological) of partaking in a
health action(27). Eight messages were created targeting
the most common parental barriers in packing a healthy
lunchbox based on formative evaluation with Australian
parents in the current literature. Each message reflected
one parental barrier including time constraints(30–32),
cost(30–32), fussy eating(30–32), food safety(30,31), knowl-
edge(30–32), peer and parental influence(31).

5. Cues to action: defined as factors or strategies that trigger
action or readiness to change(27). Of the five messages
developed, each message described simple strategies
parents could use to improve the nutrition of school

lunchboxes aligned to perceived parental barriers.
The cues to action complemented the parental barriers
of cost, food safety, knowledge and convenience(30–32).

6. Self-efficacy: defined as the belief or confidence in a per-
son’s ability to take action(27). Fivemessages were devel-
oped that included ‘how-to’ information relating to
parental barriers of packing a healthy lunchbox, in par-
ticular, cost, food safety, knowledge and skills, to com-
plement cues to action messages(30–32).

Additional messages were also developed to test the effects
of different sources of information and personalisation of
messages. Messages were developed varying the source
of information as being from either an academic institution
(the University of Newcastle) a local health service (Hunter
New England Health, Health Promotion team), dietitians,
or their local school, based on literature suggesting that
educational systems, health services and health profession-
als are a trusted and credible source of information(33)

as seen in Table 4. In addition, personalised messages
were developed using the child’s name and school
grade level v. messages that did not use the child’s name
or grade level. Personalisation of messages using the
participants or child’s name or other socio-demographic
features has been reported in the literature as being
considered more meaningful and may lead to higher
engagement with content(34). Examples of messages are
highlighted in Table 4.

Instrument development and experimental
manipulation
Each parent was randomly assigned one lunchbox mes-
sage per HBM construct and one message each in relation
to the credibility of the source and child’s age and name
personalisation. After interviewers read each message, par-
ticipants were asked about their intention to pack a healthy
lunchbox on a ten-point scale (0; no intention to pack a
healthy lunchbox to 10; every intention to pack a healthy
lunchbox). Intention was used as an indicator for packing
a healthy lunchbox as it demonstrates a parent’s reflective
motivation to perform a behaviour or action, in this case,
the packing a healthy lunchbox for their child(35). Survey
questions were developed by a team of public health nutri-
tionists, behavioural scientists and school education
researchers based on similar items commonly used to
assess behavioural intention(35,36). Questions were pilot
tested for comprehension and understanding and reviewed
by experienced telephone interviewers.

Statistical analysis
All statistical analyses were performed using SAS (version
9·3) statistical software. Descriptive statistics were used
to characterise the sample. Residential postcodes of parents
were used to classify participants as residing in lower or
higher socio-economic areas using the median score for
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the state of New South Wales according to the 2016 Socio-
Economic Index for Areas(37). Parents postcodes were also
used to characterise the geographic locality of participants,
as either rural or urban using the 2016 Accessibility/
Remoteness Index of Australia(37). For each HBM construct,
a linear mixed regression model was used to determine if
therewerewas a significant variation in behavioural intention
scores betweenmessages targeting that construct.Where sig-
nificant effects (P< 0·05) were reported, using those same
models, post hoc pair wise comparisons were undertaken
to identify between which specific messages behavioural
intention scores significantly differed. To assess differences
in behavioural intention scores between each construct, a
mean behavioural intention score for all messages in each
construct was calculated, and linear mixed regression model
was also used to compare these across constructs.Where sig-
nificant effects (P< 0·05) were reported, post hoc pair wise
comparisons were undertaken to identify between which
constructs mean behavioural intention scores significantly
differed. All models included a random effect for school to
account for potential clustering. Statistical tests were two-
tailed with an alpha of 0·05.

Results

Sample
From the original study, 790 (98 %) parents agreed to be
contacted for future studies. There were no significant
differences on any socio-economic characteristics between
parents who did and did not agree to be contacted. In total,
511 parents completed the CATI. Of the consenting and par-
ticipating parents, 91 % were female, 82% were from major
cities, 85% were employed and 88% had an educational
level of a certificate or diploma or higher. The characteristics
of the consenting parents are listed in Table 1.

Impact of messages targeting the same Health
Belief Model constructs on parents intention
to pack a healthy lunchbox
Linear mixed regression analyses identified significant
differences in behavioural intention scores between
variant messages targeting the behavioural constructs of
‘susceptibility’, ‘severity’, ‘benefits’ and ‘barriers’ but not
‘cues to action’ or ‘self-efficacy’ (Table 2). Post hoc pair
wise comparisons of the effects of individual messages
within each construct revealed the following significant
differences. For the HBM construct of ‘susceptibility’,
messages reporting susceptibility statistics regarding tooth
decay, overweight and obesity and poor classroom con-
centration linked to unhealthy food intake had higher
behavioural intention scores than messages reporting
statistics regarding discretionary foods (P < 0·05) typically
packed in children’s lunchboxes. Behavioural intentions
scores among parents receiving messages reporting sus-
ceptibility statistics on tooth decay were also significantly
higher than those receiving messages regarding healthy
foods typically packed in student lunchboxes (P= 0·04).
For the HBM construct of ‘severity’, messages linking nutri-
tion to diabetes risk had significantly higher behavioural
intention scores than messages targeting overweight
(P= 0·02). In relation to ‘benefits’ messages about pro-
tection against chronic disease scored higher messages
regarding the benefits of good nutrition on academic per-
formance (P = 0·008). For the HBM construct of ‘barriers’,
the message reporting healthy lunchboxes often cost less
than ones filled with unhealthy snacks had behavioural
intention scores higher than messages suggesting that
packing a lunchbox full of healthy everyday foods does
not have to be time consuming (P = 0·03). Results relat-
ing to parent’s intention to pack a healthy lunchbox
based on the same HBM construct are highlighted in
Table 2.

Impact of messages targeting different Health
Belief Model constructs on parents intention to
pack a healthy lunchbox
Linear mixed regression analyses identified significant
differences in mean behavioural intention scores across
HBM constructs (P < 0·001). The findings of post hoc
pairwise comparisons are presented in Table 3. The high-
est mean behavioural intention score was for ‘benefits’
(8·57 (8·34; 8·80)), whilst the lowest mean score was
‘barriers’ (7·55 (7·32; 7·79)). ‘Severity’ and ‘susceptibility’ both
scored significantly higher than ‘barriers’ (0·48, P < 0·001
and 0·63, P < 0·001), ‘cues to action’ (0·32, P = 0·007 and
0·47, P < 0·001) and ‘self-efficacy’ (0·41, P < 0·001 and
0·56, P < 0·001). There were no significant differences
between ‘barriers’, ‘cues to action’ and ‘self-efficacy’, or
‘cues to action’ and ‘self-efficacy’ on behavioural inten-
tion scores.

Table 1 Sample characteristics

Characteristics n (%)

Sex (n 499)
Male 46 9
Female 453 91

Employment status (n 496)
Employed 420 85
Unemployed 2 0·4
Domestic/home duties 57 11
Student 9 2
Other 8 2

Educational level (n 496)
Some high school 27 5
Completed high school 41 8
Certificate or Diploma 163 33
University or college degree 265 53

Reside in areas of (n 510)
Lower socio-economic status 269 53
Higher socio-economic status 241 47

Remoteness (n 510)
Inner regional 92 18
Major cities 418 82
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Table 2 M-health messages targeting the same Health Belief Model (HBM) constructs on parents’ intention to pack a healthy lunchbox

n
Mean
score 95% CI

HBM construct: susceptibility
Message 1: 1 in 4 children in NSW are overweight, and healthy eating can help prevent this.A 95 8·51 8·02, 9·00
Message 2: 50% of children in Australia have signs of tooth decay, and healthy eating
can help prevent this.B

95 8·58 8·10, 9·07

Message 3: 40% of children find it difficult to concentrate in class, and healthy eating can help
prevent this.C

104 8·36 7·89, 8·82

Message 4: Only 12% of primary school lunchboxes in the Hunter region contain only healthy
foods.B

101 7·87 7·39, 8·34

Message 5: 86% of primary school lunchboxes in the Hunter region contain unhealthy foods.A-C 108 7·65 7·19, 8·11
P value 0·02
HBM construct: severity
Message 1: Most children who eat sometimes foods at school find it harder to concentrate in
class.

144 8·02 7·59, 8·46

Message 2: Poor nutrition can double your child’s risk of developing Type II Diabetes.D 117 8·53 8·05, 9·01
Message 3: Almost half of 12-year-olds suffer from tooth decay, and nutrition plays an
important role in this.

107 7·86 7·35, 8·37

Message 4: A quarter of primary school-aged children are above the healthy weight range,
and the food your child consumes plays an important role in maintaining healthy growth.D

138 7·75 7·30, 8·19

P value 0·11
HBM construct: benefits
Message 1: Did you know that eating healthy food at school can help your child concentrate in
the classroom and improve their academic performance?E

96 8·25 7·81, 8·69

Message 2: Did you know that eating well at school can help your child form healthy habits for
life?F

96 8·33 7·89, 8·77

Message 3: Did you know that healthy eating plays an important role in looking after your child’s
teeth?F

110 8·54 8·13, 8·95

Message 4: Did you know that healthy eating is one of the best things you can do for your child’s
health and well-being? It improves their mood, behaviour and protects them against diseases
like cancer and heart disease.E

108 9·08 8·67, 9·50

Message 5: Did you know that eating healthy food at school can help your child to maintain a
healthy weight now and into the future?

93 8·51 8·06, 8·95

P value 0·06
HBM construct: barriers
Message 1: Are you short on time? Packing a lunchbox full of healthy everyday foods does not
have to be time consuming.G

60 7·07 6·33, 7·80

Message 2: Lunchboxes filled with everyday healthy foods do not have to be expensive. In fact,
healthy lunchboxes often cost less than ones filled with unhealthy snacks.G

47 8·32 7·49, 9·15

Message 3: Does your child dislike foods because of their colour, texture or the way they are
prepared? Fussy eating is common, but parents are the perfect mentors to help children pack
a lunchbox filled with everyday healthy foods.

65 7·51 6·80, 8·21

Message 4: Want to pack cold foods like yoghurt and cheese but worried about food safety?
Follow these simple precautions to keep your lunchbox foods safe.

60 7·27 6·53, 8·00

Message 5: Packing an everyday lunchbox can be as easy as following these simple steps. Step
1: Pack veggies for crunch and sip; Step 2: Pack fruit and an everyday snack for recess; Step
3: Pack a healthy sandwich, roll, wrap or main item for lunch; Step 4: Finish with water as the
perfect thirst quencher.

83 8·01 7·39, 8·64

Message 6: Do you have trouble finding a variety of healthy foods to pack in the lunchbox?
Check out the SWAP IT sweet and savoury ideas for lots of great healthy inspiration that kids
will love.

57 7·61 6·86, 8·37

Message 7: Do you have trouble with your children pestering you to pack unhealthy snacks in
their lunchbox to be like other kids? Check out the SWAP IT page for ideas on how to tell your
kids why it is important.

63 7·73 7·01, 8·45

Message 8: Wish more parents would pack more healthy lunchboxes? Do you feel pressure
as a parent to pack the same foods as everyone else, even if they are unhealthy? Check out
the SWAP IT page for some healthy inspiration on healthy foods kids love to pack in their
lunchbox.

67 6·96 6·26, 7·65

P value 0·15
HBM construct: cues to action
Message 1: Need ideas on how to save money? Swap from a chocolate muffin to two pikelets
and save money. Buy fruit and vegetables that are in season. Buy a big packet of rice
crackers and make your own single serve portions.

117 7·87 7·36, 8·38

Message 2: Do not despair, SWAP IT is here to help with ideas on how to pack an everyday
lunchbox for your fussy eater. Try the ¾ lunchbox rule: Pack 3 everyday items your child likes
and 1 new everyday item each day.

83 7·64 7·03, 8·25

Message 3: An insulated lunchbox with an ice brick can keep the lunchbox 12 °C cooler. To keep
the lunchbox extra cool on hot days, you could also freeze a water bottle or plain milk popper
or yoghurt.

95 7·64 7·07, 8·21
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Impact of personalisation and credibility of
source of messages on parents’ intention
to pack a healthy lunchbox
There were no significant differences in behavioural
intention scores of parents receiving messages from

a dietitian, a university, a health promotion team
or the school (P= 0·37). Behavioural intention scores
did not differ on items in which messages were
personalised based on the child’s name or grade level
(Table 4).

Table 3 Post hoc pairwise analyses comparingmean behavioural intention scores (to pack a healthy lunchbox) for Health Belief Model (HBM)
constructs

HBM construct n Mean construct score 95% CI Post hoc between construct mean score difference 95% CI

Susceptibility 504 8·19 7·96, 8·42 Susceptibility v.:
Benefits: −0·38
Barriers: 0·63
Cues to action: 0·47
Self-efficacy: 0·56

–0·61, −0·15*
0·41, 0·86†
0·24, 0·70†
0·33, 0·79†

Severity 506 8·03 7·80, 8·27 Severity v.:
Susceptibility: −0·15
Benefits: −0·53
Barriers: 0·48
Cues to action: 0·32
Self-efficacy: 0·41

–0·38, 0·07
−0·76, −0·31†
0·25, 0·71†
0·09, 0·54‡
0·18, 0·63†

Benefits 507 8·57 8·34, 8·80 Benefits v.:
Barriers: 1·01
Cues to action: 0·85
Self-efficacy: 0·94

0·79, 1·24†
0·62, 1·08†
0·71, 1·17†

Barriers 506 7·55 7·32, 7·79 Barriers v.:
Cues to action: −0·17
Self-efficacy: −0·07

–0·39, 0·06
−0·30, 0·15

Cues to action 504 7·72 7·49, 7·95 Cues to action v.:
Self-efficacy: 0·09

–0·14, 0·32
Self-efficacy 506 7·63 7·40, 7·86

*Significant difference to each other, at P= 0·001.
†Significant difference to each other, at P< 0·001.
‡Significant difference to each other, at P= 0·007.

Table 2 Continued

n
Mean
score 95% CI

Message 4: Pack more fruit and veg into your child’s day. Try vegetable sticks or fruit for
Crunch&Sip®; include vegetable sticks or fruit and one other everyday snack, e.g. popcorn,
yoghurt, rice crackers for recess; & pack a sandwich, wrap, roll or an alternative such as pasta
salad full of veggies. On a scale of 0–10, how does this affect your intention to make a healthy
swap?

90 7·78 7·19, 8·36

Message 5: There are loads of great pantry options that can go in the everyday Healthy
lunchbox. Try: tinned fruit (in juice), tinned maize, baked beans, tuna; rice cakes or frozen
berries.

114 7·57 7·05, 8·09

P value 0·93
HBM construct: self-efficacy
Message 1: Packing a lunchbox that does not blow the budget can be easy. Check out ‘The Cost
of Healthy Living’ video to see the price difference between everyday and sometimes foods.
Click the ‘Visit Link’ button for more money saving tips.

87 7·53 6·95, 8·11

Message 2: Packing a healthy lunchbox, even for the fussiest of eaters is simple. The SWAP IT
programme has asked hundreds of kids about the everyday lunchbox foods they love to swap
into their lunchbox. For more inspiration on packing an everyday lunchbox, click ‘Visit Link’
button or watch this video to find out what everyday foods kids love and why.

112 7·64 7·13, 8·16

Message 3: Keeping a lunchbox cold and free from foods that have spoiled is simple if you follow
some easy steps. Click the ‘Visit Link’ button below for more great tips on keeping the
lunchbox cold.

98 7·38 6·83, 7·93

Message 4: No need to be an expert chef or nutritionist to pack an everyday lunchbox that kids
will love. For easy ideas on healthy lunchboxes, take a look at our Monday to Friday lunchbox
packing video.

105 7·67 7·14, 8·20

Message 5: Every parent has the skills to pack a healthy lunchbox, download our ‘Pantry
Staples’ PDF to take on your next shopping trip with lots of easy everyday healthy ideas.

96 7·84 7·29, 8·40

P value 0·81

A-GSimilar subscripts delineate messages were significantly different to each other, at P< 0·05. Participants were asked about their intention to pack a healthy lunchbox on a
ten-point scale (0; no intention to pack a healthy lunchbox to 10; every intention to pack a healthy lunchbox).
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Discussion

The study found that the use of different HBM constructs in
developing message content influenced parent’s intention
to pack a healthy lunchbox. Message content focussed on
the benefits of packing healthy lunchboxes appeared to
have particularly strong effects on behavioural intentions
relative to messages related to other HBM constructs.
Differences were also found in behavioural intention
scores between messages assessing the same HBM con-
struct. Personalisation of messages based on child name
or school grade or altering the stated source of information
provided in the message did not significantly influence
parents’ intention to pack a healthy lunchbox. The findings
suggest that theoretically guided approaches in the devel-
opment of text message-based intervention are likely to be
effective in optimising the impact of such interventions in
improving the foods consumed by children at school.

The study found that HBM constructs of ‘benefits’, ‘sus-
ceptibility’ and ‘severity’ were more influential than ‘cues
to action’, ‘self-efficacy’ and ‘barriers’. Lower behavioural
intention scores on ‘cues to action’, ‘self-efficacy’ and ‘bar-
riers’ suggest that such messages may have less salience.

The findingsmay reflect parent’s belief that they are already
packing a healthy lunchbox for their children or that they
already have the skills and capacity to do so(38). If this is the
case, incorporating a form of individualised feedback dem-
onstrating the opportunity for improvement in packing of
healthy lunchboxes, such as self-assessment tools, may
improve the potential impact of messages targeting these
constructs. Alternatively, the findings may reflect the
limited ability of text messages aligned to these constructs
(relative to others) to enhance behavioural intentions for
the packing of healthy lunchboxes, suggesting that other
strategies may be required.

Messages relating to benefits of healthy lunchboxes
scoring higher than all other HBM constructs have been
reported in other health promotion studies in parents.
A study conducted in 2018 reported that messages relating
to the reduction of sugar-sweetened beverages in children
that were positive or ‘gain-framed’ had higher motivation
scores in parenting practices than those that were
negative or ‘loss-framed’(39). Similarly, a meta-analysis con-
ducted in 2014 which included 94 studies reported that
gain-framed messages were significantly more likely to
encourage health prevention behaviours than loss-framed
messaging(40). The use of the HBM construct of benefits in
framing messages may therefore highlight an impactful
way to improve parents’ intention to pack a healthy
lunchbox.

Surprisingly, the personalisation of messages with child-
ren’s names and grade levels had no effect on parents’
intention to pack a healthy lunchbox, which has commonly
been found in other studies(17,19). A systematic review on
the efficacy of text-based message interventions in health
promotion conducted in 2013 reported that messages that
were targeted and tailored were significantly associated
with intervention efficacy with a greater effect size(19).
The review reported that tailoring of messages occurred
in studies in a variety of ways including demographic
and psychosocial tailoring(19). The resulting no effect of
personalisation of messages based on children’s names
or grade levels in our study may, therefore, be due to the
level of tailoring and personalisation being too crude in
only the name or grade level of the child changing in each
message. More sophisticated approaches in the tailoring of
lunchbox messages may provide better effects on behav-
ioural intentions in the future. However, ethically obtaining
and using personalised child information for the purpose of
delivering health interventions may represent a consider-
able challenge for the application of such text-message
based interventions. Similarly, the study found no effect
on different information sources on intention to pack a
healthy lunchbox. This may have been due to all sources
of information included in the study considered to be
credible(33).

The strengths of this study include the use of an exper-
imental design in which parents were randomly allocated a
series of messages. The use of an experimental design

Table 4 M-health messages targeting personalisation and
credibility of source on parent’s intention to pack a healthy lunchbox

n
Mean
score 95% CI

How credible were the sources
Dietitian 117 8·67 8·33, 9·00
University of Newcastle 121 8·88 8·55, 9·21
Hunter New England Health,
Health Promotion Team

118 8·75 8·42, 9·09

School 141 8·50 8·19, 8·80
P value 0·37
Personalised grade level
Children in ^GRADERND^ find foods
like fruit salad, cut-up veggies and
crackers with hummus tasty. Try
swapping these into your lunchbox
and swapping out chips and
muesli bars

250 7·66 7·29, 8·02

Children find foods like fruit salad,
cut-up veggies and crackers with
hummus tasty. Try swapping these
into your lunchbox and swapping
out chips and muesli bars.

246 7·80 7·44, 8·17

P value 0·54
Personalised name
Children like ^CHILDRND^ think
foods like pikelets, scones and
un-iced fruit buns are delicious.
Try swapping these into your
lunchbox and swapping out sweet
biscuits, cakes and chocolates.

252 7·71 7·33, 8·09

Children think foods like pikelets,
scones and un-iced fruit buns are
delicious. Try swapping these into
your lunchbox and swapping out
sweet biscuits, cakes and
chocolates.

244 7·66 7·28, 8·05

P value 0·84
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strengthens the internal validity of the findings. Messages
were also developed by an expert team of public health
nutritionists, behavioural scientists and school education
researchers using the current evidence base in relation
to school lunchboxes and health behaviour risks.
Nonetheless, the study had several limitations that must
be considered when interpreting the results. Participants
in the study were predominantly university educated from
major cities. Additionally, the sampling frame was com-
posed of parents who had previously participated in a
physical activity and lunchbox intervention and may be
more health oriented and motivated to improve health
behaviour than the community at large. Such participant
characteristics reduce the generalisability of the study find-
ings. In addition, data on the ethnicity of parents were not
collectedwhichmake it difficult to ascertain the representa-
tiveness of the sample. The use of a CATI in which parents
were read out lunchbox messages instead of parents being
able to visually see and read messages may have impacted
on the validity of results. Differences exist in the attention,
understanding and response to information presented in
visual v. verbal formats(41,42). As such, the effects of verbally
delivered messages on behavioural intentions reported in
this study may not generalise to delivery of the same
message via text. Furthermore, in practice, the delivery
of text-message based interventions also provides the
opportunity to link users with other resources and informa-
tion sources. This may be particularly important for HBM
constructs such as barriers and cues to action where prac-
tical resources may be particularly helpful. Testing the
effects of messages in a more naturalistic context, and
in a form for which they may most optimally influence
behaviour, may provide the most useful evidence to assess
their effects. In future, recruiting parents from general com-
munity samples and testing the effects of messages with
embedded links to further resources or information as
appropriate may be a more applicable means of assessing
their potential.

Conclusion

Notwithstanding the study limitations, the study provides
useful insights that can assist in the development of text-
based messages in an effort to improve the nutritional qual-
ity of school lunchboxes. Optimising the potential impact
of messages in this way represents an efficient means of
maximising the potential effects of such interventions prior
to the conduct of large-scale randomised trials.
Nonetheless, future randomised trials are required to con-
firm the effect of changes in message content on lunchbox
packing behaviour of parents and dietary intake of chil-
dren. Furthermore, a range of opportunities are available
to enhance the impact of text message-based interventions
beyond message content. For example, the timing and fre-
quency of messages may influence its effects, as may

embedding other multimedia content or other strategies
to enhance user experience and engagement(19,43). The
use of adaptive trial designs may be particularly useful in
improving the efficiency and maximising the impact of text
message-based interventions(44).
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