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Abstract

Aim: Food literacy programs aim to improve food related skills and knowledge

and are selected Governments as a strategy to address dietary intakes at a com-

munity level. The purpose of this research is to identify behaviour change tech-

niques in a food literacy program, which were assessed by the achievement of

participant goals related to food literacy and dietary behaviour changes.

Methods: Consensus methods were applied to map behaviour change tech-

niques to an adult food literacy program. A second phase investigation applied

content analysis of participant process evaluation data (collected between 2016

and June 2021) to align target behaviours and behaviour change techniques.

Chi-square and ANCOVA were used to assess the statistically significant

demographic characteristics, food literacy, and dietary behaviour scores for

participants who set goals and recorded changes.

Results: A total of 4697 program participants provided evaluation data from

the 4-week food literacy program. Participants who set goals and made

changes were statistically more likely to have higher food literacy factor scores

(p < 0.001) and fruit serves (p = 0.004). Statistical analysis showed that partici-

pants were more likely to have set goals and recorded changes if they were

female (p < 0.001), older (p < 0.001), higher education level (p < 0.001), had a

higher socioeconomic status (p = 0.049), lived with children (p = 0.014), were

born in Australia (p = 0.019), or did not identify as Indigenous (p < 0.001).

The behaviour change technique mapping process identified nine techniques

used weekly and a total of 22 techniques used over the entire 4 week program

curriculum.

Conclusions: This is the first Australian study to link the contribution of

behaviour change techniques to food literacy and dietary behaviour change in

an established effective food literacy program. Knowing the behaviour change

techniques associated with effective programs will facilitate replication of

effective interventions.
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1 | INTRODUCTION

Investment in food literacy programs has increased as a
strategy for improving dietary behaviour.1 These pro-
grams assist people in planning, selecting, preparing, and
emphasising the cooking skills required to eat healthy
foods, acknowledging food literacy as a determinant of
dietary behaviour change. Training style or education
based food literacy interventions have demonstrated posi-
tive outcomes regarding knowledge, improved consump-
tion behaviours and heightened social connection2–6

Theoretically driven evidence-based programs are more
likely to change dietary behaviour.7 However, there is
limited evidence that food literacy programs are designed
with an underlying theoretical framework or model.
Evidence reviews by McGowan, Caraher8 and Hollywood,
Surgenor6 of food and cooking skill interventions, found
that less than a third of the interventions identified
outlined an explicit theory.6 A more recent review of
culinary interventions in older adults found that 18 of
39 studies used behavioural theory.9 Even when theory
use is acknowledged, details are lacking on how it has
been appropriately applied to curriculum design, the
development of learning strategies, and the initiation and
maintenance of behaviour change.1,8 The exact compo-
nents that promote behavioural change within food liter-
acy programs remain unclear.

Nutritionists and dietitians can apply behavioural sci-
ence to explore what enables behaviour, what prevents,
and how to influence behaviours impacting health out-
comes in the context of everyday life. The primary objec-
tive of food literacy programs is to improve food literacy
knowledge, skills, and use, which are indirectly mea-
sured; therefore, it is important to elicit methods about
how a program changes these behaviours.10 Behaviour
change techniques are small intrinsic components of an
intervention that are observable, replicable, and have the
potential to bring about change.11 The Behaviour Change
Technique Taxonomy (v1) was developed by Michie et al.
to provide standardised definitions for 93 behaviour
change techniques clustered into 16 groups12 represent-
ing targets of capability, opportunity, and/or motivation
to change behaviour. The Behaviour Change Technique
Taxonomy provides a useful framework for identifying the
behaviour change techniques present in interventions to
classify the potential mechanisms or ‘active ingredients’
within the program content associated with effective-
ness.12 In diet-related interventions systematic reviews of

behaviour change techniques there is evidence of inter-
vention features that deliver various behaviour change
techniques. For example, a scoping review of behaviour
change techniques in digital health interventions designed
to improve diet in low socioeconomic status groups found
an average of 6.9 behaviour change techniques (range, 3–15)
in 17 studies but no clear association with the number or
type of behaviour change techniques used for the target
group in effective studies.13 Overall, there is differential
use, lack of or ambiguous recording of behaviour change
techniques which limits comparison and development of
dietary behaviour change techniques taxonomies.14

There have only been a few attempts to identify
behaviour change techniques in food literacy programs,
including a systematic review6 and a realist synthesis
examining the context and mechanisms.15 However,
mapping the Behaviour Change Technique Taxonomy to
program content may be able to identify the active ingre-
dients more precisely than systematic reviews reporting
content in publications for determining behaviour
change techniques. Goal setting, for example, has long
been established as a technique to support dietary behav-
iour change, but evidence of its effectiveness in food liter-
acy programs is limited.16 There are only two instances
where behaviour change technique mapping exists for
individual food literacy programs17,18 and only one of
these programs has been evaluated.17

Food literacy programs are education- and training-
type interventions in the Behaviour Change Wheel of
interventions to select from to address target behav-
iours.11 Education programs typically use behaviour
change techniques that inform (e.g., awareness of food
groups), explain (e.g., consequences of not eating the
five food groups), show (e.g., how to select healthier
foods by reading food labels), and provide feedback
(e.g., achievement of healthy eating goals) to increase
knowledge and understanding. Hands-on training, such
as cooking, uses behaviour change techniques related
to demonstration (e.g., safe hand washing), supervision
(e.g., showing how to start a new recipe), and support
practice with feedback (e.g., tasting a new recipe) to
improve cognitive and physical skills. Education and train-
ing interventions can also build habits (e.g., repeated cook-
ing and practice at home). Therefore, it is expected that an
effective food literacy program over several weeks with
hands-on cooking would match several behaviour change
techniques, while identifying and analysing behaviour
change techniques employed in effective food literacy
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programs is important to enable the replication of success-
ful future interventions.19

Understanding whether a program is effective is cen-
tral to evaluation; however, it is also necessary to identify
how and why a program works. Process evaluation
informs how programs are implemented and provides
insights into uptake, acceptability and use.20 Knowing
what participants find useful and respond to is essential,
as it identifies the successful and unsuccessful program
components to improve program improvements. It can
also identify the barriers and facilitators in the imple-
mentation process. Despite their importance, few food lit-
eracy programs have published process evaluations1,21,22

indicating that they are neither systematically performed
nor reported alongside effectiveness studies.

It is critical to understand how food literacy programs
supported by government investments actively bring
about improvements in population health. This requires
going beyond listing the theoretical perspective to
uncover the behaviour change techniques that need to be
used to produce positive changes in food literacy and,
ultimately, dietary behaviours. Identifying combinations
of behaviour change techniques has the potential to be
effective, as robust evidence of food literacy program
effectiveness is lacking.

The purpose of this research is to (1) identify the
behaviour change techniques in a food literacy program
lesson content, (2) explore goals participants' set at the
start of the program, (3) assess which participants were
likely to set goals and if goal setting was associated with
food literacy and dietary behaviour changes, and
(4) describe how the behaviour change techniques were
evident in their process evaluation responses.

2 | METHODS

The Food Sensations® for Adults program was a nutrition
education and cooking program delivered in the Western
Australian (WA) community. The program was funded
by the WA Department of Health and was delivered by
the Foodbank WA between 2016 and 2022. The program
had a demonstrated capacity to promote sustained
improvements in food literacy and dietary behaviours in
adults from low-to middle-income households, the pri-
mary target audience.23–25

The program was designed using both the Health
Belief Model and the Social Cognitive Theory. All
Health Belief Model constructs were incorporated into the
curriculum: perceived benefits and health motivation for
action, and to identify and reduce perceived barriers to
planning, selecting, preparing, and eating healthy foods by
developing skills, including enhancing confidence in the

ability to succeed (self-efficacy). Additionally, the lesson
content enabled participants to build on a perceived threat
to disease by describing the consequences (perceived sus-
ceptibility) and beliefs about the consequences of not eat-
ing healthy foods (perceived severity) to increase the
likelihood and cues for action.18 The Social Cognitive The-
ory constructs and activities incorporated into the program
included self-efficacy, observational learning, behavioural
capability, cognitive restructuring, social support, and goal
setting19 (refer to Table 1).

In 2015, the Food Sensations® for Adults program
was updated, and a logic model was developed to corre-
spond with the Best Practice Criteria for Food Literacy
Programs20 and aligned to an Australian food literacy
model covering skills in planning, management, selec-
tion, preparation, and eating,7 strengthening the focus on
behaviour change with goal setting embedded in program
delivery. Delivery of Food Sensations® for Adults
included four core modules on healthy eating, label read-
ing, budgeting, meal planning, and food safety once a
week over 3 weeks, and offered an optional module in
week four, including eating healthy eating on the move,
eating snacks, eating out, eating junk food, and eating
mindfully to contextualise food literacy to specific groups
(program structure is available as Figure S1). Education
was delivered through interactive activities in the first
hour. The participants then cooked and tasted pre-
selected recipes from the Foodbank WA recipe booklets
over the last hour and a half of every week. Goal setting
was a major component of the program. Facilitators
would assist participants to write one short term goal
based on the lesson content and a longer-term goal at the
end of the first session. The facilitators would revisit par-
ticipant goals at the beginning of remaining sessions and
guide discussion about progress, enablers, and barriers.
Participants were encouraged to refine and add to their
goals at end of sessions two through four.

This cross-sectional study consisted of two phases.
The first phase used consensus methods to identify and
map behaviour change techniques, and the second stage
applied content analysis of process evaluation data to
align the targeted behaviours and behaviour change tech-
niques collected from participants between 2016 and
June 2021.

A retrospective behaviour change technique review
of the lesson content was conducted in 2021 by a
team of seven public health nutritionists and dietitians,
primarily responsible for program implementation and
session delivery. All team members completed the Behav-
iour Change Technique Taxonomy v1 online training
prior to review.26 Four core modules within the program
curriculum were included in this review. The common
objectives of the optional modules offered in week four of
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the program were mapped. The program facilitators oper-
ated according to a detailed facilitator manual to ensure
fidelity of implementation. Team members reviewed
the lesson plan component for each core and optional
module independently and recorded the precise location
and code of the specific behaviour change techniques
identified (refer to table: https://digitalwellbeing.org/wp-
content/uploads/2016/11/BCTTv1_PDF_version.pdf). Inde-
pendent coding was followed by team discussion on four
occasions to corroborate the findings. Where at least five
out of seven team members reached an agreement on
behaviour change technique presence, the behaviour
change technique location and number were recorded in
a master matrix. The behaviour change technique matrix
generated by the program facilitators was then cross-
checked by an independent program evaluator who had
completed the 4-week online University College London
Behaviour Change Interventions short course.26 Each
behaviour change technique assigned by the facilitation
team was interrogated for correct classification to ensure
that there was no overlap or oversubscription for any
activity. Where there were disagreements regarding a
behaviour change technique identification by the exter-
nal evaluator, a core team of three original team mem-
bers reviewed and made the final decision. Behaviour
change techniques are presented in terms of numbers
and short titles.

The Food Sensations® for Adults program was evalu-
ated using pre- and post-program participant question-
naires containing process and impact evaluation
questions. The questions reflected the funder's commis-
sioning service level outcomes and were informed by the
evaluation plan (including a program logic model)
approved by the funder. The process evaluation collected
in the post-program questionnaire were four open-ended
questions including the goals set by the participants at
the start of the program (up to three items could be
listed) and the changes they made (up to three items
could be listed). Participants were also asked what they
liked about the program and areas for improvement (they
could list up to three topics/areas for both like and
improvements). Both pre- and post-questionnaires
included a 13-item food literacy behaviour checklist and
two short questions on dietary behaviours (vegetables
and fruit) to measure changes in the targeted behaviours.
The development and validation of the food literacy
behaviours checklist have been published elsewhere27,28

and the results of the impact and follow-up evaluations
have been published.23–25 The questionnaires were trialled
with the early program participants in 2016 for inclusion
in the final questionnaire and participants self-reported
and were encouraged to complete all questions. The pre-
program questionnaire included eight sociodemographicT
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variables: sex, age, highest educational level, household
composition, postcode, birth in Australia, and identifica-
tion as an Aboriginal and/or Torres Strait Islander. Post-
code was converted to Socioeconomic Index for Areas
decile using Australian Bureau of Statistics data and group
into low (decile 1–4), middle (decile 5–7) and high socio-
economic areas (decile 8–10) as a proxy for income.29

Ethics approval was obtained from a Human Research
Ethics Committee. The SQUIRE 2.0 (Revised Standards
for Quality Improvement Reporting Excellence) Checklist
for quality improvement research was also completed.
A verbal explanation of the research purpose was provided
to all participants at the start of the program (Week 1) as
well as a written research information sheet. Consent was
obtained if the participants completed the pre-program
questionnaire. At the end of the program (Week 4), partici-
pants were invited to complete the post-program question-
naire. The questionnaires took approximately 5 min to
complete. Between April 2016 and June 2021, there were
6113 participants in total with 4697 providing some evalu-
ation response (76.8%). Both pre- and post-program ques-
tionnaires were completed by 3032 participants, with 1111
participants only completing pre-questionnaires and
564 participants only completing post-questionnaires. par-
ticipants, respectively. Ethics approval was obtained from
the Human Ethics Committee of Curtin University
(RDHS-52-16).

Content analysis was applied to the qualitative
responses collected to develop objective inferences about
responses to the process evaluation questions.30 Each
response was coded, and similar comments were then
joined into categories by a research assistant who main-
tained a coding framework. The coding framework con-
tained an overall code number and title for a category
with all similar participant responses recorded to enable
consistent coding for the SPSS analysis file. The external
evaluator reviewed the codes and subsequent categories
and clarified any ambiguity. Each completed post-

questionnaire was manually coded for entry into SPSS
using the coding framework. If the research assistant
considered a new category had emerged to be added to
the coding framework this was confirmed with the exter-
nal evaluator. In response to goals set at the start of the
program, 103 responses were coded into 19 categories
presenting specific or generalised comments such as ‘eat
more fruits and vegetables’. The same goal responses
were then used to code the self-reported changes made
by participants at the end of the program. Participants
could provide up to three responses for what they liked
about the program and suggestions for improvements. In
103 responses from comments on what they liked most
about the program, 15 response categories resulted from
coding, such as ‘recipe books’ and 53 were coded for pro-
gram improvement suggestions, resulting in 13 categories.
The goals and change categories were aligned with the
dietary and food literacy components as targeted behav-
iours. The self-reported data collected regarding program
responses were aligned with the behaviour change tech-
niques identified in the mapping by the behaviour
change technique mapping team and an external evalu-
ator. Statistical analysis was applied to those partici-
pants registering setting goals and making dietary
changes versus those who did not set goals or make
changes. Food Sensations® for Adults' three food liter-
acy behaviour change factor scores, Plan & Manage,
Selection and Preparation, and the two self-reported die-
tary behaviours, serves of fruit and serves of vegetables,
were treated as continuous variables and compared
using ANCOVA. Statistical significance was set at
p < 0.05. The participant's demographic characteristics:
Sex and age group, Socio-Economic Indexes for Areas
(SEIFA index), household structure, education level,
employment status, Australian-born, identified as
Aboriginal or Torres Strait Islander categories, were
compared using the chi-square test between those who
completed both pre- and post-questionnaires versus

TABLE 2 Frequency of use of behaviour change techniques.

Behaviour change techniques used weekly

Behaviour change
techniques used more
than once over 4 weeks Behaviour change techniques used only once

• 1.1 Goal setting (behaviour)
• 3.2 Social support (practical)
• 4.1 Instructions on how to perform the behaviour
• 5.1 Information about health consequences
• 6.1 Demonstration of the behaviour
• 8.1 Behavioural practice/rehearsal
• 8.3 Habit formation
• 9.1 Credible source
• 10.4 Social reward

• 1.2 Problem solving
• 3.1 Social support

(unspecified)
• 5.3 Information about

social and
environmental
consequences

• 7.1 Prompts/cues

• 1.4 Action planning
• 1.9 Commitment
• 6.2 Social comparison
• 8.2 Behaviour substitution
• 10.7 Self-incentive
• 12.1 Restructuring the physical environment
• 12.2 Restructuring the social environment
• 12.5 Adding objects to the environment
• 13.1 Identification of self as a role model
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TABLE 3 Participants demographic characteristics (2016 to June 2021).

Characteristic Responses
Pre- and post-
questionnaires

Pre-questionnaire
only

Sexa Female 2197 (72.8) 766 (70.1)

Male 817 (27.1) 325 (29.7)

Other 5 (0.2) 2 (0.3)

Total sample N = 3019 N = 1093

Ageb 18–25 years 314 (10.6) 179 (16.8)

26–35 years 607 (20.4) 272 (25.5)

36–45 years 591 (19.9) 214 (20.1)

46–55 years 425 (14.3) 136 (12.8)

56–65 years 400 (13.4) 128 (12.0)

66 and over 639 (21.5) 136 (12.8)

Total sample N = 2976 N = 1065

Socioeconomic Index for
areasc

Low deciles 1160 (42.8) 402 (43.3)

Middle deciles 806 (29.7) 300 (32.3)

High deciles 746 (27.5) 227 (24.4)

Total sample N = 2712 N = 929

Household structureb Live with partner and children 866 (29.1) 307 (28.7)

Live with partner 669 (22.5) 184 (17.2)

Live alone 597 (20.1) 189 (17.7)

Single parent with child/
children

257 (8.6) 111 (10.4)

Shared accommodation 237 (8.0) 133 (12.5)

Live with family/extended
family

273 (9.2) 114 (10.7)

Supported accommodation 78 (2.6) 30 (2.8)

Total sample N = 2977 N = 1068

Education levelb Certificate/diploma 890 (30.2) 284 (26.8)

Some secondary/primary 626 (21.2) 292 (27.6)

Bachelor or higher 678 (23.0) 206 (19.5)

Finished high school 594 (20.2) 99 (17.6)

Trade/apprenticeship 159 (5.4) 61 (5.8)

Total sample N = 2949 N = 1095

Employment statusb Part-time or casual 1055 (35.7) 389 (36.7)

Not currently working 459 (15.5) 171 (16.1)

Unemployed 339 (11.5) 163 (15.4)

Full-time 340 (11.5) 143 (13.5)

Unable to work/disability 764 (25.8) 153 (27.2)

Total sample N = 2957 N = 1061

Born in Australiad 1795 (61.2) 639 (63.0)

Total sample N = 2870 N = 557

Identify as Aboriginal or
Torres Strait Islanderb

217 (7.5%) 133 (13.4%)

Total sample N = 2879 N = 994

aSex p = 0.236.
bp <0.001.
cSEIFA p = 0.136.
dBorn in Australia p = 0.294.
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those only completing pre-questionnaires. If partici-
pants only completed post-questionnaires, then some
process evaluation data were available for analysis but
no demographic characteristics were available.

3 | RESULTS

Mapping produced 22 different behaviour change tech-
niques across the core education modules, optional edu-
cation modules, and food safety, preparation, and
cooking modules (Table 1). Nine behaviour change tech-
niques were used weekly, four behaviour change tech-
niques appeared more than once over 4 weeks and nine
additional behaviour change techniques were mapped
once over the course of the education (Table 2).

The demographic characteristics are presented as
those who completed pre- and post-questionnaires com-
pared with participants who only completed pre-
questionnaires. Most participants were female (Table 3)

and aged between 26 and 35 years of age and from low
to middle SEIFA index areas. The most common house-
hold structures were living with partners and/or chil-
dren. Most participants had a certificate/diploma, were
either part-time or casual, or were not currently work-
ing. Nearly two-thirds of the participants were born in
Australia. There were statistically significant differences
in characteristics between those who completed pre-
and post-questionnaires versus pre-questionnaire only
for age, household structure, education level, employ-
ment status and identifying as Aboriginal or Torres
Strait Islander. The characteristics that were not statisti-
cally significant were sex, SEIFA index and being born
in Australia.

Table 4 shows the pre- and post-program changes
reported by the participants. Participants recorded 2567
pre-program goals on the post-questionnaire, the most
common goal being to eat healthier foods (36.4%),
change eating habits (18.7%), eat more fruits and vegeta-
bles (71.1%), and cook healthier meals (12.1%). At the

TABLE 4 Goals and changes made due to program (2016 to June 2021).

Target behaviour Category

Pre-program
goalsa

Post-program
changes madea

n (%) n (%)

n = 2567 n = 2506

Dietary intake Eat healthier foods 680 (26.4) 388 (15.5)

Change eating habits 349 (13.6) 295 (11.8)

Eat more fruit and vegetables 319 (12.4) 430 (17.1)

Reduce portion sizes 84 (3.3) 109 (3.3)

Mindful eating 71 (2.7) 52 (2.1)

Subtotal 1503 (58.6) 1274 (50.8)

Food literacy—Food
preparation and cooking
domain

Cook healthier meals 226 (8.8) 146 (5.8)

Get/cook new recipes 218 (8.5) 140 (5.6)

Learn more about cooking, improve cooking
confidence

132 (5.1) 91 (3.6)

Subtotal 576 (22.4) 377 (15.0)

Food literacy—Planning
and managing, selection

Read food labels 131 (5.1) 254 (10.1)

Practice meal planning 124 (4.8) 121 (4.8)

Budget and save money 66 (2.6) 35 (1.4)

Alter food shopping/selection 35 (1.4) 103 (4.1)

Healthy lunchboxes and snacks 28 (1.1) 11 (0.4)

Subtotal 384 (15.0) 524 (20.9)

Other Improve health (specific), that is, lose weight,
exercise

173 (6.7) 82 (4.5)

Other (general learning, food safety, reduce waste,
social aspects, assist family member, or client)

80 (3.1) 131 (7.2)

Subtotal 253 (9.8) 213 (11.7)

aParticipants could write up to three goals or changes.
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TABLE 5 Effect of demographic variables and food literacy scores and dietary behaviour change serves because of goal setting and

making changes groups.

Variables

Goals not
set—Changes
not madea

Goals
set—Changes
made

Difference
(95% CI) p-value

Demographicb

Sex Male 288 (35.8%, 28.2%) 734 (26.4%, 71.8%) 43.6% (40.6%–46.6%) <0.001

Female 516 (64.2%, 20.1%) 2048 (73.6%, 79.9%) 59.8% (57.9%–61.7%)

Age, years 18–25 108 (14.8%, 29.0%) 264 (10.3%, 71.0%) 42.0% (37.0%–47.0%) <0.001

26–35 182 (24.9%, 25.9%) 521 (20.3%, 74.1%) 48.2% (44.5%–51.9%)

36–45 139 (19.0%, 21.0%) 524 (20.4%, 79.0%) 58.0% (54.2%–61.8%)

46–55 100 (13.7%, 21.6%) 363 (14.1%, 78.4%) 56.8% (52.3%–61.3%)

56–65 80 (11.0%, 18.5%) 353 (13.7%, 81.5%) 63.0% (58.5%–67.5%)

66+ 121 (16.6%, 18.1%) 547 (21.3%, 81.9%) 63.8% (60.2%–67.4%)

SEIFA index Low SEIFA 1–4 248 (40.9%, 19.5%) 1026 (43.1%, 80.5%) 61.0% (58.3%–63.7%) 0.049

Middle SEIFA 5–7 206 (34.0%, 23.0%) 689 (29.0%, 77.0%) 54.0% (50.7%–57.3%)

High SEIFA 8–10 152 (25.1%, 18.6%) 664 (27.9%, 81.4%) 62.8% (59.5%–66.1%)

Household structure Live alone 150 (20.4%, 22.8%) 509 (19.8%, 77.2%) 54.4% (50.6%–58.2%) 0.014

Live with others (adults) 344 (46.7%, 24.4%) 1068 (41.6%, 75.6%) 51.2% (48.6%–53.8%)

Live with children 242 (32.9%, 19.6%) 990 (38.6%, 80.4%) 60.8% (58.1%–63.5%)

Education level Some secondary 222 (30.7%, 30.7%) 500 (19.6%, 69.3%) 38.6% (35.0%–42.2%) <0.001

Finished high school 128 (17.7%, 19.8%) 519 (20.4%, 80.2%) 60.4% (56.6%–64.2%)

Trade/apprenticeship 49 (6.8%, 26.5%) 136 (5.3%, 73.5%) 47.0% (39.8%–54.2%)

Certificate or diploma 199 (27.5%, 20.2%) 785 (30.8%, 79.8%) 59.6% (56.5%–62.7%)

Bachelor degree or higher 119 (16.5%, 16.5%) 604 (23.7%, 83.5%) 67.0% (63.6%–70.4%)

Other/never 6 (0.8%, 54.5%) 5 (0.2%, 45.5%) �9.0% (�7.9% to 25.9%)

Employment status Full-time 99 (13.7%, 25.0%) 297 (11.6%, 75.0%) 50.0% (45.1%–54.9%) <0.001

Part-time or casual 176 (24.4%, 22.3%) 614 (24.0%, 77.7%) 55.4% (51.9%–58.9%)

Unemployed 165 (22.9%, 26.4%) 459 (17.9%, 73.6%) 47.2% (43.3%–51.1%)

Unable to work/disability 75 (10.4%, 26.7%) 206 (8.1%, 73.3%) 46.6% (40.8%–52.4%)

Not currently working 207 (28.7%, 17.4%) 982 (38.4%, 82.6%) 65.2% (62.5%–67.9%)

Born in Australia Yes 485 (65.5%, 24.0%) 1535 (60.7%, 76.0%) 52.0% (49.8%–54.2%) 0.019

No 256 (34.5%, 20.5%) 995 (39.3%, 79.5%) 59.0% (56.3%–61.7%)

Identify as Aboriginal
and/or Torres Strait
Islander

Yes 105 (14.6%, 37.1%) 178 (7.2%, 62.9%) 25.8% (20.7%–30.9%) <0.001

No 614 (85.4%, 21.0%) 2310 (92.8%, 79.0%) 58.0% (56.2%–59.8%)

Behavioursc Mean ± SDc Mean ± SD
Difference
(95% CI) p-value

Plan manage factor
score

Pre 9.9 ± 2.4 9.6 ± 2.3 0.52 (0.27–0.77) <0.001

Post 10.3 ± 2.2 10.6 ± 2.0

Selection factor score Pre 6.4 ± 2.0 5.4 ± 2.4 0.52 (0.30–0.74) <0.001

Post 5.8 ± 2.5 6.2 ± 2.3

Preparation factor score Pre 13.0 ± 3.6 11.1 ± 4.5 0.83 (0.46–1.20) <0.001

Post 11.8 ± 4.7 12.5 ± 4.5

Serves of fruit Pre 1.6 ± 1.1 1.6 ± 1.1 0.20 (0.06–0.34) 0.004

Post 1.7 ± 1.0 1.8 ± 1.0

(Continues)
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end of the program, participants listed 2506 changes,
and the major self-reported changes made were eating
more fruits and vegetables (23.6%), eating healthier
foods (21.3%), changing eating habits (specific) (16.2%),
and cooking healthier meals (8.0%) of the targeted
behaviours.

While dietary behaviours comprised just over half of
the goals at the start of the program, by the end of the
program, there was an equal split between the dietary
and food literacy behaviours listed by the participants.

Seven percent of participants did not have any
recorded goals or changes. For the remainder of the sam-
ple, Table 5 presents participants who were more likely
to set goals and make changes. There was a clear pattern
that females were statistically more likely to set goals
and record changes (43.6% difference) (p < 0.001). Simi-
larly, older age groups compared to younger (63.8%)
(p < 0.001), living in a higher SEIFA area (62.8%)
(p = 0.049), living with children compared to other
household structures (60.8%) (p = 0.014), having a
bachelor's degree compared to other education levels
(p < 0.001), being born in Australia, and not identified as
Aboriginal and/or Torres Strait Islander (p < 0.001). Goal
setting and making changes were statistically significant
for higher food literacy factor scores, Plan & Manage
(p < 0.001), selection (p < 0.001), and preparation
(p < 0.0001). Setting goals also produced statistical signif-
icance for the serves of fruit (p = 0.004) but not for
vegetable serves (p = 0.192).

Participants' responses to what they liked about the
program (n = 3819) resulted in 15 categories that were
linked to recurring behaviour change techniques and cer-
tain behaviour change technique combinations
(Table S1). There was strong support for the cooking and
eating activities in the program (30% of responses), which
contributed to 1.2 Problem solving, 3.1 Social support, 6.1
Demonstration of the behaviour and 8.1 Behavioural
practice/rehearsal. Education materials used, such as rec-
ipes and recipe books contributed to 12.5 Adding objects
to the environment in addition to the group learning

environment (3.2 Social support), the general
learning experience, and the facilitators as the 9.1 credi-
ble source. Participants reported enjoying practical learn-
ing skills and increased confidence, which can be
attributed to the activity structure where information is
provided (5.1), followed by instruction and demonstra-
tion of the activity (4.1, 6.1, respectively). The partici-
pants then completed the activity (8.1) and were given
resources to assist (12.5).

Participants were also asked to suggest improvements
to the program. There were 2379 suggestions. Of these,
62.7% suggested no change or that the program was posi-
tive. The other suggestion was to have a longer program
(9.6%) to include more recipe variety, such as single per-
son recipes (6.6%) and more program availability (same
or different location [5.5%]).

4 | DISCUSSION

This is the first Australian study to elucidate the contri-
bution of behaviour change techniques, specifically goal
setting, to food literacy and dietary behaviour change in
an established effective program.25 There was consistent
use of nine behaviour change techniques in the program,
supported by 13 other behaviour change techniques. The
process evaluation demonstrated that the types of behav-
iours chosen by participants from behaviour change tech-
nique 1.1 goal setting, self-reported change responses,
food literacy, and dietary behaviour change were approxi-
mately equal. Goal setting had a statistically significant
association with higher food literacy frequency of behav-
iours and fruit servings. There was evidence of single and
combinations of behaviour change techniques reflected
in open-ended comments on what the participants liked
about the program. These findings indicate that the Food
Sensations® for Adults program successfully applied mul-
tiple behaviour change techniques adopted by partici-
pants to support food literacy and dietary behaviour
changes.

TABLE 5 (Continued)

Behavioursc Mean ± SDc Mean ± SD
Difference
(95% CI) p-value

Serves of vegetables Pre 2.4 ± 1.3 2.4 ± 1.3 0.12 (�0.06 to 0.29) 0.192

Post 2.9 ± 1.4 2.9 ± 1.2

Note: The p values are bolded when statistically significant.
Abbreviation: SEIFA Index, Socio-Economic Indexes for Areas.
aCells for represent count (% within column, % within row) difference (95% CI) represent difference of percentages within row and associated 95% confidence
interval.
bDemographic categorical variables analysed using the chi-square test.
cContinuous variables analysed with ANCOVA, Cells represent mean ± standard deviation; difference (95% CI) represents difference between Post means after
adjusting for Pre as covariate, and associated 95% confidence interval.
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The number of behaviour change techniques identi-
fied in published nutrition education programs varies.
There is evidence that behaviour change techniques
identified in general brief nutrition education programs
range from 0 to 14, with a median of three.31 The 2018
review of cooking skill programs identified between one
and 11 behaviour change techniques, although none
explicitly referred to techniques as behaviour change
techniques.6 Specifically, for food literacy programs, one
effective parent and child vegetable cooking program
used nine behaviour change techniques17 and a protocol
paper for an 11 week digitally delivered food literacy
program indicated the use of one to four behaviour
change techniques per week, with a total of 13 behaviour
change techniques to be used.18 Food Sensations® for
Adults has more behaviour change techniques than
found previously by other limited reviews,6,8,9 and this
is partly because the program involves nutrition educa-
tion sessions in addition to food preparation and cook-
ing sessions. The dual mode of delivery enables
facilitators to focus on different behaviour change tech-
niques, go beyond increasing knowledge (such as 5.1
Information on health consequences) by providing an
opportunity to discuss, share, and practice skills and
behaviours, and increase personal relevance to support
techniques (like 1.1 Goal setting). While goal setting and
making changes were statistically significant for food liter-
acy behaviours and serves of fruit, it is likely that other
behaviour change techniques were influential in improv-
ing the serves of vegetables, as demonstrated by a previous
evaluation.25 We have shown that goal setting on its own
does not necessarily work for all participants, including
men, those from younger age groups, less educated, lower
socioeconomic status, and different cultural groups,
including Indigenous people, who are less likely to use
goal setting. These results support the conclusion that a
combination of behaviour change techniques is required
to support the diversity of participants in changing food lit-
eracy and dietary behaviours in these types of programs.

Hollywood, Surgenor6 found that the four most fre-
quently occurring behaviour change techniques evident
in effective programs were 5.1: Provide information on
consequences of behaviour; 4.1 Provide instruction
on how to perform the behaviour, 6.1 Demonstrating
behaviours and 8.1 Behavioural Practice/Rehearsal Hol-
lywood, Surgenor.6 These behaviour change techniques
also appear in the Food Sensations® for Adults pro-
gram, but other programs vary in their use. Common
to all food literacy program evidence is 1.1 Goal setting
and 4.1 Instructions on how to perform the behaviours
and 5.1 Information about health consequences.
Importantly, the review found that interventions that
used all four behaviour change techniques maintained

behavioural changes in food literacy elements and diet
beyond 3 months.3 Food Sensations® for Adults pro-
vides participants with information and skills on how
to enact food literacy behaviours, such as planning meals,
writing a shopping list, interpreting nutrient content on
food labels, and focusing on budget-friendly meals and
snack ideas. The program has shown that behaviours are
maintained or improved at 3-month follow-up.24

Despite the lack of robust evidence for food literacy
program effectiveness, systematic review findings suggest
that practical interventions with hands-on cooking (most
frequently applying behaviour change techniques 8.1
Behaviour practice/rehearsal, 4.1 Instruction on how to
perform the behaviour and 12.5 Adding objects to the
environment) appear to be associated with long-term suc-
cess.6,32 Not all published program evaluations indicate a
theory selection that informs the application of behaviour
change techniques, and there may be a tendency to
revert to common theories. Maugeri, Brimblecombe15

used realist synthesis to find the main mechanisms often
identified in what was called nutrition education and
cooking interventions, which were related to the prolific
use of Social Cognitive Theory, for example, increased
self-efficacy from hands-on practice, and therefore, may
be overemphasising constructs from this theory.15 Fur-
ther work/research with behaviour change techniques
applications will assist in identifying theories that are bet-
ter suited to food literacy programs.

While the Food Sensations® for Adults program is
effective, based on facilitator feedback and program find-
ings, there are additional behaviour change techniques
that could further support behavioural changes in food lit-
eracy programs, and participants who required more sup-
port. Increasing opportunities for building motivation for
change as people are exposed to building capability in
their knowledge, skills, and physical opportunities for
cooking and eating together in a social environment. For
example, 1.2 Problem solving could be strengthened by
consistently adding 1.4 Action planning to lesson plans to
support people in identifying barriers such as time, budget,
and household preferences. This would enable participants
to tailor their solutions according to their personal circum-
stances. Opportunities exist to add rewards for behavioural
change and further develop the social support aspects of
cooking and eating in a group setting. Of the limited feed-
back on improvements to the Food Sensations® for Adults
program, the proportion that wanted longer programs or
more advanced programs is the recognition that behaviour
change takes time and people will be at different stages in
their change process, requiring different supports.

The challenges in identifying behaviour change tech-
niques are that the effect of a single behaviour change
technique may be very small and that many behaviour
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change techniques combine in program delivery and have
the potential to amplify one another.33 A greater number
of behaviour change techniques may not automatically
lead to greater behavioural change, but it may be more
important to consider the utility of individual behaviour
change techniques.34 Behaviour change techniques are the
smallest irreducible components, the active ingredients
that facilitate behaviour change. The research on how
behaviour change techniques relate to theoretical con-
tracts or mechanisms of actions is still evolving. Program
developers have many different theories of behaviour
change to choose from that have similar and overlapping
constructs.35 For example, goal setting is linked with beha-
vioural regulation and information about health conse-
quences with the constructs perceived susceptibility and
intentions. More work needs to be done on elucidating
how behaviour change theories can be selected for nutri-
tion program design. This would inform the selection of
behaviour change techniques for use in program imple-
mentation to assist with improvement and replication
of effective programs.36 The research defining behaviour
change techniques has also seen the emergence of the
COM_B model (capability, opportunity, motivation to per-
form behaviour) which attempts to draw a number of con-
structs together into one theory of behaviour change for
multiple contexts.37 Future food literacy programs would
benefit from considering the COM-B model which encom-
passes the behaviour change techniques identified but
potentially would identify with the potential mechanism
to identify further techniques to support behaviour
change.

We also showed that some participants may need
more assistance with goal setting as a behaviour change
technique. Behaviour change techniques are only as
good as the quality of program delivery and consistency
when multiple facilitators are involved because of
implementation fidelity considerations, which are also
rarely reported.21 There is the possibility that there are
other impacts of people coming together in community
groups to learn, cook, and eat together that are not cap-
tured in behaviour change techniques and process eval-
uations. For example, Australian Jamie's Ministry of
Food 10-week cooking program found that participants
reported greater household involvement in cooking and
mealtimes at home, resulting in increased social interac-
tions after the program.38 These social constructs sup-
porting behaviour changes might be captured by
applying a broader model such as the COM-B model to
develop a theory of change.

The Food Sensations® for Adults program mapping of
behaviour change techniques has provided a model for
designing future programs using behavioural science to
apply a systematic method in developing interventions. In

the future, determining the behaviour change techniques
linked to newer comprehensive behaviour change models
such as the COM-B model, representing Capability,
Opportunity, and Motivation leading to behaviour
change11 and using these components to perform a beha-
vioural diagnosis to understand all the determinants of
food literacy behaviours linked to dietary behaviours will
assist in the evolution of appropriate strategies for inter-
ventions. There is value in mapping behaviour change
techniques when designing a program, but also when a
program is running as per the Food Sensations® for Adults
program, as it was found that mapping assisted in revising
the language in the lesson plans to reinforce existing
behaviour change techniques.

We acknowledge several limitations of the behaviour
change technique mapping and process evaluation. While
the authors applied a rigorous method to behaviour
change technique mapping and used several iterations
and checks to identify behaviour change techniques,
some might have been missed. The process evaluation
data were self-reported by participants who attended the
final week of the program or completed an online survey
sent after the program completion. Not all participants
recorded setting goals and making changes, and it could
have been the more motivated participants to complete
this part of the post-program questionnaire.

The present study clearly demonstrated positive beha-
vioural changes with the repeated use of behaviour
change techniques across a food literacy program. Know-
ing the behaviour change techniques associated with
effective programs can facilitate replication of new inter-
ventions. There is an urgent need for more rigorous eval-
uation to test program effectiveness and advance the
application of behaviour change techniques in education-
and training-focused interventions. This would augment
investment in programs by developing the best combina-
tion of behaviour change technique applications to maxi-
mise the potential efficacy of interventions. Future
research should consider how to combine evidence from
different types of evaluations to judge the likely effect
sizes of behaviour change technique combinations, spe-
cifically for food literacy and subsequent dietary behav-
iour change.
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