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APPENDIX C — INTERVENTION DESCRIPTION AND FACTORIAL CONDITIONS

This appendix describes the development and the content of the BUDDY intervention, with inspiration from the
first four steps of the Intervention mapping (IM) approach [1]. The intervention targets alcohol, diet, physical
activity, and smoking. The factorial conditions of the trial are also explained in detail in this appendix.

The intervention is based on social cognitive models for behaviour change where environment, intentions and
skills often are highlighted as important for change [2,3]. Therefore, we identified and designed components
which intended to affect these factors. This was based on: (1) our previous research among Swedish university
students [4-10]; (2) a series of interviews with university students regarding their perspectives on health,
lifestyle behaviour change, and expectations on an mHealth tool supporting behaviour change; (3) the research
literature more widely (see specific descriptions below). The logic model in Figure 1 gives an overview of the
reasoning behind the intervention, including outcomes and potential short-, mid- and long-term impact.
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Figure 1. Logic model showing actors, intervention components, mediators, behavioural factors, outcomes, and
short-, mid- and long-term impacts

INTERVENTION DESIGN AND COMPONENTS

The intervention is intended to be used as a toolbox, enabling users to decide which intervention content they
want to interact with and when. As can be seen in the screenshot in Figure 2, the design of the intervention
allowed for each component to be presented to participants in a menu, allowing us to easily add or remove
components based on factorial condition. Follows does a description of each component, using the BCTTv1 93-
item taxonomy [11] to specify techniques included when appropriate.
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Figure 2. A screenshot of the BUDDY intervention showing the main menu

COMPONENT 1: SCREENING AND FEEDBACK

The first component consists of screening and feedback. Every Sunday afternoon, participants will receive a
text message with a hyperlink. When pressing the link, participants will be asked to respond to a questionnaire
regarding their current lifestyle behaviours, after which they are shown feedback on their current behaviour in
contrast to national guidelines (see screenshots in Figure 3). They will subsequently be given access to the rest
of the components appropriate for their randomised allocation. Self-monitoring has been shown to be a
potentially effective strategy for reducing excessive alcohol consumption [12—15] and to promote healthy
eating and physical activity [16,17]. When this component is absent, participants will not be asked to respond
to the screening questionnaire but will instead be shown national guidelines without any feedback. BCTs used:
Discrepancy between current behaviour and goal (BCT 1.6), Feedback on behaviour (BCT 2.2), Self-monitoring
of behaviour (BCT 2.3), and Social comparison (BCT 6.2).
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Figure 2 — Screenshots of BUDDY showing screening and feedback based on national guidelines

COMPONENT 2: GOALSETTING AND PLANNING

The second component supports enhanced self-regulatory capacity and skills via goalsetting and planning. This
includes setting goals for future behaviour, preparing for triggers, and accepting both custom and ready-made
challenges. Intervention content designed around goalsetting, action planning, practicing behaviour, and habit
formation have, amongst other planning related activities, been shown to be important among effective
lifestyle interventions [16,18-23]. Participants will be reminded of the goals that they have set, including any
challenges they have accepted, via text message prompts throughout the week (up to 4 messages). BCTs used:
Goal setting (behaviour) (BCT 1.1), Problem solving (BCT 1.2), Action planning (BCT 1.4), Prompts/cues (BCT

7.1), Behaviour practice/rehearsal (BCT 8.1), Behaviour substitution (BCT 8.2), Habit formation (BCT 8.3),
Graded tasks (BCT 8.7).

COMPONENT 3: MOTIVATION

The third component aims to increase users’ awareness of their own motivation, prompt commitment, and
boost motivation. This is supported via texts, videos and exercises relating to health, economics, and
motivation awareness. Digital behaviour change interventions have been shown to have the capacity to
increase self-efficacy, however, there is lack of consensus across reviews with regards to which content works
to facilitate an increase of self-efficacy [24]. The component will also allow participants to sign up for text
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messages with motivational content sent to them throughout the week. Participants choose which behaviours
they wish to have messages for, with a maximum of 8-10 messages per week. The content of the messages has
been derived from previously developed and evaluated interventions [4-10]. BCTs used: Information about

health consequences (BCT 5.1), Credible source (9.1), Pros and cons (BCT 9.2), Comparative imagining of future
outcomes (BCT 9.3).

COMPONENT 4: SKILLS AND KNOW-HOW

The fourth component aims to increase user’s skills and know-how of how to make lasting behavioural
changes. This will include concrete tips on how to initiate and maintain change in everyday life. For instance,
participants are given strategies they can employ when going to parties where alcohol is served, or how to
introduce vegetables to their meals. As with the third component, participants will be able to sign up for text
messages with tips sent to them throughout the week (maximum 8-10 per week) — the content of which has
also been derived from previously developed and evaluated interventions [4—10]. BCTs used: Social support

(unspecified) (BCT 3.1), Instructions on how to perform a behaviour (BCT 4.1), Self-incentive (BCT 10.7), and
Self-reward (BCT 10.9).

COMPONENT 5: MINDFULNESS

The fifth component aims to increase users’ awareness of their own lived experience and strengthen their
capacity for a non-reactive, compassionate, and less stressful way of being in the world. The practices thus help
participants to build the mental resources needed for behaviour change. A set of mindfulness exercises,
including guided meditations, will be available in the component. The exercises are based on previous research,
and are considered evidence-based methods to improve the mental well-being of clinical populations, while
effects in non-clinical settings and behaviour change are less studied [25-29].

COMPONENT 6: SELF-COMPOSED TEXT MESSAGES

The sixth component consists of self-composed text messages sent to participants throughout the week.
Participants will be allowed to author up to three messages to themselves and have them sent at specified
intervals. For instance, a participant can write a message about their commitment to increase their physical
activity and decide to have it sent to them every Monday and Wednesday at 5pm. This type of activity seems
generally under-studied in the literature, but has shown preliminary interesting results in an ongoing trial [30].
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FACTORIAL ALLOCATIONS

Using P to represent present and A to represent absent, the 64 factorial conditions are presented in Table 1. As

is evident from the table, each component will be available to half the study population, allowing for contrasts
between present and absent to be fully powered by the sample. However, as one is estimating the effects of

individual components, effect sizes may be smaller than when contrasting the full intervention versus a control,

which may increase the sample size required.

Table 1 - Combination of components in 64 factorial conditions (P = present , A = absent)
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34 A P P P P A
35 A P P P A P
36 A P P P A A
37 A P P A P P
38 A P P A P A
39 A P P A A P
40 A P P A A A
41 A P A P P P
42 A P A P P A
43 A P A P A P
44 A P A P A A
45 A P A A P P
46 A P A A P A
47 A P A A A P
48 A P A A A A
49 A A P P P P
50 A A P P P A
51 A A P P A P
52 A A P P A A
53 A A P A P P
54 A A P A P A
55 A A P A A P
56 A A P A A A
57 A A A P P P
58 A A A P P A
59 A A A P A P
60 A A A P A A
61 A A A A P P
62 A A A A P A
63 A A A A A P
64 A A A A A A
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