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Abstract: Taxi driving, a male-dominated occupation, is associated with an increased risk of cardi-
ovascular disease (CVD). The increased risk is linked to a high prevalence of modifiable CVD risk
factors including overweight/obesity, poor nutrition, smoking, excessive alcohol consumption and
physical inactivity. Behaviour change interventions may prove advantageous, yet little research has
been conducted to reduce CVD risk in this population. The purpose of this study was to co-design
an eHealth intervention, ‘ManGuard’, to reduce CVD risk in male taxi drivers. The IDEAS frame-
work was utilised to guide the development of the eHealth intervention, with the Behaviour Change
Wheel (BCW) incorporated throughout to ensure the intervention was underpinned by behaviour
change theory. Development and refinement of ManGuard was guided by current literature, input
from a multidisciplinary team, an online survey, a systematic review and meta-analysis, and focus
groups (n = 3) with male taxi drivers. Physical inactivity was identified as the prime behavior to
change in order to reduce CVD risk in male taxi drivers. Male taxi drivers indicated a preference for
an eHealth intervention to be delivered using smartphone technology, with a simple design, provid-
ing concise, straightforward, and relatable content, and with the ability to track and monitor pro-
gress.
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1. Introduction

Globally, cardiovascular disease (CVD) remains the leading cause of mortality and
morbidity [1]. Men are at a higher risk of developing the disease compared to their female
counterparts [2,3]. Taxi driving, a male-dominated occupation [4], is associated with an
increased risk of CVD, with long working hours linked to sustained psychological stress
[5]. Taxi drivers also present with greater levels of CVD-related risk factors and behav-
iours, including high blood pressure, overweight and obesity, cigarette smoking, over-
consumption of alcohol, a lack of fruit and vegetables, and prolonged periods of sedentary
behaviour [5-10].

Despite the well-reported risk of CVD associated with the occupation [5,7,9,11-18],
little has been done to reduce their risk. To our knowledge, only two interventions aimed
at bringing about behaviour change in this population have undergone testing [13,19].
Both interventions aimed to improve physical activity through assessing change in walk-
ing-related outcomes. Encouragingly, both interventions produced positive results, with
one study reporting significant improvements for all walking-related measures [19].
However, the other study [13] reported a high attrition rate (61%).

One way to improve intervention uptake, adherence, and subsequent success is
through electronic health (eHealth) [20]. eHealth involves the use of information and com-
munication technologies to support health and healthcare delivery, allowing interven-
tions to be tailored to meet the needs of the end-user. eHealth interventions utilise
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technology for “intervening in an existing context by changing behaviour and/or cogni-
tions” [20]. Key benefits of eHealth include an ease of access and usability for the user
[21]. This may prove advantageous for male taxi drivers who present as a hard-to-reach
group due to the remote nature of the occupation. Recent systematic reviews and meta-
analyses have reported the success of eHealth interventions for promoting behaviour
change in men [22,23] and those living with non-communicable diseases [24]. However,
eHealth is not without its weaknesses, including poor intervention adherence and high
rates of attrition [25,26]. Such issues are commonly attributed to a lack of consideration
towards the relationship between the technology and target user during the development
process [20].

Co-design, which involves an ongoing collaboration between researchers, develop-
ers, and end-users [27], allows for the development of an intervention that will be better
accepted by the intended user. Co-design has been recommended for the development of
interventions targeting men [28], though this rarely occurs. For example, a recent system-
atic review of 36 interventions that assessed weight as an outcome, reported that only nine
studies consulted with target users during the development process [29]. Utilising an it-
erative approach between developers and end-users throughout the development process
is crucial for the success of an eHealth intervention [30]. Additional factors deemed nec-
essary to ensure the success of an eHealth intervention include being grounded in behav-
iour change theory, developed with an in-depth understanding of the target population,
evaluated rigorously, and disseminated widely [31]. There is currently a lack of frame-
works available for guiding the development of effective eHealth interventions [30,32-
34], none of which consider all the aforementioned factors deemed necessary for an effec-
tive intervention. Thus, the IDEAS (Ideate, DEsign, Assess, and Share) framework was
developed [31], successfully utilised for the development of an eHealth intervention for
improving vegetable consumption in overweight adults [35].

In line with co-design, IDEAS draws on a human-centred design approach, through
developing an understanding of the intervention’s end-users to ensure their needs are met
[20]. The framework is split into four overarching phases: Integrate, Design, Assess, and
Share. Across these phases are ten individual phases: (1) empathize with target users; (2)
specify target behaviours; (3) ground in behavioural theory; (4) ideate implementation
strategies; (5) prototype potential products; (6) gather user feedback; (7) build minimum
viable product; (8) pilot potential efficacy and usability; (9) Evaluate efficacy; and (10)
share intervention and findings. The aim of this study was to co-design an eHealth inter-
vention, ‘ManGuard’, to reduce CVD risk in male taxi drivers working in Northern Ire-
land.

2. Methods

Guided by IDEAS, ManGuard was developed through a robust co-design process,
involving an iterative collaboration between interdisciplinary experts and end-users. This
paper reports on the findings from phases 1-6 of the IDEAS framework, resulting in the
development of a proof-of-concept (PoC) of the ManGuard intervention. A PoC is a theo-
retical demonstration of a product to ensure the idea is feasible and will function appro-
priately [36]. The PoC will be developed into a minimal viable product (MVP) (phase 7)
to undergo pilot testing (phase 8), followed by a fully powered randomised controlled
trial (RCT) (phase 9), if deemed feasible.

Reviews of eHealth interventions have reported an association between the inclusion
of behaviour change theories and improved intervention effectiveness [37,38]. To provide
a more comprehensive and systematic approach for the identification and inclusion of
behaviour change theory, the Behaviour Change Wheel (BCW) [39] was incorporated
throughout relevant phases of IDEAS. Utilising the BCW not only ensures the inclusion
of behaviour change theory but helps intervention developers to identify the most effec-
tive intervention functions, policies, and behaviour change techniques (BCTs) for foster-
ing successful behaviour change. The BCW is comprised of eight steps: (1) define the
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problem in behavioural terms; (2) select target behaviours; (3) specify the target behav-
iour; (4) identify what needs to change; (5) intervention functions; (6) policy categories;
(7) behaviour change techniques; and (8) mode of delivery. Due to a lack of access to ‘pol-
icy levers’, e.g., government officials, step 6 was omitted [40]. In addition, as the aim of
this study was to develop an eHealth intervention, identifying the mode of delivery (step
8) was not addressed.

2.1. Phase 1: Empathize with Target Users

Aligning with step 1 of the BCW (define the problem in behavioural terms), phase 1
of IDEAS aims to develop a greater understanding of the target population and their be-
haviours, allowing for the development of a more creative and motivating intervention
[31]. Phase 1 was achieved through two steps: (i) an online survey; and (ii) input from a
project advisory group (PAG).

2.1.1. Step One: Online Survey

Due to a lack of data available on taxi drivers working in Northern Ireland, an online
survey was conducted to gain a greater understanding of the target population. Questions
aimed to uncover their experiences of working as a taxi driver (work habits, lifestyle, and
behaviours) and initial intervention preferences (format and content). The survey was
conducted via two methods: (i) a Facebook group dedicated to male taxi drivers working
in Northern Ireland (>1300 drivers); and (ii) through software used by those working for
the country’s largest taxi company (>1200 drivers). The survey link was shared several
times between September and November 2020 until responses ceased entirely. Survey re-
sponses were imported into Microsoft Excel to be assessed and reported descriptively.

2.1.2. Step Two: Project Advisory Group

Step two involved the formation and first of four meetings of the PAG, an interdisci-
plinary team of eight members, comprised of multidisciplinary experts:

(i) A PhD student with expertise in clinical exercise physiology

(ii) A nurse with expertise in cardiovascular nursing and rehabilitation

(iii) A psychologist with expertise in cardiovascular care

(iv) A health services researcher with expertise in developing and evaluating health/so-
cial care interventions

(v) A computer scientist/software developer

(vi) A mental health researcher and member of the Men’s Health Forum in Ireland
(MHEFI)

(vii) Two male taxi drivers.

End-users involved in the PAG were sourced through a company memo, delivered
directly to all drivers working for one of Northern Irelands largest taxi companies via
software used by all employees. Those interested in taking part were instructed to contact
JM using the email provided. Involving end-users from the outset has been reported to
enhance the acceptability of the intervention, improving user engagement [41,42]. The aim
of the first PAG meeting was to guide the initial development of solutions seen as relevant
and important to the end-users in tackling CVD risk in taxi drivers and provide qualitative
insights into life as a taxi driver in Northern Ireland. The meeting was conducted in-per-
son, audio recorded, with field notes taken by a member of the research team. A summary
of the key findings from the PAG meeting will be presented.

2.2. Phase 2: Specify Target Behaviours

Phase 2 of IDEAS encompassed step 2 (select the target behaviour) and 3 (specify the
target behaviour) of the BCW. The aim of phase 2 was to identify the behaviour(s) that the
intervention would aim to modify for the greatest reduction in CVD risk for male taxi
drivers, and the context in which the behaviour(s) should occur. The BCW recommends
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taking a “less is more approach, focusing on changing one or two behaviours” [40].
Guided by the findings from phase 1 and a search of relevant literature, a ‘long list" of
behavioural risk factors for CVD in the target population was generated. The following
criteria were used for assessing and selecting the most appropriate behaviour(s) [40]:

e Impact of behaviour change: The likely impact that changing the behaviour could
have on the population;

e Likelihood of changing behaviour: The likelihood of the population being able to
change the behaviour (capability, opportunity, and motivation);

e  Spill over score: The possible spill over each behaviour change could have on an-
other behaviour;

¢  Measurement score: How easy will it be to measure change in the behaviour.

Next, the target behaviour(s) were specified by ascertaining the context in which it
should occur for successful behaviour change to be achieved. Consideration was given to
(i) who needs to perform the behaviour; (ii) what does the person need to do differently
to achieve the desired change; (iii) when will they do it; (iv) where will they do it; (v) how
often will they do it; and (vi) with whom will they do it [40].

2.3. Phase 3: Ground in Behavioural Theory

Phase 3 of IDEAS ensured the development of the intervention was grounded in be-
havioural theory, encompassing steps 4, 5, and 7 of the BCW. First, a behavioural analysis
was conducted to identify the individual and environmental factors in need of modifica-
tion to improve the likelihood of successful behaviour change occurring (step 4 of the
BCW; identify what needs to change). The behavioural analysis was conducted using the
findings from phase 1 and 2 of IDEAS, as well as existing literature, to aid a greater un-
derstanding of the taxi drivers’ capabilities, opportunities, and motivations. The BCW
suggests that an individual needs to possess the capability, opportunity, and motivation
to successfully change a behaviour (COM-B model) [40].

Next, intervention functions that could foster behaviour change were identified (step
5 of the BCW; identify intervention functions). Intervention functions are defined as
“broad categories of means by which an intervention can change behaviour” [40]. The
identified COM-B components were mapped to potential intervention functions using the
‘matrix of links” (Figure 1) [40]. Utilising the Behaviour Change Technique Taxonomy (V1)
[43], the final step of this phase (step 7 of the BCW; identify behaviour change techniques)
was to identify and map appropriate BCTs to aid the implementation of the intervention
functions. Guided by the BCW handbook [40], BCTs classified as “used most frequently”
were initially considered before assessing those used less frequently. In addition, the sys-
tematic review and meta-analysis on the effectiveness of eHealth interventions for reduc-
ing CVD risk in men [22], was revisited to consider BCTs used in prior interventions tar-
geting men.
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Figure 1. Matrix of links between COM-B and intervention functions, adapted from the. BCW hand-
book [39].

2.4. Phase 4. Ideate Implementation Strategies

The remaining three phases of IDEAS addressed in this study (phases 4-6) are
recommended to occur iteratively, involving input from an interdisciplinary team (PAG)
and end-users for the development and refinement of the intervention [31]. To ensure
readability, the processes involved in conducting these phases have been described as a
linear approach. Three meetings were held online throughout the ideation phase. The first
meeting aimed to gather feedback on the outcomes of phases 2 and 3. The second was to
gather feedback on initial ideas for intervention content and design. Feedback was then
used for modifications to be made to both content and design, displayed to the PAG for
the third and final meeting. Email correspondences with relevant members of the PAG
were used throughout the remainder of the development process when necessary.

2.5. Phase 5. Prototype of Potential Products

Prototypes provide an opportunity to test potential intervention content, design, and
associated interactions [44], whilst gathering feedback from end-users to improve accept-
ability [41]. Low-fidelity prototypes were used for the development and refinement of
ManGuard, offering a cost-effective method and greater ease of iteration [44]. Prototypes
were shown to the PAG during the second and third meeting mentioned in the previous
section (Section 2.4) to gather feedback and refine the intervention prior to progressing to
phase 6.

2.6. Phase 6. Gather User Feedback

Three semi-structured online focus groups were conducted to gather end-user feed-
back for the refinement of intervention prototypes and content, with each focus group
discussing different content. Questions focused on gaining feedback on language used,
design, and anticipated navigation, steered by a topic guide developed by the research
team. Recruitment was conducted online using the same methods used for conducting the
online survey during phase 1. Focus group one aimed to gather feedback on minimal
sketches of the anticipated layout and design of the intervention, as well as content for
one module. Modules would provide educational materials in the form of “tips and tricks’,
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utilising motivational language to promote behaviour change. Focus group two aimed to
display refinements made following the first session, in addition to content for a second
module. The third and final session began with a display of refinements made following
focus group two, and content for the remaining modules of the intervention. The same
participants were involved during each focus group, with a £25 voucher provided for each
session as a financial incentive.

Focus groups were conducted online using the Microsoft Teams platform, with each
session audio and video recorded, and then transcribed verbatim using Microsoft Word.
Transcripts were analysed using an inductive approach through conventional content
analysis [45]. As the focus of the analysis was on manifest data, category development
was deemed appropriate as the highest level of abstraction [46—48]. Transcripts were an-
alysed by a member of the research team (JM), with codes reviewed by a second member
(KB) to ensure consensus and consistency. Figure 2 provides an illustrative overview of
the study methods.

Phase One: Empathise
with target users
(BCW step 1)

Phase Two: Specify
target behaviour (BCW
steps 2 and 3)

Phase Three: Ground
in behaviour theory
(BCW steps 4.5, and 7

Phase Four: Ideate <
implementation —
strategies

Phase Five: Prototype
potential product

Phase Six: Gather User
Feedback

Figure 2. [llustrative overview of the study methods.

3. Results
3.1. Phase 1: Empathize with Target Users
3.1.1. Step One: Online Survey

A total of forty responses were retrieved from the online survey. Thirteen respond-
ents were aged 30—40 years, ten between 40-50 years, and fifteen between 50-60 years.
Two respondents were above 60 years of age. Respondents had a mean height and weight
of 176.6 cm and 97.6 kg, respectively (average BMI = 31.2 kg/m?). On average respondents
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had been working for 10.8 years. Respondents were working an average of 5.7 days per
week, for 9.6 h per shift, spending an average of 8.4 h seated during each shift.

Two-thirds (67.5%) of respondents were not completing the recommended levels of
physical activity, with most dietary habits rated between ‘average” and ‘very poor’. One
quarter of respondents were cigarette smokers. The overconsumption of alcohol did not
appear to be of considerable concern, with one quarter presenting as current smokers, and
an average alcohol consumption of 14.6 units/week. Knowledge of CVD was lacking, with
over half (57.5%) of respondents knowing ‘a little” about the condition. Physical inactivity
and smoking were perceived by respondents as posing the greatest risk to their heart
health, accounting for a quarter of responses each.

Three-quarters (74%) of respondents were interested in engaging in an eHealth inter-
vention to reduce their risk of CVD, with smartphones deemed the most appropriate
mode of delivery (85%). Preferences for intervention length varied greatly between 4-10
weeks, with intervention interaction between 1-3 times per week. Almost half of respond-
ents (47.5%) indicated a preference for each session to last ten minutes. Suggestions for
improving participant motivation included progress tracking, reminders, discussing the
intervention with others, and observing physical improvements.

3.1.2. Step Two: Project Advisory Group

High stress levels were highlighted as an area of significant concern for taxi drivers
working in Northern Ireland, caused by financial pressures, long working hours, and abu-
sive customers. High levels of stress were stated to have a direct impact on the likelihood
of engaging in risky behaviours such as overconsuming alcohol and gambling. Specific to
Northern Ireland is the impact of ‘The Troubles’, a conflict that lasted more than three
decades. Although the conflict ended more than 20 years ago, taxi drivers continue to feel
unsafe transporting customers to certain areas, adding to their overall levels of stress.
Loneliness and a lack of support were also mentioned as consequences of the job. Dietary
habits were identified as a lifestyle habit in need of modification, with recommendations
for healthy swaps whilst on the road being most appropriate.

Module length was highlighted as being insignificant if the user had the ability to
pause and re-access the content in their own time. However, session length should be no
longer than 10-15 min for improved user engagement. It was recommended to keep con-
cepts broad, and to utilise a straightforward and simplistic approach of delivery. The in-
clusion of gamification was of little interest unless a financial reward was involved due to
a lack relationships between drivers.

3.2. Phase 2: Specify Target Behaviours

Guided by a search of previously published literature, and the findings from phase
1, the common CVD-related risk behaviours associated with taxi driving were identified:
physical inactivity, poor dietary choices, overconsumption of alcohol, and cigarette smok-
ing. Physical activity was deemed the most appropriate behaviour to target to reduce CVD
risk of male taxi drivers (Table 1).

Table 1. Prioritising behaviours to reduce CVD risk in male taxi drivers.

Potential Target Behaviours

I t of Behavi Likelihood of Changi
Relevant to Reducing CVD mmpact of Behaviour theltoo 0, ansing Spill Over Score 2 Measurement Score 2
S 1 . Change 2 Behaviour 2
Risk in Taxi Drivers
Physical activity Very promising Promising Very promising Very promising
8} ising but th
Dietary choices Very promising Promising npromlsl'n & .u wor Promising
considering
Alcohol Promising Unpromls{n ] PUt worth Promising Promising
considering
U ising but worth
Smoking Very promising TpTOMISIg bUt Wor Promising Promising
considering

2 Rate as: unacceptable, unpromising but worth considering, promising, very promising.
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Next, it was necessary to specify the target behaviour and the context in which it
should occur for behaviour change to be achieved (Table 2). Recent guidelines from the
World Health Organization [49] for physical activity and sedentary behaviour have signi-
fied a shift towards the completion of physical activity in bouts of any duration, with the
aim of a promoting a more active way of living [50]. Therefore, no specific physical activity
targets were set. It was determined that male taxi drivers should strive to complete more
daily physical activity, whenever they can, wherever deemed suitable, and with whoever
they choose.

Table 2. Specifying the target behaviour.

Male taxi drivers need to move more as a

Target Behaviour means of countering the sedentary nature of
the job
Who needs to perform the behaviour? Male taxi drivers

Move more every day (steps and/or
moderate-vigorous intensity physical
activity)
When do they need to do it? Everyday
Home
Where do they need to do it? Work
Community
How often do they need to do it? Everyday
Alone
Friends

What do they need to do differently to
achieve the desired change?

With whom do they need to do it?
Peers

Family

3.3. Phase 3: Ground in Behavioural Theory

The behavioural analysis revealed that changes could be made to four of the six
COM-B components to improve the target behaviour: psychological capability, social op-
portunity, and both reflective and automatic motivation. The identified components,
alongside a description of what needs to occur for successful behaviour change, and why,
can be found in Table 3.
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Table 3. Behavioural analysis using the COM-B model.

COM-B

What Needs to Happen for Target Behaviour to Occur? Is There a Need for Change?
Components
Know the risks accompanied with a lack of physical activity on Change needeftl due to ﬁn('thngs from t.he F)nllne survey indicating a lack of
VD knowledge, with most taxi drivers believing that other factors present the greatest
. risk towards their likelihood of developing CVD rather than physical inactivity
Psychological - -
cavabilit Change needed due to survey responses demonstrating the belief that other
P y Know what constitutes physical activity and the recommendations behaviours are more pertinent to their risk of developing CVD, and therefore it is
for how much they should aim to complete plausible that knowledge on the type/amount of physical activity needed to
improve their risk is lacking
. Change needed due to taxi drivers rarely seeing each other/spending time together
Social . . . . . . R .
opportunit Seeing others in close social networks being physically active as they work individually, as well as spending long hours at work away from
PP y family and friends, indicating a potential lack of social support
Reflective Hold beliefs that being physically active will help reduce their risk Change needed due to many taxi drivers indicating a belief that behaviours other
motivation of developing CVD than physical activity are putting them at higher risk of CVD development
:11(1)::1;::(1); Create established routines and habits to be more physically active j((:)}];ange is needed to be more physically active due to unpredictable nature of the

Psychological capability, social opportunity, reflective motivation, and automatic

Behavioural analysis of the relevant COM-B components: L : .
motivation need to change for target behaviour to improve.




Int. . Environ. Res. Public Health 2022, 19, 15278 10 of 21

Of nine intervention functions, seven were selected to facilitate change in the identi-
fied COM-B components: education, enablement, environmental restructuring, training,
incentivisation, modelling, and persuasion. As discovered during the previous phases,
knowledge of CVD, the positive impact of physical activity on CVD risk, and how to be
active, are lacking. Thus, education was deemed appropriate for improving psychological
capability and reflective motivation. Training and enablement were identified as func-
tions to further improve psychological capabilities, imparting skills on how to incorporate
physical activity into their daily routine, whilst helping to remove barriers to engaging in
the behaviour.

Due to the lonely and isolated nature of the job, enablement, modelling, and environ-
mental restructuring, could enhance their social opportunities. To enhance reflective mo-
tivation, education and persuasion were identified as having the potential to improve be-
liefs regarding the benefits of physical activity. Lastly, to enhance the automatic motiva-
tion of taxi drivers, persuasion, incentivisation, and training could stimulate a positive
attitude towards being physically active.

Next, BCTs to successfully deliver the intervention functions were identified. As the
Behaviour Change Technique Taxonomy (V1) is comprised of 93 individual BCTs, they
are organised into 16 groupings. Ten groupings were identified as containing BCTs suit-
able for inclusion in ManGuard: (1) goals and planning; (2) feedback and monitoring; (3)
social support; (4) shaping knowledge; (5) natural consequences; (6) comparison of behav-
iour; (7) repetition and substitution; (8) reward and threat; (9) comparison of outcomes;
and (10) antecedents. Examples of the specific BCTs mapped to the intervention functions
and COM-B components can be found in Table 4.
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Table 4. Mapping the COM-B components and intervention functions to the corresponding BCTs.

Results of COM-B Appropriate Intervention BCTs Utilised to Bring about Change

Analysis

Functions

(BCTv1) *

Example of How the BCT Could Be Applied to the Intervention

Psychological Capa-Education, Enablement,

bilities

Training

2.2. Feedback on behaviour

3.1. Social support (unspecified)

4.1. Instruction on how to perform a behav-
iour

5.1. Information about health consequences

2.2. Inform the user on how many steps they have walked on a given
day/week

3.1. Advise the user on seeking social support to make behaviour change and
stick to the improved levels of physical activity

4.1. Provide the user with pictures and videos to explain how to complete the
behaviour of being physical active

5.1. Advise the user on the benefits of the behaviour for CVD risk reduction

Enablement, Modelling,

3.1. Social support (unspecified)

Social opportunity Environmental restructur- 6.1. Demonstration of the behaviour

ng

12.2. Restructuring the social environment

3.1. Provide the user with the ability to seek social support from peers through
the program

6.1. Provide the user with information, pictures, and videos to demonstrate
the completion of physical activity

12.2. Advise the user to change their social environment towards increasing
the time spent with others who will also be physically active

Reflective motiva-
tion

Education, Persuasion, En-
ablement

1.1. Goal setting (behaviour)

1.2. Problem solving

1.3. Goal setting (outcome)

1.4. Action planning

1.6. Discrepancy between current behaviour
and goal

2.2. Feedback on behaviour

2.3. Self-monitoring of behaviour

8.2. Behaviour substitution

1.1. Provide the user with the opportunity to set goals to achieve each week,
e.g., how many steps to complete per day/week

1.2. Advise the user to analyse factors that influence their ability to complete
physical activity and generate strategies to help them overcome perceived
barriers

1.3. Provide the user the opportunity to set a goal to be achieved as a result of
increasing their physical activity levels, e.g., setting a weight loss goal to as-
sess change as a result of being more active

1.4. Advise the user to set a plan on when they will choose to be physically ac-
tive including the frequency, duration, and intensity

1.6. Provide the user with feedback to make them aware that they are strug-
gling to achieve the goal they had set for themself

2.2 Provide the user with automated feedback on their progress, e.g., how
many steps they have completed that day
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2.3. Provide the opportunity for the user to record and monitor their progress
over time

8.2. Advise the user to go for a walk rather than sitting down on the sofa to
watch tv or sitting in their car while waiting for a fare

8.3. Habit formation
Automatic motiva- Persuasion, Incentivisa- 9.1. Credible source
tion tion, Training 10.4. Social reward

10.6. Non-specific incentive

8.3. Advise the user to incorporate physical activity into their routine at the
same time each day, e.g., plan to have a break at the same time on each work-
ing day and go for a walk during this time

9.1. Provide the user with credible/well known sources in favour of complet-
ing physical activity for reducing CVD risk

10.4. Provide the user with positive reinforcement messages when progress is
achieved

10.6. Provide the user with positive reinforcement messages when progress is
achieved and awards within the program, e.g., badges they can collect as the
reach particular milestones

* The Behaviour Change Technique Taxonomy v1 [43].
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3.4. Phases 4 and 5: Ideate Implementation Strategies and Prototype of Potential Products

Due to the iterative process between ideation, prototype development, and refine-
ment, the findings of phases 4 and 5 are presented together. During the first of three meet-
ings of the PAG during these phases, a flowchart was displayed to present the core sec-
tions of ManGuard. Members of the PAG were satisfied with the core sections and the
anticipated navigation. A social forum was proposed to allow taxi drivers to communicate
with each other for improving social support. However, although agreed that it may
prove beneficial, concerns of undesirable messages posted to the forum were raised. The
provision of goal setting and progress tracking were confirmed as positive features. The
taxi drivers recommended that users can assess and modify their goals over time to im-
prove sustained engagement.

Guided by this feedback, content for one module, along with low-fidelity prototypes,
were developed. During the second meeting, the taxi drivers emphasised the importance
of all information being delivered in a simple, straightforward manner, and absent of tech-
nical jargon. The incorporation of positive and “punchy” wording, with images, was rec-
ommended to make the information more engaging. Although physical activity was iden-
tified as the most appropriate behaviour, taxi drivers may benefit from a holistic approach
regarding the delivery of content due to the presence of several CVD-related risk factors.
Thus, modules would be classified as either ‘core’ or ‘voluntary modules’. Core modules
include: (1) heart disease, lifestyle, and goal setting; (2) physical activity; (3) nutrition; and
(4) program re-cap. Voluntary modules include: (1) alcohol; (2) smoking; and (3) manag-
ing stress. It was recommended that users can access modules in an order they choose,
except for the introduction and re-cap modules. Concerns were raised that a structured
and linear approach may impact user satisfaction, engagement, and adherence.

Guided by this feedback, modifications were made to the low-fidelity prototypes and
displayed during the third and final meeting of the PAG. A newly developed design for
the homepage was well-received, perceived as straightforward and self-explanatory. The
provision of positive welcome message at the start of each module was appreciated, rec-
ommended to be delivered using a pop-up feature to make it more attractive and engag-
ing. Rather than a traditional graph for displaying user progress, it was recommended to
use a “petrol gauge”, making the process more relatable to taxi drivers. It was agreed that
physical activity would remain a primary option offered to the user for goals setting and
progress tracking, with diet, smoking, and alcohol available as additional options. The
inclusion of ‘awards’, collected by the user as they progress and achieve specific mile-
stones, were perceived as a suitable method for the delivery of incentivisation and positive
reinforcement.

3.5. Phase 6: Gather User Feedback

Six male taxi drivers, working in NI, were recruited to take part in three online focus
groups. However, only four participants attended the first focus group. Following a lack
of email responses between the first and second session, three participants were deemed
to have withdrawn from the study. Therefore, three participants took part in the remain-
ing two focus group sessions, lasting an average of 74 min. Four categories emerged from
the analysis process: (1) program design; (2) program features; (3) program content; and
(4) program engagement. A concise overview of key findings across the three focus groups
are presented below under the associated categories.

3.5.1. Program Design

Program design relates to comments made regarding aesthetic aspects of ManGuard,
including the overall design and anticipated navigation. Participants highlighted the im-
portance of ensuring a simple, straightforward, and self-explanatory design throughout.

“Simpler the better.” [F1, P1]
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Enhancing user experience is crucial for improving engagement. Participants per-
ceived that having the ability to switch between a ‘light” and ‘dark’ mode would improve
readability and subsequent user experience.

“You know what’s good as well, I like apps... during the night if I'm reading... the
writing turns white and all the white that you have there is black which makes it easier
to read... if it’s all lit up like, it’s more annoying.” [F1, P2]

To improve the process of goal setting, a ‘slider’ option was included in place of the
user manually typing their goal. Although participants agreed that this would make the
process more engaging and visually attractive, it was recommended to provide an option
to type the goal as the slider may not be acceptable to all users.

“So, would you also have an option for someone to type it in? ‘Cos some people aren’t
very good with sliders? Sliders is definitely more visual, but if you have like, if you're
using your mobile phone for it and you ve got arthritis or something it can be very hard
using those slider things...” [F2, P1]

“Yeah, I like it (slider), but as (P1) said, you can get some people who want to be really

specific and you're trying to get it right in the middle but struggling.” [F2, P2]

Between the first and second focus group, several logos for ManGuard were devel-
oped by a graphic designer. A design was chosen by the PAG, with all participants in
agreement due to the plain, simple, and relatable design chosen, with “flashy” designs
deemed less desirable.

“I think it looks perfect. I think it looks clean, plain, it’s simple, you know, ManGuard,
driving men’s wellbeing... like what else could you want? And then you've got a taxi
logo there in the middle to act as an A as such, so no I think that’s perfect.” [F2, P2]

“All black the way it is, white writing, suits me down to the ground, that’s simple and
clean.” [F2, P3]

“Yeah, I like that. I don't like those flashy ones with loads of colour. It stands out well.”
[F2, P1]

3.5.2. Program Features

Program features relate to comments made on the characteristics of ManGuard, such
as performance and functional capabilities. The utilisation of pop-ups with positive wel-
come messages at the start of each module was well received. Such a feature was high-
lighted as acting as an incentive to continue engaging with the module.

“It makes it a bit more interesting I think than going onto a page that’s just full of static
text... The pop-up thing is an added bonus to stay on the page, you know?” [F1, P2]

Concerns raised by the PAG members regarding the social forum, and it’s use for
posting potentially offensive content, was further supported by the focus group partici-
pants.

“Who's going to monitor that messaging system?... All of us will know about taxi fo-

rums... there’s no concern to anybody... So, somebody needs to, you know, stop that.”

[F1, P2]

In response to feedback regarding the social forum, a question and answer (Q&A)
page was developed. During the testing of the MVP, this feature would allow users to
message the research team, with the common queries and answers used to form a fre-
quently asked question (FAQ) if ManGuard progressed beyond an MVP. Participants
were in favour of this addition, perceiving this as a more acceptable option than the social
forum.

“What you're saying is, if we have a problem that you would normally put on a forum

for people, we would just send the question to you and... Yeah, probably better [than a
social forum].” [F2, P1]
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Awards, as a method of stimulating motivation and improved engagement, was not
seen as a feature of great significance. It was highlighted that observing progress towards
their goal would be sufficient motivation.

“You know you've got one award, you might be a wee bit motivated to get two, but
personally, 1I'd just be happy enough... if my target was 400 steps a day, if I hit that
target that’s fine, you know what I mean?” [F1, P2]

Nonetheless, participants stated that it may prove motivational for others and rec-
ommended to retain awards in the final version.

“Iwould keep them in because I know that there is people who like to see that stuff.” [F1,
P1]

3.5.3. Program Content

Program content relates to comments made on any information provided to the user,
including text and imagery. Content across each page was recommended to remain con-
cise to ensure users remained interested in the information. In addition, concise sections
were deemed necessary due to the unpredictable nature of the job, allowing the user to
better locate their place if they must leave the module due to work demands.

“We have to remember its aimed at taxi drivers, so a lot of taxi drivers are going to be

using this app in between jobs. So, you start reading something, then a job pops up. Say

you have to go for straight away, so you don’t wanna be halfway down a three-page item

that you lose your place when you come back to it... So nice short, concise paragraphs.”

[F1, P1]

Following feedback from the PAG, imagery was incorporated throughout the content
to accompany related information, highlighted as being appreciated by taxi drivers.

“Or just put pictures in, taxi drivers love pictures.” [F1, P1]

Importantly, images should remain static, absent of links to external sites to prevent
the user from becoming overwhelmed with information.

“...1f there’s too much to click, too much information... you can get lost... Keep the two
things just as static pictures.” [F1, P1]

Feedback regarding clarity of information highlighted the need for minor modifica-
tions to be made. In particular, the phrase “we’re going to be with you all the way...” was
deemed misleading and indicated that someone would be monitoring and providing di-
rect advice throughout.

“If you're going to say we are going to be with you all the time... I mean, is somebody
monitoring this in the background? Because if you're not, you're not with us all the
way...” [F1, P2]

“... that implies that you or somebody associated with you is going to be more or less

monitoring what we're putting in.” [F1, P1]

Incorporating content throughout that was relatable to taxi drivers was perceived to
be a method of improving user satisfactions and engagement. Focus group participants
agreed, specifically highlighting the relatability of the diet and physical activity content,
respectively.

“I think that’s extremely realistic... I think that’s bang on.” [F2, P3]

“Have you been following me around or something? I eat and drink all of them.” [F3,
P1

Of significant importance was the feedback gathered on the module for coping with
stress. It was indicated that due to the impact of the COVID-19 pandemic on the taxi in-
dustry, this module was more important now than ever.

“Really, I would say that’s the most important one to be honest here.” [F3, P1]
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“Particularly over COVID, that one’s really brilliant... they were a forgotten industry
and support... really were terribly supported.” [F3, P3]

3.5.4. Program Engagement

The final category, program engagement, regards comments made on aspects of
ManGuard that could both positively and negatively impact accessibility and usability of
ManGuard. Financial incentives were stated as a tool that would stimulate motivation and
sustained engagement.

“...maybe, it'll motivate us more if it was like when you get to level one you receive a
£10 voucher, level 2 it’s £20...” [F1, P2]

Whilst engaging with the content, it was recommended to minimise the amount of
‘scrolling” and ‘clicking’ throughout to prevent the user from losing interest and enhanc-
ing satisfaction.

“... keep it as little as possible on each page and you have to click to go to the next one.
If you're scrolling, again me personally, I get bored and start flicking through it and
miss sections.” [F1, P1]

The provision of informational pop-ups, discussed previously, were deemed as being
a more interesting method of delivering content, providing an incentive to remain on the
page and engage with the content.

“It makes it a bit more interesting I think than going onto a page that just full of static
text with maybe the odd video... The pop-up thing is an added bonus to stay on the page
you know?” [F1, P2]

4. Discussion

This paper describes the robust step-by-step development, guided by the IDEAS
framework, of an eHealth intervention (ManGuard) to reduce CVD risk in male taxi driv-
ers. Additionally, to ensure the development of an intervention underpinned by behav-
iour change theory, the BCW was incorporated throughout the relevant phases of IDEAS.
Intervention development involved an iterative process, guided by current literature, in-
put from a multidisciplinary team (PAG), an online survey, a systematic review and meta-
analysis, and focus groups with end-users.

Survey responses support reports of male tax drivers engaging in higher levels of
CVD-related risk behaviours. Such behaviours include physical inactivity [5,7,11,15,51]
and poor dietary habits [51,52], and a high prevalence of cigarette smoking compared to
the general population [53,54]. Interestingly, although the overconsumption of alcohol by
taxi drivers has been regularly reported [9,16,52,54], survey responses indicate this as an
area of little concern, with the average alcohol consumption only slightly higher than the
recommended 14 units/week. However, it was stated by members of the PAG that many
drivers would not admit to their regular alcohol intake. Therefore, these findings may be
inaccurate, highlighting the potential issue of understanding the true alcohol habits of this
population.

It appears that although NI taxi drivers engage in greater levels of CVD-related risk
behaviours, they are aware of the negative impact this has on their CVD risk. Interviews
with taxi drivers report that the long shifts cause fatigue and a subsequent lack of energy
for engaging in physical activity [52]. A lack of energy has been reported as a significant
barrier for men engaging in physical activity [55]. Therefore, it is possible that male taxi
drivers in Northern Ireland are physically inactive due to job-related fatigue. In addition,
there appears to be a lack of health-related knowledge among this group. This is similar
to findings from qualitative studies with taxi drivers, indicating a desire to be educated
on healthy eating and physical activity to remove barriers towards successful behaviour
change [15,52].
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The online survey and input from the PAG further support previously reported as-
sociations between taxi driving and higher perceived levels of psychological stress
[4,6,9,51,52,56-58]. Increased stress is caused by financial pressures, long working hours,
and abusive customers. Interestingly, there appears to be a chain-reaction between several
job-related factors. It was highlighted during the PAG meetings that financial pressures
influence a belief of having to work longer hours, subsequently causing further stress. The
increased level of stress then leads to further concern regarding finances, causing the cycle
to continue infinitely. This chain-reaction has been referenced previously in a qualitative
study of Hispanic taxi drivers in New York [52]. However, an additional factor specific to
taxi drivers in Northern Ireland is the legacy of ‘The Troubles’. Taxi drivers continue to
feel unsafe entering certain areas of the country, yet are pressured by their employers,
only further adding to their levels of stress.

Although associations between stress and greater levels of engagement in CVD-re-
lated risk behaviours such as physical inactivity, poor diet, alcohol consumption, and
smoking is well reported in the general population [59-61], associations are not as clear
for taxi drivers. Of the limited studies that have explored the association between stress
and CVD-related risk behaviours, two reported positive associations [6,53], one reported
associations for smoking only [51], and another reported no association for any behav-
iours [58]. Nonetheless, the input of the taxi drivers in the PAG support those that re-
ported a positive association, particularly for alcohol consumption. It was stated that
many taxi drivers consume greater levels of alcohol as a means of dealing with stress.
Future research aimed at improving levels of stress in male taxi drivers would prove ben-
eficial.

The online survey and conversations held with taxi drivers during PAG meetings
helped uncover knowledge regarding the working lives of taxi drivers in Northern Ire-
land, data previously unexplored. Similar to previous research conducted with taxi driv-
ers in other countries [5,9,13,14,56,57], those working in Northern Ireland had been in the
job for an average of 11 years. Of concern is the significant association reported between
working as a taxi driver for more than ten years and an increased risk of both CVD [9] and
myocardial infarction [12]. This finding further supports the need, and potential benefit,
of a behaviour change intervention to reduce the risk of CVD for male taxi drivers. The
long working hours reported in the online survey (13 h shifts) are worrying due to prior
research uncovering an association with this and greater levels of stress [58], consumption
of psychoactive substances [54], and white blood cell counts [5] in this population, the
latter being a marker for increased CVD risk.

Findings from this study revealed the preferences of male taxi drivers for a novel
eHealth intervention. Identified preferences of male taxi drivers in Northern Ireland are
similar to those expressed previously by male taxi drivers in New York City, such as the
intervention being delivered using smartphones (mHealth) [52], with a simple design,
providing concise, straightforward, and relatable content [62]. Time constraints have been
reported as having a major impact on the potential of male taxi drivers making positive
behaviour change [62], further supported by the PAG. Therefore, to minimise potential
impact on time, and in line with calls for concise content, information will be delivered in
the form of “tips and tricks’, with imagery incorporated throughout. The provision of goal
setting and tracking was well received by the male taxi drivers. There are no prior reports
on male taxi driver preferences for goal setting. However, process evaluations of eHealth
interventions targeted at male only samples have reported goal setting and progress track-
ing to be key intervention aspects [63], crucial for their success [64,65]. Additional pro-
gram features well received by the participants of the focus group were ‘pop-ups’ to pro-
vide positive and motivational welcome messages, and awards for progressing through
the program, acting as a tool for positive reinforcement.
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Limitations

There are some limitations to consider. First, and most important, was the participant
attrition during the collection of qualitative data through online focus groups. Although
risk management strategies were in place to reduce attrition, these were unsuccessful. As
the study suffered from time-constraints due to the COVID-19 pandemic, it was not pos-
sible to delay data collection to allow for further recruitment to replace those that had
withdrawn. Additional time may also have strengthened the study further, allowing for
the conduction of qualitative interviewing during phase 1 to gain a further understanding
of the target population. Second, although many taxi drivers expressed an interest in tak-
ing part in the study, recruitment to the online focus groups was poor. It is possible that
taxi drivers dislike focus groups, or the online approach that was utilised due to COVID-
19 restrictions. Future research should consider uncovering taxi driver preferences for en-
gaging in research, including recruitment methods and data collection techniques.

5. Conclusions

This paper has reported on the utilisation of the IDEAS framework, incorporating the
BCW throughout, for the co-design of an eHealth intervention (ManGuard) to reduce
CVD risk in male taxi drivers working in Northern Ireland. Taxi driving as an occupation
is associated with an increased risk of developing CVD. Yet, there are few interventions
developed to reduce this risk, with poor participant attrition and intervention engagement
reported. Co-design is one such way to develop an intervention that will be better ac-
cepted by the end-user. Male taxi drivers indicated a preference for an eHealth interven-
tion delivered using smartphone technology, with a simple design, providing concise,
straightforward, and relatable content, and with the ability to track and monitor progress.
Next, in line with IDEAS, the PoC of ManGuard will be developed into an MVP to un-
dergo feasibility testing (Phase 8). A protocol for the proposed feasibility trial has been
published online [66].

Author Contributions: ] M., D.R.T., CE.S. and K.B. contributed to the conception and design of this
study; ].M. conducted all research associated with this study, including data collection and analysis;
J.M. wrote this manuscript; ]. M. produced the images and tables; ] M., D.R.T., C.E.S. and K.B. con-
tributed to an internal critical review and revision process of the manuscript. All authors have read
and agreed to the published version of the manuscript.

Funding: ]. M. is undertaking a PhD sponsored by Queen’s University Belfast, funded by the De-
partment for the Economy (DfE).

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki, and approved by the Faculty of Medicine, Health, and Life Sciences Ethics Com-
mittee at Queen’s University Belfast (protocol code: MHLS 21_16; approval date: 17 February 2021).

Informed Consent Statement: Informed consent was obtained from all participants involved in this
study.

Data Availability Statement: Data presented in this study are available on request from the corre-
sponding author.

Acknowledgments: We would like to thank the members of the project advisory group for their
ongoing contribution during the conduction of this study, and the taxi drivers who took part in the
focus groups.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

World Health Organisation Cardiovascular Diseases (cvds). Available online: https://www.who.int/news-room/fact-
sheets/detail/cardiovascular-diseases-(cvds) (accessed on 3 November 2021).

George, ].; Rapsomaniki, E.; Pujades-Rodriguez, M.; Shah, A.D.; Denaxas, S.; Herrett, E.; Smeeth, L.; Timmis, A.; Hemingway,
H. How does cardiovascular disease first present in women and men? Circulation 2015, 132, 1320-1328.



Int. . Environ. Res. Public Health 2022, 19, 15278 19 of 21

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Brezinov, O.P.; Kivity, S.; Segev, S.; Sidi, Y.; Goldenberg, 1.; Maor, E.; Klempfner, R. Gender-related cardiovascular risk in
healthy middle-aged adults. Am. J. Cardiol. 2016, 118, 1669-1673.

Pod, E.M.; Ledesma, R.D.; Lopez, S.S. The taxi industry: Working conditions and health of drivers, a literature review. Transp.
Rev. 2018, 38, 394-411.

Chen, J.-C; Chen, Y.-J.; Chang, W.P.; Christiani, D.D. Long driving time is associated with haematological markers of increased
cardiovascular risk in taxi drivers. Occup. Environ. Med. 2005, 62, 890-894.

Wang, P.C.; Delp, L. Health status, job stress and work-related injury among los angeles taxi drivers. Work 2014, 49, 705-712.
Apantaku-Onayemi, F.; Baldyga, W.; Amuwo, S.; Adefuye, A.; Mason, T.; Mitchell, R.; Blumenthal, D.S. Driving to better health:
Cancer and cardiovascular risk assessment among taxi cab operators in chicago. J. Health Care Poor Underserved 2012, 23, 768—
780.

De Oliveira, B.G.; Ribeiro, L.].S.; Bomfim, E.S.; Casottie, C.A.; de Oliveira Boery, R.N.S.; Boery, E.N. Cardiovascular risk factors
and quality of life of taxi drivers. . Nurs. 2015, 9, 7797-7803.

Elshatarat, R.A.; Burgel, B.]. Cardiovascular risk factors of taxi drivers. ]. Urban Health. 2016, 93, 589-606.

Wu, W.-T,; Tsai, S.-S.; Wang, C.-C.; Lin, Y.-J.; Wu, T.-N,; Shih, T.-S.; Liou, S.-H. Professional driver’s job stress and 8-year risk
of cardiovascular disease. Epidemiology 2019, 30 (Suppl. 1), S39-547.

De Sena, J.E.A.; De Pontes, L.M.; Magno, U.; Ferreira, G.; Da Silva, ].M. Body composition and relationship with the level of
physical activity of taxi drivers and postmen of Jodo Pessoa-PB. Fit. Perform. |. 2008, 7, 20-25.

Bigert, C.; Gustavsson, P.; Hallqvist, J.; Hogstedt, C.; Lewné, M.; Plato, N.; Reuterwall, C.; Schéele, P. Myocardial infarction
among professional drivers. Epidemiology 2003, 14, 333-339.

Gany, F.; Gill, P,; Baser, R.; Leng, J. Supporting South Asian taxi drivers to exercise through pedometers (step) to decrease
cardiovascular disease risk. J. Urban Health 2014, 91, 463-476.

Rezaei Hachesu, V.; Naderyan Feli, S.; Zare Sakhvidi, M.]. Prevalence of cardiovascular risk factors among taxi drivers in yazd,
iran. J. Community Health Res. 2017, 6, 200-206.

Murray, K.E.; Buul, A.; Aden, R;; Cavanaugh, A.M.; Kidane, L.; Hussein, M.; Eastman, A.; Checkoway, H. Occupational health
risks and intervention strategies for us taxi drivers. Health Promot. Int. 2019, 34, 323-332.

Ramukumba, T.S.; Mathikhi, M.S. Health assessment of taxi drivers in the city of tshwane. Curationis 2016, 39, al671.

Vieira, M.C.; Sperandei, S.; Reis, A.C. Physical activity overcomes the effects of cumulative work time on hypertension
prevalence among brazilian taxi drivers. J. Sports Med. Phys. Fit. 2016, 56, 631-638.

Persu, A.; Andries, A.; Demedts, S.; Van Der Niepen, P.; Van De Borne, P. Elevated prevalence of arterial hypertension amongst
belgian taxi drivers during the world hypertension day campaign 2006. ]. Hypertens. 2006, 24, 2311-2312.

Choi, Y.H.; Chae, M.-]. Development and effects of smartphone app-based walking exercise program for taxi drivers: Based on
Bandura’s self efficacy theory. |. Korean Acad. Nurs. 2020, 50, 242.

Van Gemert-Pijnen, L.; Kelders, SM.; Kip, H.; Sanderman, R. eHealth Research, Theory and Development: A Multidisciplinary
Approach; Routledge: London, UK, 2018.

Muellmann, S.; Forberger, S.; Mollers, T.; Zeeb, H.; Pischke, C.R. Effectiveness of ehealth interventions for the promotion of
physical activity in older adults: A systematic review protocol. Syst. Rev. 2016, 5, 47.

McMahon, J.; Thompson, D.R.; Pascoe, M.C.; Brazil, K.; Ski, C.F. Ehealth interventions for reducing cardiovascular disease risk
in men: A systematic review and meta-analysis. Prev. Med. 2021, 145, 106402.

Knowlden, A.P.; Wilkerson, A.H.; Dunlap, K.B.; Stellefson, M.; Elijah, O.A. Systematic review of electronically delivered
behavioral obesity prevention interventions targeting men. Obes. Rev. 2022, 23, e13456.

Duan, Y.; Shang, B.; Liang, W.; Du, G.; Yang, M.; Rhodes, R.E. Effects of ehealth-based multiple health behavior change
interventions on physical activity, healthy diet, and weight in people with noncommunicable diseases: Systematic review and
meta-analysis. ]. Med. Internet Res. 2021, 23, e23786.

Kelders, S.M.; Kok, R.N.; Ossebaard, H.C.; Van Gemert-Pijnen, ]J.E. Persuasive system design does matter: A systematic review
of adherence to web-based interventions. . Med. Internet Res. 2012, 14, e152.

Ludden, G.D.; van Rompay, T.J.; Kelders, S.M.; van Gemert-Pijnen, J.E. How to increase reach and adherence of web-based
interventions: A design research viewpoint. . Med. Internet Res. 2015, 17, 172.

Visser, F.S,; Stappers, P.J.; Van Der Lugt, R.; Sanders, E.B.N. Contextmapping: Experiences from practice. CoDesign 2005, 1, 119—
149.

Robertson, C.; Archibald, D.; Avenell, A.; Douglas, F.; Hoddinott, P.; van Teijlingen, E.; Boyers, D.; Stewart, F.; Boachie, C.;
Fioratou, E.; et al. Systematic reviews of and integrated report on the quantitative, qualitative and economic evidence base for
the management of obesity in men. Health Technol. Assess. 2014, 18, 1-424.

McDonald, M.D.; Hunt, K.; Sivaramakrishnan, H.; Moullin, J.; Avenell, A.; Kerr, D.A.; Birch, ].M.; Ntoumanis, N.; Quested, E.
A systematic review examining socioeconomic factors in trials of interventions for men that report weight as an outcome. Obes.
Rev. 2022, 23, €13436.

Van Gemert-Pijnen, J.E.; Nijland, N.; van Limburg, M.; Ossebaard, H.C.; Kelders, S.M.; Eysenbach, G.; Seydel, E.R. A holistic
framework to improve the uptake and impact of ehealth technologies. . Med. Internet Res. 2011, 13, e111.

Mummabh, S.A.; Robinson, T.N.; King, A.C.; Gardner, C.D.; Sutton, S. Ideas (integrate, design, assess, and share): A framework
and toolkit of strategies for the development of more effective digital interventions to change health behavior. |. Med. Internet
Res. 2016, 18, e317.



Int. . Environ. Res. Public Health 2022, 19, 15278 20 of 21

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.
46.
47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Yardley, L.; Morrison, L.; Bradbury, K.; Muller, I. The person-based approach to intervention development: Application to
digital health-related behavior change interventions. J. Med. Internet Res. 2015, 17, 30.

Heckler, E.; King, A.; Banerjee, B.; Robinson, T.; Alonso, M.; Cirimele, ]J. A Case Study of Bsued: Behavioral Science-Informed
User Experience Design. In Proceedings of the SIGCHI Conference Extended Abstracts on Human Factors in Computing
Systems, Vancouver, BC, Canada, 7-12 May 2011.

Whittaker, R.; Merry, S.; Dorey, E.; Maddison, R. A development and evaluation process for mhealth interventions: Examples
from new zealand. J. Health Commun. 2012, 17, 11-21.

Mummah, S.A,; King, A.C; Gardner, C.D.; Sutton, S. Iterative development of vegethon: A theory-based mobile app
intervention to increase vegetable consumption. Int. |. Behav. Nutr. Phys. Act. 2016, 13, 90.

Pratt, M.K. What Is a Proof of Concept (poc)? Available online: https://searchcio.techtarget.com/definition/proof-of-concept-
POC (accessed on 14 February 2022).

Muellmann, S.; Forberger, S.; Méllers, T.; Broring, E.; Zeeb, H.; Pischke, C.R. Effectiveness of ehealth interventions for the
promotion of physical activity in older adults: A systematic review. Prev. Med. 2018, 108, 93-110.

Webb, T.L.; Joseph, J.; Yardley, L.; Michie, S. Using the internet to promote health behavior change: A systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. ]. Med.
Internet Res. 2010, 12, e4.

Michie, S.; Van Stralen, M.M.; West, R. The behaviour change wheel: A new method for characterising and designing behaviour
change interventions. Implement. Sci. 2011, 6, 42.

Michie, S.; Atkins, L.; West, R. The Behaviour Change Wheel: A Guide to Designing Interventions; Silverback Publishing: London,
UK, 2014.

Croot, L.; O’Cathain, A.; Sworn, K.; Yardley, L.; Turner, K.; Duncan, E.; Hoddinott, P. Developing interventions to improve
health: A systematic mapping review of international practice between 2015 and 2016. Pilot Feasibility Stud. 2019, 5, 127.
Muller, I; Santer, M.; Morrison, L.; Morton, K.; Roberts, A.; Rice, C.; Williams, M.; Yardley, L. Combining qualitative research
with ppi: Reflections on using the person-based approach for developing behavioural interventions. Res. Involv. Engagem. 2019,
5, 34.

Michie, S.; Richardson, M.; Johnston, M.; Abraham, C.; Francis, J.; Hardeman, W.; Eccles, M.P.; Cane, J.; Wood, C.E. The behavior
change technique taxonomy (v1) of 93 hierarchically clustered techniques: Building an international consensus for the reporting
of behavior change interventions. Ann. Behav. Med. 2013, 46, 81-95.

Walker, M.; Takayama, L.; Landay, J.A. High-fidelity or low-fidelity, paper or computer? Choosing attributes when testing web
prototypes. Proc. Hum. Factors Ergon. Soc. Annu. Meet. 2002, 46, 661-665.

Hsieh, H.-F.; Shannon, S.E. Three approaches to qualitative content analysis. Qual. Health Res. 2005, 15, 1277-1288.

Elo, S.; Kyngas, H. The qualitative content analysis process. |. Adv. Nurs. 2008, 62, 107-115.

Erlingsson, C.; Brysiewicz, P. A hands-on guide to doing content analysis. Afr. |. Emerg. Med. 2017, 7, 93-99.

Vaismoradi, M.; Turunen, H.; Bondas, T. Content analysis and thematic analysis: Implications for conducting a qualitative
descriptive study. Nurs. Health Sci. 2013, 15, 398-405.

Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.-P.; Chastin, S.; Chou, R.; et
al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. |. Sports Med. 2020, 54, 1451—
1462.

Ding, D.; Mutrie, N.; Bauman, A.; Pratt, M.; Hallal, P.R.C.; Powell, K.E. Physical activity guidelines 2020: Comprehensive and
inclusive recommendations to activate populations. Lancet 2020, 396, 1780-1782.

Mirpuri, S.; Riley, K.; Gany, F. Taxi drivers and modifiable health behaviors: Is stress associated? Work 2021, 69, 1283-1291.
Kanna, B.; Ukudeyeva, A.; Faiz, M.; Roques, E.; Washington, T.; Ramirez, L.; Shariff, M.A.; Espejo, M. Qualitative study of
knowledge, perception, behavior and barriers associated with cardiovascular disease risk among overweight and obese
hispanic taxi drivers of South Bronx, NYC. BMC Public Health 2020, 20, 683.

Chen, X; Gu, X; Li, T,; Liu, Q.; Xu, L.; Peng, B.; Wu, N. Factors influencing smoking behaviour of online ride-hailing drivers in
china: A cross-sectional analysis. BMC Public Health 2021, 21, 1326.

Laraqui, O.; Laraqui, S.; Manar, N.; Ghailan, T.; Hammouda, R.; Deschamps, F.; Laraqui, C.E.H. Prevalence of consumption of
psychoactive substances amongst moroccan taxi drivers. Med. Lav. 2018, 109, 297-307.

Gavarkovs, A.G.; Burke, S.M.; Petrella, R.J. The physical activity—related barriers and facilitators perceived by men living in
rural communities. Am. |. Men’s Health. 2017, 11, 1130-1132.

Burgel, B.J.; Elshatarat, R.A. Associations between daily-on-the job hassles with perceived mental exertion and depression
symptoms in taxi drivers. Am. J. Ind. Med. 2019, 62, 791-802.

Davidson, S.; Wadley, G.; Reavley, N.; Gunn, J.; Fletcher, S. Psychological distress and unmet mental health needs among urban
taxi drivers: A cross-sectional survey. Aust. N. Z. |. Psychiatry 2018, 52, 473-482.

Useche, S.A.; Cendales, B.; Montoro, L.; Esteban, C. Work stress and health problems of professional drivers: A hazardous
formula for their safety outcomes. Peer] 2018, 6, e6249.

Hirooka, N.; Kusano, T.; Kinoshita, S.; Nakamoto, H. Influence of perceived stress and stress coping adequacy on multiple
health-related lifestyle behaviors. Int. ]. Environ. Res. Public Health 2021, 19, 284.



Int. . Environ. Res. Public Health 2022, 19, 15278 21 of 21

60.

61.

62.

63.

64.

65.

66.

Moriarty, T.; Bourbeau, K.; Fontana, F.; McNamara, S.; Pereira da Silva, M. The relationship between psychological stress and
healthy lifestyle behaviors during COVID-19 among students in a us midwest university. Int. J. Environ. Res. Public Health 2021,
18, 4752.

Roemmich, J.N.; Lambiase, M.J.; Balantekin, K.N.; Feda, D.M.; Dorn, ]. Stress, behavior, and biology. Exerc. Sport Sci. Rev. 2014,
42,145-152.

McNeill, E.; Hashemi, A.; Ramirez, ].; Roberts-Eversley, N.; Gany, F. Taxi drivers at risk: Tailoring nutrition and exercise
materials. |. Community Health 2019, 44, 888-895.

Short, C.E.; Vandelanotte, C.; Dixon, M.W.; Rosenkranz, R.; Caperchione, C.; Hooker, C.; Karunanithi, M.; Kolt, G.S.; Maeder,
A.; Ding, H.; et al. Examining participant engagement in an information technology-based physical activity and nutrition
intervention for men: The manup randomized controlled trial. J. Med. Internet Res. Protoc. 2014, 3, e2.

Drew, R.J.; Morgan, P.].; Kay-Lambkin, F.; Collins, C.E.; Callister, R.; Kelly, B.J.; Hansen, V.; Young, M.D. Men’s perceptions of
a gender-tailored ehealth program targeting physical and mental health: Qualitative findings from the shed-it recharge trial.
Int. |. Environ. Res. Public Health 2021, 18, 12878.

Morgan, P.J.; Scott, H.A.; Young, M.D.; Plotnikoff, R.C.; Collins, C.E.; Callister, R. Associations between program outcomes and
adherence to social cognitive theory tasks: Process evaluation of the shed-it community weight loss trial for men. Int. ]. Behav.
Nutr. Phys. Act. 2014, 11, 89.

McMabhon, J.; Thompson, D.R.; Brazil, K.; Ski, C.F. An ehealth intervention (manguard) to reduce cardiovascular disease risk in
male taxi drivers: Protocol for a feasibility randomised controlled trial. Pilot Feasibility Stud. 2022, 8, 209.



