KNOWLEDGE IN ACTION

KNOWLEDGE IN ACTION

School of Transportation Sciences
Master of Transportation Sciences

Master's thesis

Increasing Truck Drivers' Compliance, Retention and Long-Term Engagement to E-Health
& Mobile Applications: A Prisma Systematic Review

Rocel Tadina
Thesis presented in fulfillment of the requirements for the degree of Master of Transportation Sciences, specialization

Traffic Safety

SUPERVISOR : CO-SUPERVISOR :
Prof. dr. Kris BRIJS dr. Hélene DIRIX

www.uhasselt.be

Universiteit Hasselt

Campus Hassel:

Martelarenlaan 42 | 3500 Hasselt
Campus Diepenbeek:

Agoralaan Gebouw D | 3590 Diepenbeek




KNOWLEDGE IN ACTION

School of Transportation Sciences
Master of Transportation Sciences

Master's thesis

Increasing Truck Drivers' Compliance, Retention and Long-Term Engagement to E-Health
& Mobile Applications: A Prisma Systematic Review

Rocel Tadina
Thesis presented in fulfillment of the requirements for the degree of Master of Transportation Sciences, specialization

Traffic Safety

SUPERVISOR : CO-SUPERVISOR :
Prof. dr. Kris BRIJS dr. Héléne DIRIX






Rocel Globio Tadina Page |i

ACKNOWLEDGEMENTS

To my supervisors, Prof. dr. Kris Brijs and Dr. Héléne Dirix,

Thank you for entrusting me with a meaningful thesis topic and for your insightful input throughout this
research. Your guidance, critical feedback, and continuous support have shaped this work in many ways.
I am truly grateful for the opportunity to learn from you and work under your supervision.

To the UHasselt IMOB department and the VLIR community,

Thank you for fostering an environment that encouraged learning, growth, and collaboration. I am
especially grateful to the VLIR community for the scholarship that made it possible for me to study and
live in Belgium. This opportunity has been life-changing, both academically and personally.

To my loving and supportive parents, Papa Ruino and Mama Jocelyn,

Thank you for being my source of strength, my motivation, and my constant guardians. Your
unwavering support throughout my master’s journey has meant the world to me and is one of the main
reasons I’ve made it this far. Without your love, I wouldn’t be where I am today. I love you both dearly.
I wholeheartedly dedicate this thesis to you.

To my beautiful sisters — Rowena, Camille, and Racquel — who are also my best friends in the whole
world,

Thank you for being my listeners, my protectors, my angels on earth, and my greatest supporters. I love
you all more than words can express.

To my loving partner and mentor, Richard Dean,

Thank you for being my guiding light and my constant source of warmth. Your presence has added
profound meaning to my life. I truly believe that we were meant to be together and that God brought
you into my life so I could face every milestone — including this master’s journey — with joy and courage.

Because of you, my life is so full of love and happiness that negativity rarely finds a place — and when
it does, it barely lingers. You may not have helped me ‘literally’ with this thesis, but your constant
presence and support gave me the strength and motivation to see it through. Thank you, love. You
already know the rest.

And to the One and only God of heavens and earth,

You alone have seen everything — every moment, from beginning to end — on this incredible journey.
You were with me through every high and low, guiding me with Your grace, wisdom, and strength.

As I write this acknowledgement, my heart is full. I'm overwhelmed with gratitude that I am about to
finish this master’s degree. I owe everything to You, my dearest God.

Sincerely,

Rocel G. Tadina

June 5, 2025



Rocel Globio Tadina Page |ii

SUMMARY

Truck drivers represent a high-risk occupational group with elevated vulnerability to non-communicable
diseases, mental health issues, fatigue, and lifestyle-related health risks. Despite the growing availability
of mobile health (mHealth) technologies and digital interventions, very few are specifically designed
for the complex, mobile, and time-constrained nature of truck driving. The MILESTONE project aims
to bridge this gap by developing a digital health tool that promotes sustained engagement and behaviour
change in this unique workforce. However, there remains a need for an evidence-based foundation that
identifies the behavioural, technological, and contextual determinants that influence user engagement
among truck drivers.

This thesis presents a systematic review of the literature following the PRISMA 2020 protocol,
examining digital health interventions involving truck drivers with a focus on determinants of
compliance, retention, and long-term engagement. A structured search strategy and screening process
were applied, ultimately including six studies that met the predefined inclusion criteria. These studies
were analysed using thematic synthesis and interpreted across three domains of theories: (1) technology
acceptance models, including the Unified Theory of Acceptance and Use of Technology (UTAUT2) and
Multi-level Model on Automated Vehicle Acceptance (MAVA); (2) behavioural change models,
including the COM-B model, Self-Determination Theory (SDT) and Health Belief Model (HBM), and;
(3) Persuasive Systems Design (PSD) principles.

The review revealed that successful interventions were characterised by features such as self-
monitoring, real-time feedback, behavioural goal-setting, and coaching support. Simplicity, usability,
and flexibility were consistently important in enabling sustained use, especially when tools were
compatible with drivers' mobile routines. In contrast, barriers to engagement included technological
complexity, lack of digital literacy, concerns about privacy and surveillance, and poor alignment with
occupational demands such as long hours, unpredictable schedules, and limited rest periods.

Privacy, trust, and autonomy were particularly salient concerns. Interventions perceived as
employer-driven or intrusive were less likely to retain user engagement. Instead, applications that
supported user control, data transparency, and voluntary participation were associated with more
positive outcomes. Psychological needs related to autonomy, competence, and relatedness were
frequently reflected in higher engagement levels, reaffirming the relevance of SDT in digital health tool
design for occupational users.

To consolidate these insights, an integrative framework was developed that mapped key
behavioural determinants across the identified theoretical models. This framework provides a practical
and theory-informed structure for understanding and designing for long-term engagement in mobile
health contexts.

This study also identifies gaps in the literature, including the underuse of theory-based intervention
planning, the lack of longitudinal outcome tracking, and the limited diversity in geographic and
demographic study populations.

The results of this synthesis inform several targeted recommendations. These include designing
interventions that offer contextual fit for drivers' work routines, using proven behaviour change
techniques, integrating persuasive design features such as gamification and reminders, and addressing
trust through clear data practices. Importantly, these recommendations are established to guide the
design and implementation of the MILESTONE project. Engaging truck drivers in co-design processes,
supporting flexible and low-effort interaction, and embedding optional social support features are
expected to enhance usability and behavioural relevance.
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Beyond the project-specific implications, the findings of this thesis offer broader guidance to digital
health developers, occupational health planners, and policymakers in the transportation sector. They
emphasise the need for user-centred, evidence-based, and contextually aware approaches to e-health
deployment among high-mobility worker populations.

In conclusion, this thesis contributes a structured understanding of what drives or hinders
engagement with digital health tools among truck drivers. It bridges theoretical models with practical
applications, offering actionable insights that support the development of more effective, acceptable,
and sustainable digital health interventions for one of the most underserved workforces in public health
innovation.

Keywords:
PRISMA, Technology Adoption, e-Health, Truck Drivers, Systematic Review
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1 INTRODUCTION

1.1 Background of the study

Truck drivers play an essential role in the logistics and transportation sector, facilitating the efficient
and reliable movement of goods that sustain local economies and global supply chains (Anthony, 2025;
ATOS-MA, 2024). Given their crucial position and the increasing pressure from the industry’s reliance
on timely, just-in-time deliveries, truck drivers encounter numerous occupational challenges that
significantly impact their physical health, mental well-being, and job performance (Clemes et al., 2022;
Garbarino et al., 2018). These challenges include fatigue, physical strain, chronic illness, mental health
risks, environmental stressors, and socio-organisational pressures. Because of these, the profession is
consistently recognised as one of the unhealthiest, most physically demanding and hazardous
occupations (Hege et al., 2019), characterised by extended work hours, limited access to social and
organisational support, low control over work conditions, prolonged isolated driving, intense and
irregular schedules, work-life strain, and elevated risks of traffic-related accidents (S. E. Peters et al.,
2021).

One of the most pressing health concerns among occupational drivers is chronic fatigue,
stemming from irregular sleep patterns and insufficient rest (Caldwell et al., 2019; Cunningham et al.,
2022; Jeong et al., 2018). The globalisation of supply chains and the increasing reliance on just-in-time
delivery models (Hesse & Rodrigue, 2004) have intensified pressures on drivers to meet tight deadlines,
often at the expense of adequate rest and personal health. This substantial pressure imposed on truck
drivers to meet strict delivery deadlines leads to frequent disrupted and inadequate sleep (Amoadu et al.,
2023; Garbarino et al., 2018). This perpetual cycle of sleep deprivation significantly impairs cognitive
function, reaction time, and decision-making abilities, thereby increasing the risk of crashes and
collisions, which poses severe safety threats to drivers themselves, as well as other road users (Amoadu
et al., 2023; Useche et al., 2022; Zhou et al., 2020). Further worsening these issues, drivers commonly
adopt unhealthy coping mechanisms and reliance on energy drinks, increasing their vulnerability to
chronic health conditions (Apostolopoulos et al., 2014; Bschaden et al., 2019). Moreover, the
predominantly sedentary nature of driving, combined with limited access to nutritious food options on
the road, further heightens drivers’ risks for obesity, musculoskeletal disorders (MSKs), and metabolic
diseases (Hege et al., 2016; Varela-Mato et al., 2019; Virgara et al., 2024).

Additionally, long-haul drivers often endure extended periods away from their families and
communities, leading to significant social isolation and emotional strain, which further worsens mental
health risks such as stress (Pritchard et al., 2023; Williams et al., 2017).

In addition to these individual health challenges, occupational drivers must also navigate
numerous environmental and operational stressors inherent in their daily responsibilities (Adam-Poupart
et al., 2013; Amoadu et al., 2024; Chirico & Taino, 2018). The psychological and physical stress of the
job is significantly amplified by adverse weather conditions (Mohamad, 2022), heavy traffic congestion
(Bitkina et al., 2019), unpredictable behaviour from other road users (Mathern, 2019), and poor road
infrastructures (Anwar et al., 2022; Mohamad, 2022), which further escalates the risk of crashes and
injuries. Moreover, advancements in mobile and communication technologies, while beneficial in
navigation and operational coordination, introduce new forms of distraction and cognitive load,
challenging drivers’ ability to remain attentive and safe on the road (Beer & Mulder, 2020).
Additionally, drivers experience increased stress and operational uncertainty due to limited access to
parking facilities and the constant need to adjust schedules to meet the variable demands of shippers
(Smith & Solomon, 2023; Useche et al., 2018). Inadequate parking options also force drivers to rest in
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poorly lit or high-risk areas, exposing them to additional personal safety threats during their rest periods
(RUAN, 2017; Stephen, 2025).

These cumulative stressors not only compromise occupational drivers' health and safety
(Apostolopoulos et al., 2013; Crizzle et al., 2017) but also impact the overall efficiency, sustainability,
and flexibility of the transportation network (Hege et al., 2019; McKinnon, 2010). Increased
absenteeism, reduced workforce productivity, and placing additional burdens on healthcare systems,
ultimately affecting the functioning of transport operations and compromising the safety of other road
users (Hege et al., 2019).

Compounding these existing occupational and environmental challenges is a pervasive culture
of machismo within the trucking industry, which often discourages drivers from acknowledging health
problems or seeking necessary help, particularly for mental health and stress-related issues
(Apostolopoulos et al., 2010). This stigma prevents drivers from addressing their unhealthy lifestyle
patterns, increasing their risk of significant health problems, including a higher prevalence of
depression, anxiety, co-morbid health conditions, and ultimately, a reduced life expectancy (Mozafari
et al., 2015; Sekkay et al., 2018; Varela-Mato et al., 2019).

Thus, there is a critical and urgent need for holistic, accessible, and culturally responsive
interventions that address the immediate occupational hazards and the factors that encourage unhealthy
lifestyles among truck drivers. Effective interventions should not only promote healthier behaviours,
but also enhance overall job satisfaction, safety, and retention rates within the trucking sector, thereby
improving it in alignment with broader transportation safety goals and economic necessities (Crizzle et
al., 2017).

However, the availability of interventions alone is not sufficient to achieve sustained health
improvements. Evidence from digital health research indicates that long-term user engagement is a
critical factor in determining the practical effectiveness of these tools. Without consistent engagement,
even well-designed digital interventions may fail to produce meaningful behavioural change (Valentine
et al., 2025). Therefore, addressing the factors that influence the continued usage of truck drivers to
these interventions is essential for achieving lasting positive health outcomes among them (Lipschitz et
al., 2023; Valentine et al., 2025).

1.2 The MILESTONE Project

Given the urgent need for holistic and accessible interventions for occupational drivers, the
MILESTONE project, or MoblLe and tEchnological SoluTions for OccupatioNal drivErs, emerges as a
multidisciplinary Flemish research initiative dedicated to addressing the complex health and safety
challenges faced by professional truck drivers (MILESTONE, 2024). The project recognizes that
occupational drivers represent an underserved, high-risk group, who face unique demands due to the
varying, unpredictable, and high-pressure nature of their profession (MILESTONE, 2024).

The MILESTONE project is structured around three primary objectives. First, it investigates
how personal physiological states (i.e., fatigue, stress, sleepiness, and thermal discomfort) and external
stressors (i.e., environmental conditions and traffic situations) influence driving behaviour and safety
outcomes. Second, it aims to develop an individualised intervention to keep drivers within their Stress
Tolerance Zone (STTZ), which is a physiological and psychological safe range, by using wearable
technologies and delivering personalised feedback through a mobile application based on user-centred
design principles, including gamification techniques. Third, the project evaluates the real-world
effectiveness of the intervention across different categories of drivers (long-haul, short-haul, and local
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delivery) and explores how variations in feedback modalities impact user outcomes (MILESTONE,
2024).

The primary intervention involves a mobile-based application integrated with wearable devices
capable of continuously monitoring truck drivers’ physiological and mental states. This system delivers
modified feedback aimed primarily at helping drivers remain within their STTZ by proactively
managing stress levels. It does so by addressing key contributing factors such as sleep quality, physical
activity, and thermal discomfort, which not only influence stress but also promote overall health and
resilience in demanding work environments. The intervention is designed to operate on two levels: real-
time feedback, which provides immediate alerts during driving when acute stress or fatigue is detected,
helping drivers avoid risky states on the road; and post-trip feedback, which offers personalised insights
and behavioural recommendations after work shifts, supporting long-term lifestyle adjustments through
customised guidance (MILESTONE, 2024).

Aligned with the core vision of the MILESTONE project, this thesis seeks to contribute valuable
insights toward enhancing the design and implementation of its mobile health interventions.
Specifically, it focuses on identifying the behavioural, motivational, and contextual factors that
influence drivers' compliance, retention, and long-term engagement with e-health and mobile
applications. By conducting a systematic literature review following the PRISMA protocol (see Chapter
3 — Methodology), this study aims to uncover evidence-based strategies to strengthen user adoption and
long-term engagement with digital health tools, thereby supporting MILESTONE’s ultimate goal of

creating a sustainable, healthier, and more resilient occupational driver workforce (MILESTONE,
2024).

1.3 The Role of Technology in Occupational Health Interventions

Mobile health (mHealth) technologies, which have become a rapidly growing focus of research in recent
years, have revolutionised health promotion efforts by offering mobile-based innovations that support
individuals in adopting healthier lifestyles (Ganesan et al., 2016; Y.-P. Lin et al., 2025; Zainal et al.,
2025). It is a subset of electronic health (eHealth) and refers to the use of mobile devices to advance
clinical care and public health initiatives (eHealth, 2011; Y.-P. Lin et al., 2025; Zainal et al., 2025).
These mobile technologies include smartphones, tablets, computers, and other wireless devices. Among
the most widely adopted mHealth tools are digital health applications and wearable technologies, which
are increasingly used to manage health behaviours and support the delivery of high-quality healthcare
services (Hicks et al., 2023; Hoque et al., 2020; Nahum-Shani et al., 2018). These mHealth platforms
provide new opportunities for clinicians, community health workers, and researchers to improve
healthcare accessibility, especially for populations traditionally facing barriers within conventional
health systems (McCool et al., 2022; Zainal et al., 2025). Historically, digital health interventions have
evolved from simple SMS-based health reminders to sophisticated smartphone applications, wearable
technologies, and Al-driven personalised health systems available today (Dobson et al., 2024; Liu et al.,
2025; Yeung et al., 2023).

Beyond clinical settings, mHealth technologies have expanded across diverse industries,
including occupational health, wellness, insurance, and transportation (Istepanian & Woodward, 2016;
Malvey & Slovensky, 2014; Rossi, 2021). In occupational environments, digital interventions support
workers by promoting physical activity, improving mental resilience, and monitoring occupational
stressors (Indra et al., 2024). Specifically, in the transportation sector, mHealth applications are
increasingly leveraged to monitor driver fatigue, encourage healthier lifestyle choices, and enhance
overall safety and well-being among truck drivers (Greenfield et al., 2016; Ng et al., 2015). Recent
technological advancements, such as artificial intelligence (Al) integration, real-time data analytics, and
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personalised feedback systems, have enhanced the capabilities of mHealth interventions and allowed
for more adaptive health solutions (Chaturvedi et al., 2025; Junaid et al., 2022). However, ensuring
sustained engagement with mHealth tools remains a significant challenge despite these innovations
(Tsirozidis et al., n.d.). Recent studies highlight the importance of embedding design elements that
actively promote user engagement, such as persuasive system design features, to maximize behavioural
outcomes and mitigate early disengagement (Valentine et al., 2025).

While mHealth interventions offer notable advantages, such as enhanced accessibility, cost-
effectiveness, personalisation, and scalability (Kowalski et al., 2024), digital health interventions also
face persistent barriers (Khan et al., 2025). Common disadvantages include data privacy and security
concerns (Deniz-Garcia et al., 2023; Tian et al., 2025; Tsirozidis et al., n.d.), variability in clinical
validation (Gomis-Pastor et al., 2024), ethical issues (Tian et al., 2025), and digital literacy barriers
among users (Livieri et al., 2025; Madanian et al., 2023). Particularly among occupational drivers,
sustaining long-term user engagement with mHealth technologies remains a significant challenge
(Kowalski et al., 2024; Mohd Johari et al., 2025; Mustafa et al., 2022). Although many drivers may
initially express interest in using health applications, sustaining regular interaction with these tools often
proves difficult due to factors such as technology fatigue (Hilty et al., 2022), lack of personalisation
(Ammenwerth et al., 2023; Biemans, 2023), or mismatch between app features and real-world working
conditions (Mumtaz et al., 2023).

Therefore, understanding the barriers and motivators that influence drivers' continued
engagement with mHealth technologies is essential for designing effective, sustainable interventions,
which is a core focus of this research. Moreover, researchers increasingly recommend that mHealth tools
articulate their theoretical and design foundations clearly, as doing so strengthens user engagement and
aligns intervention strategies with evidence-based behavioural frameworks (Valentine et al., 2025).

1.4 Rationale

The rationale for this thesis stems from the urgent need to address the persistent health challenges faced
by truck drivers and the growing potential of digital health interventions, particularly e-health and
mobile applications, to deliver effective and scalable interventions, with the ultimate goal of sustaining
user engagement.

This section outlines the justification for the study by first establishing the critical role of truck
drivers within the transportation sector and highlighting the occupational and health-related risks that
impact their safety, productivity, and well-being. It then examines the emerging opportunities offered
by e-health and mobile applications, alongside the practical and technological barriers that hinder their
adoption in this unique workforce. Following this, the discussion addresses the limitations of existing
interventions and identifies key research gaps, particularly regarding compliance, retention, and
sustained engagement. Finally, the section concludes with the contribution of this thesis to the
MILESTONE project, situating the research within a broader initiative aimed at improving occupational
health through innovative mobile solutions.

1.4.1  Vital Role of Truck Drivers in the Transportation Sector

Truck drivers serve as the backbone of the transportation sector, playing a vital role in ensuring
the secure and efficient movement of goods across domestic and international supply chains (Anthony,
2025; ATOS-MA, 2024). The indispensable role of truck drivers extends beyond logistics and supply
chain management, as they act as key agents in facilitating trade and commerce, contributing to
economic growth and development in both local and global contexts (FasterCapital, 2024; World Bank
& IRU, 2016).
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In this context, maintaining a healthy, engaged, and supported driver workforce is not just a
labour issue, but also a strategic obligation for transportation sustainability and economic
competitiveness. However, the industry faces an increasingly urgent challenge: a growing shortage of
qualified drivers across Europe and globally (IRU, 2023; Keating, 2024). This shortage has economic
implications, contributing to supply chain disruptions, increased freight costs, and delays in goods
delivery (Meller, 2024). Addressing this workforce gap requires not only recruitment but also targeted
support to retain existing drivers and ensure their long-term well-being and productivity.

In addition to their role in long-haul logistics, truck drivers are central to urban freight systems
and last-mile delivery operations (ITF, 2024). These last-mile logistics processes, which involve moving
goods from distribution centers to their final destinations, are crucial for supporting e-commerce, retail
markets, and essential services, especially in densely populated areas where demand for quick deliveries
is rising (ITF, 2024; Liu & and Hassini, 2024). As urban populations grow and online shopping
continues to expand, freight drivers are increasingly responsible for meeting complex delivery schedules
under tight deadlines, navigating congested city streets, and adapting to the demands of time-sensitive
distribution (Fernhay Solutions Ltd., 2025). This pressure on truck drivers to perform reliably and
responsibly is further intensified by the fact that last-mile logistics is often the most costly and inefficient
segment of the supply chain, despite being vital (Pourmohammadreza et al., 2025).

Despite technological advancements in automation and digital logistics, the complexity of
certain routes, customer interactions, and variable delivery conditions still require the expertise,
adaptability, and decision-making skills of human drivers. As such, they remain an irreplaceable
workforce in the transportation community, especially in scenarios where human judgment, customer
service, and safety oversight are crucial (Levy, 2022; Sgarbossa et al., 2020).

1.4.2  Health-Related Challenges and Their Impact on the Safety and Productivity of Truck Drivers

Truck drivers face significant health-related challenges due to the demanding and often unpredictable
nature of their work. These challenges include extended hours on the road, irregular sleep patterns,
limited access to nutritious food, and chronic exposure to stress, which contribute to widespread issues
such as physical inactivity, poor dietary habits, and mental strain (Smith & Solomon, 2023; Useche et
al., 2018). These conditions contribute to a range of lifestyle-related issues such as physical inactivity,
poor dietary habits, and ongoing mental strain. The challenges are further aggravated by time pressures,
traffic unpredictability, tight delivery schedules, and social isolation, all of which elevate the risk of
physical and mental health deterioration (Amoadu et al., 2023; Garbarino et al., 2018).

These combined factors result in a disproportionately high prevalence of obesity, hypertension,
musculoskeletal disorders, and mental health issues such as depression and anxiety among truck drivers
(Mozafari et al., 2015; Sekkay et al., 2018; Varela-Mato et al., 2019). Many drivers are aware of the
long-term consequences of their lifestyle and express a desire to make positive changes. However, these
habits are often perceived as an unavoidable part of the profession, making long-term behaviour change
particularly difficult (Greenfield et al., 2016).

Cultural stigma also plays a role in preventing drivers from seeking help. In male-dominated
work environments, particularly within the trucking industry, a culture of machismo often discourages
individuals from acknowledging mental or physical health struggles, leading to underreporting and
untreated conditions (Apostolopoulos et al., 2010).

The implications of these health issues extend far beyond individual well-being. Fatigue and
sleep-related impairment are major contributors to road crashes, particularly during nighttime operations
(Boynukalin, 2021). Chronic stress, impaired cognitive function, and physical discomfort increase the
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likelihood of operational errors, thereby putting both drivers and other road users at risk (Amoadu et al.,
2023; Useche et al., 2022; Zhou et al., 2020). From an organizational perspective, the impact of poor
driver health includes increased absenteeism, reduced work efficiency, and elevated healthcare and
insurance costs. Furthermore, high turnover rates and diminished job satisfaction associated with
chronic health stressors contribute to ongoing driver shortages, adding strain to an already stretched
workforce (Boeijinga et al., 2017; Hege et al., 2019).

1.4.3  Advantages and Opportunities of Using E-Health and Mobile Applications

The mobile and unpredictable nature of long-haul trucking, which is characterized by irregular
schedules, limited healthcare access, social isolation, and extended periods away from home, makes
digital health technologies an appealing option for supporting the well-being of occupational drivers
(Heaton et al., 2017). In such settings, mHealth interventions offer flexible, remote solutions that can be
integrated into drivers’ routines without requiring constant physical presence or regular appointments
(Bidargaddi et al., 2020; Kumar et al., 2023).

E-health and mobile applications provide a range of functions including real-time health
monitoring, behavioural support, self-assessment tools, and personalized feedback (Chaturvedi et al.,
2025; Junaid et al., 2022). These platforms are particularly well-suited to the transport sector because
they are accessible, scalable, and adaptable to users’ changing environments (Kowalski et al., 2024). In
logistics and freight industries, mHealth innovations such as fatigue-monitoring apps, digital diet
trackers, and mindfulness tools have demonstrated the potential to improve drivers’ health behaviours
while reducing stress and promoting early detection of warning signs (Greenfield et al., 2016; Indra et
al., 2024; Ng et al., 2015).

In addition, the use of smart mobile applications presents significant benefits, particularly for
automobile travel, by potentially reducing travel time, operational costs, and vehicle emissions, thereby
contributing to safer travel and promoting healthier and more sustainable urban environments (Elassy
et al., 2024; Siuhi & Mwakalonge, 2016).

These technologies offer promising benefits, but their effectiveness in real-world settings hinges
on addressing key implementation and adoption challenges, which are further discussed in the following
section.

1.4.4  Barriers to Adoption and Challenges in Using E-health and Mobile Applications

Despite the benefits, the effectiveness of mobile health applications depends heavily on sustained usage,
personalization, and contextual relevance. The challenge lies in designing applications that drivers will
consistently use and benefit from (Giebel et al., 2021; Mumtaz et al., 2023). Drivers may struggle to
maintain regular engagement with these tools if the applications are poorly designed, not user-friendly,
or fail to reflect the realities of their daily routines (Ammenwerth et al., 2023; Biemans, 2023; Mumtaz
et al., 2023). Furthermore, older drivers or those with limited digital literacy may be hesitant or resistant
to adopting such technologies (Livieri et al., 2025; Madanian et al., 2023). Fleet operators in some
regions, like third-world countries, may also lack the infrastructure or incentive to support these tools at
scale (Aboye et al., 2024).

In addition to technical and behavioural barriers, there are significant safety risks associated
with the use of mobile applications during driving, including manual, visual, and cognitive distractions
that can interfere with attention to the road and increase the likelihood of unsafe behaviours, placing
users and others at heightened risk (Cuentas-Hernandez et al., 2024). The risk of digital distraction is
particularly concerning in high-risk environments such as highways and congested urban areas
(Misokefalou et al., 2016; Morgenstern et al., 2020).
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To mitigate these difficulties, targeted road safety education and public awareness programs are
essential, emphasising the dangers associated with applications that encourage inattentive driving or
walking. Informing the public through mobile applications about the importance of focused behaviour
in transit can have substantial benefits for overall road safety (Schroten et al., 2020). Moreover, concerns
about data privacy, clinical validation, and ethical design persist, particularly when applications collect
sensitive health or location data. Further research is needed to assess the accuracy of various applications
and to develop guidelines to help users choose applications that best align with safety-focused
transportation practices (Siuhi & Mwakalonge, 2016).

1.4.5  Limitations of Existing E-Health and Mobile Health Applications for Truck Drivers

The current e-health and mobile health interventions often fall short of addressing the unique needs of
this high-risk group, despite growing interest in leveraging mobile technologies to improve the health
of occupational drivers. Numerous health promotion efforts, including cognitive-behavioural therapy,
mindfulness programs, and workplace-based health campaigns have been introduced, but many fail to
produce long-term behavioural change or demonstrate sustained effectiveness in real-world driving
environments (Sendall et al., 2016; Varela-Mato et al., 2019).

A critical issue lies in the limited methodological quality of existing research. Several studies
examining health interventions for truck drivers suffer from weak research designs, including small
sample sizes, lack of control groups, or inadequate follow-up periods, which make it difficult to draw
strong conclusions about their long-term impact (Clemes et al., 2019; Ng et al., 2015). This limits the
generalizability of findings and contributes to the slow adoption of validated strategies across the
transportation industry.

Another key limitation is the underutilization of mobile technology and personalized feedback
mechanisms in existing interventions. Many programs remain anchored in traditional delivery formats,
which are often incompatible with the mobile, time-restricted, and autonomous nature of truck drivers’
work routines. As a result, these programs struggle to maintain driver engagement and fail to integrate
seamlessly into daily life on the road (Sendall et al., 2016).

Moreover, existing mHealth applications for drivers tend to focus narrowly on individual-level
behaviour change, such as encouraging exercise or healthier eating, without addressing the broader
organizational and environmental stressors that contribute to poor health. These include long shifts,
inconsistent schedules, and a lack of access to healthy food or rest facilities. For instance, Hege et al.
(2019) explored how job stress, poor sleep, and limited organizational support affect work-life conflict,
revealing the systemic nature of these health barriers. Similarly, Ng et al. (2015), in their review of truck
driver health promotion interventions, found that most programs emphasized individual behaviour
modification while neglecting workplace-level changes, which are essential for long-term impact in this
profession.

Furthermore, existing interventions may address physical health but often neglect mental health
aspects such as stress and fatigue, which are critical for overall well-being (Useche et al., 2018).

Lastly, although there are mobile applications aimed at fatigue monitoring, physical activity, or
wellness tracking, few are designed with direct input from drivers or evaluated for usability in transport
environments. This disconnects results in poor adoption and low retention, as many drivers disengage
once they perceive the tools as irrelevant or difficult to incorporate into their dynamic routines.
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1.4.6 Addressing the Research Gap: Compliance, Retention, and Engagement with E-Health and
Mobile Applications

As discussed in previous sections, e-health and mobile applications have advantages which offer
valuable tools to support the health of occupational drivers (see Section 1.4.3), yet challenges in long-
term user engagement persist (see Sections 1.4.4 and 1.4.5). Despite their potential, there remains a
critical need to understand the underlying determinants that influence occupational drivers’ compliance,
retention, and sustained engagement with these interventions (Buckingham et al., 2019).

Research indicates that initial adoption is often followed by disengagement, driven by barriers
such as technology fatigue, poor digital literacy, lack of motivational design, and a mismatch between
app features and drivers’ mobile work routines (Kowalski et al., 2024). These challenges can weaken
the effectiveness of otherwise promising interventions.

Recent meta-analytic evidence on mobile health interventions underscores the complexity of
promoting user engagement. A systematic review of 92 randomized controlled trials found that while
mental health apps frequently demonstrated clinical effectiveness, their real-world engagement rates
were inconsistent and often underreported (Valentine et al., 2025). The study revealed that over 25
unique engagement indicators were used across studies, and nearly one-quarter failed to report any
engagement data at all, highlighting a lack of standardized metrics in assessing user retention. Moreover,
there was no consistent link between persuasive features and sustained app use, suggesting that surface-
level design strategies are insufficient (Valentine et al., 2025). These findings emphasize the need for
deeper investigation into the behavioural and contextual drivers of engagement especially in high-risk
and underrepresented populations such as truck drivers.

This study aims to fill that gap by identifying the underlying determinants that shape the long-
term use of eHealth tools among truck drivers. Focusing on sustained engagement or continuance
intention offers insight into how digital interventions can be better designed and implemented to meet
the real-world needs of drivers, ultimately contributing to more impactful and lasting health outcomes
(Lipschitz et al., 2023).

1.4.7  Research Contribution to the MILESTONE Project

This study aligns with and supports the MILESTONE project that aims to improve truck drivers’ health
and safety through mobile and technological interventions (as discussed in Chapter 1.2). Rather than
focusing on tool development, this study contributes by synthesising existing evidence on what drives
or hinders sustained engagement with e-health interventions in occupational contexts. These findings
can inform the design refinement and implementation strategies of the MILESTONE intervention,
helping to ensure that it resonates with users, integrates into daily routines, and delivers its intended
health and safety outcomes over time.

1.5 Research Objectives

1.5.1  General Objective of the Study

To address the stated challenges, this study aims to increase truck drivers' compliance, retention, and
long-term engagement with e-health and mobile applications in the transportation sector by identifying
the determinants influencing the users’ behaviour. This requires integrating insights from relevant
disciplines, including user experience design, psychology, behavioural interventions, environmental and
organisational factors, and technology acceptance research.
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Through a systematic literature review guided by the PRISMA protocol, the study will analyse
existing interventions and influencing factors that impact truck drivers’ continued use of e-health tools.
The insights from this study will contribute to the development of more effective and sustainable digital
health interventions like the MILESTONE project, ultimately improving truck drivers’ well-being,
productivity, and road safety outcomes.

1.5.2  Specific Objectives of the Study
To meet the general objective of the study, the following specific research objectives will be addressed:

1. The study aims to determine the factors significantly influencing users’ compliance, retention,
and long-term engagement with e-health and mobile applications in the transportation sector.

2. The study aims to assess the impact of user demographics, preferences and needs on mobile
application adoption and usage patterns.

3. The study aims to identify the key barriers and challenges hindering user acceptance of e-health
and mobile applications in the transportation sector, including examining variations across
different user groups and contexts.

4. The study aims to investigate how technological advancements, including user interface design,
personalisation, gamification, and data security, can be utilised to optimise user experience and
promote sustained usage of e-health and mobile applications in the transportation sector.

1.6 Research Questions

The study seeks to enhance professional drivers’ compliance, retention, and long-term engagement with
e-health and mobile applications in the transportation sector. This will be achieved by addressing the
research questions outlined below.

1. What factors highly influence users’ compliance, retention, and engagement with e-health and
mobile applications in the transportation sector?

2. How do user demographics, preferences, and needs affect mobile application adoption and
usage patterns?

3. What are the key barriers and challenges that prevent users from accepting e-health and mobile
applications in the transportation sector?

3.1.How do these barriers and challenges vary across different user groups and contexts?

4. How can advancements in technology, such as user interface design, personalisation,
gamification, and data security, be leveraged to enhance user experience and encourage long-
term usage of e-health and mobile applications in the transportation sector?

1.7 Thesis Outline

This thesis is structured to follow the logic of a systematic literature review based on the PRISMA 2020
protocol, ensuring transparency, methodological accuracy, and replicability in identifying and analysing
the literature. To enhance conceptual depth and support the interpretation of findings, an additional
section (Chapter 2) is provided to introduce key theoretical frameworks relevant to digital health
adoption and behaviour change.

e Chapter 1 — Introduction presents the research background, the rationale for the study, and the
relevance of the MILESTONE project. It also outlines the research objectives, questions, and
significance of addressing digital engagement among truck drivers.
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o Chapter 2 — Theoretical Background reviews six theoretical frameworks relevant to digital
health adoption and behaviour change. These models are grouped into technology acceptance,
behaviour change, and persuasive design domains and provide the conceptual basis for the
systematic review, support the interpretation of results, and guide practical recommendations
for the MILESTONE project.

o Chapter 3 — Methodology details the systematic literature review design, including the search
strategy, inclusion/exclusion criteria, PRISMA 2020 screening stages, and data extraction
protocols used to identify, assess, and synthesise relevant studies.

o Chapter 4 — Results presents the findings from the literature review, including the PRISMA
flow diagram, characteristics of the included studies, and articles exclusion summary. It also
maps key findings from included studies to the research questions and theoretical frameworks
introduced earlier. Moreover, it presents a synthesis of determinants influencing user
compliance, retention, and engagement with e-health and mobile health technologies and further
integration with the theories presented in Chapter 2.

o Chapter 5 — Discussion interprets the findings in relation to the research questions and
theoretical frameworks, evaluates the strength of the evidence, and discusses limitations and
potential biases.

o Chapter 6 — Recommendations outlines practical strategies for enhancing digital health design,
including targeted suggestions for the MILESTONE intervention. It also offers broader
implications for researchers, policymakers, and stakeholders in the transportation sector, and
suggests directions for future research.

o  Chapter 7 — Conclusion summarises the key contributions of the study, focusing on the
determinants of long-term e-health engagement among truck drivers.
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2 THEORETICAL FRAMEWORKS

2.1 Introduction

Understanding digital health adoption requires a strong theoretical foundation. Theories and models
from technology acceptance, behaviour change, and persuasive system design provide structured
explanations for how and why individuals adopt and engage with digital technologies, particularly in
the context of e-health applications. These frameworks highlight key theoretical constructs or factors,
which are essential for understanding user behaviour and designing effective interventions.

In the case of truck drivers, where unique barriers such as irregular schedules, social isolation,
and work-related fatigue affect health behaviours, applying these frameworks helps to explain
compliance, retention, and long-term engagement with digital tools. Rather than merely describing
adoption trends, this chapter integrates relevant theories to provide a conceptual foundation for
analysing the drivers’ sustained use of mobile health applications.

This section presents six widely recognised frameworks across three key domains: (1)
technology acceptance models (UTAUT, MAVA), (2) behaviour change models (SDT, COM-B, HBM),
and (3) persuasive system design (PSD). These theoretical frameworks are selected based on their
documented relevance and frequent application in digital health research and behavioural studies. TAM
and UTAUT have been widely employed in health technology acceptance studies, with systematic
reviews confirming their robust predictive value across e-health interventions, particularly in identifying
factors influencing user intention and behaviour (Rouleau et al., 2024). SDT has been extensively
applied to assess the effect of intrinsic and extrinsic motivation on personal behaviour (Wang et al.,
2024). COM-B is one of the widely recognised and most frequently used behaviour change models
(West & Michie, 2020). Similarly, HBM has acquired popularity and acceptance in the community, as
evidenced by systematic evaluations analysing the usefulness of this framework applied to interventions
(Anuar et al., 2020; Jones et al., 2014). The PSD model has also been validated through meta-analytic
evidence showing its impact on engagement and efficacy in digital health interventions, particularly in
mobile mental health apps (Valentine et al., 2025). Although MAVA is relatively recent and not yet
widely reviewed, it provides a novel multi-level framework that accounts for micro- and meso-level
contextual factors relevant to mobile health and driver-focused technologies (Nordhoff et al., 2019).

While this list does not include every possible framework available in the field, it still provides
a strong conceptual foundation for analysing digital health adoption and engagement. These frameworks
are discussed in detail in the following sections of this chapter, with a summary provided in Section 2.5.

These frameworks will also be revisited in the Results (see Section 4.4) and Discussion chapters
(see Section 5.2) to help interpret the findings of the systematic review and to generate practical
recommendations for enhancing the MILESTONE project’s intervention strategies.

2.2 Technology Acceptance Models

Technology Acceptance Models (TAM) provide a foundational framework for understanding how users
come to accept and use new technologies. The original TAM, introduced by Davis (1993), identifies
two key determinants of technology adoption: perceived usefulness (PU) and perceived ease of use
(PEOU). PU is the belief that using technology will improve job performance, while PEOU is the belief
that the system will be free of effort (F. D. Davis, 1993).

These two constructs influence users’ attitudes toward using the technology, which in turn shape
their behavioural intention to use it. Eventually, this intention is a key predictor of actual system usage.
PEOU can also influence PU directly, suggesting that a system perceived as easier to use is also more
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likely to be seen as useful. This pathway highlights the importance of intuitive and user-friendly
interfaces, especially in occupational contexts where users may lack technical expertise. To provide
more clarity, the TAM framework is illustrated in Figure 1.
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FIGURE 1 Technology Acceptance Model (TAM) framework (Gupta et al., 2016)

These concepts have influenced the development of extended and more refined models such as
UTAUT and MAVA, which are discussed in the following sections. In the context of this study, TAM-
based models are relevant because they help explain whether truck drivers are likely to adopt and
consistently use e-health and mobile applications. If drivers perceive these tools as beneficial for their
health and productivity, and easy to integrate into their daily routines, their likelihood of long-term
engagement increases, which is an essential factor for the success of the MILESTONE project’s
intervention.

2.2.1  Unified Theory of Acceptance and Use of Technology

The Unified Theory of Acceptance and Use of Technology (UTAUT), developed by Venkatesh et al.
(2003), builds upon TAM and integrates elements from eight prominent technology acceptance models.
These models are Theory of Reasoned Action (TRA), TAM, Motivational Model (MM), Theory of
Planned Behaviour (TPB), Combined TAM and TPB (C-TAM-TPB), Model of PC Utilization (MPCU),
Innovation Diffusion Theory (IDT), and Social Cognitive Theory (SCT). It aims to provide a
comprehensive framework for understanding user intentions and actual usage behaviour across various
technologies (Venkatesh et al., 2003). See Figure 2 below.
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FIGURE 2 Integration of eight TAM-based theories to UTAUT (Al-Okaily et al., 2019)
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UTAUT identifies four core determinants of technology acceptance: performance expectancy
(a belief that using the technology will lead to gains in performance), effort expectancy (perceived ease
of use), social influence (perceived social pressure to use the technology), and facilitating conditions
(availability of organizational and technical infrastructure to support use) (Venkatesh et al., 2003).

In 2012, UTAUT?2 was introduced to address consumer technology adoption by adding three
new constructs: hedonic motivation (the enjoyment derived from using technology), price value (the
perceived benefit relative to cost), and habit (the extent to which behaviour becomes automatic)
(Venkatesh et al., 2012). Individual characteristics such as age, gender, and user experience were
recognized as influential factors that can shape how these constructs affect a person's intention to use
technology and their actual usage behaviour. These moderating variables help explain the variability in
technology adoption across different user groups (Venkatesh et al., 2012). This revision, as shown in
Figure 3, made the model more applicable to individual users, as it emphasized a more user-centred
approach.

Performance
Expectancy

Effort Behavior Use
Expectancy ) Intention Behavior
Social
Influence
Facilitating

Conditions

Hedonic
motivation

Price Valae

Habit

Age Gender ‘ Experience

Diirect effect »

Moderating effect __ _

FIGURE 3 Unified Theory of Acceptance and Use of Technology (UTAUT?2) model (Venkatesh
et al,, 2012)

Further refinements in 2016 (Venkatesh et al.) introduced the Unified Theory of Acceptance
and Use of Technology: A Comprehensive Synthesis and Integration (UTAUT-C), which aimed to
provide even broader applicability by integrating more behavioural theories and expanding the model's
contextual adaptability. The UTAUT-C framework builds upon UTAUT2 by introducing a layered
perspective on technology acceptance, distinguishing between individual-level contextual factors (e.g.,
individual traits, task characteristics, events, and technological features) and higher-level contextual

factors (e.g., organizational environment, geographical location, and broader external conditions)
(Venkatesh et al., 2016).

UTAUT, particularly its extended form, UTAUT2, offers a wvaluable framework for
understanding the factors that influence occupational drivers' acceptance and use of mobile health
applications. UTAUT2 expands on the original model by incorporating variables such as hedonic
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motivation, price value, and habit, which are critical in predicting sustained user engagement with
voluntary health technologies. Although the recent UTAUT-C iteration further refined the model for
consumer contexts, UTAUT2 remains the most widely applied in digital health research and serves as a
practical foundation for this study’s objectives.

2.2.2  Multi-Level Model on Automated Vehicle Acceptance

The Multi-Level Model on Automated Vehicle Acceptance (MAVA) was developed to capture the
complex factors influencing users’ acceptance of automated driving technologies, but its structure is
also relevant to other emerging systems, such as mHealth tools used by occupational drivers. MAVA
builds conceptually on UTAUT-C (see Section 2.2.1) and Car Technology Acceptance Model (CTAM),
integrating a layered framework of individual (micro-level) and contextual (meso-level) factors
(Nordhoff et al., 2019).

MAVA is grounded in a four-stage decision-making process: (1) exposure to the technology, (2)
evaluation of its features, (3) intention to use, and (4) actual use (Nordhoff et al., 2019). This decision-
making process is illustrated in Figure 4. This staged process acknowledges that acceptance is not a
single event but rather a dynamic journey influenced by both personal evaluations and external
conditions (Nordhoff et al., 2019).

It organizes 28 acceptance factors into seven thematic categories, distributed across two key levels:

1. Micro-level (18 factors): Socio-demographic characteristics (7 factors), personality traits (4
factors), and travel behaviour (7 factors).

2. Meso-level (10 factors): Exposure (1 factor), Domain-specific factors (5 factors), symbolic-
affective factors (2 factors), and moral-normative factors (2 factors).

jection or’ Rejection or Rejection or Rejection or Rejection or Rejection or
undecided undecided undecided undecided undecided undecided
Iy

Iy Iy [y

ORI O N O, i®

4 L4 v

1 |
1 1
1 1
1 |
1 1
1 1
1 I
1 1
1 1
1 |
1 Stage 2-1: Stage 2-2: Stage 2-3: 1
1 Domain-speci Y i i Moral i |
I system evaluation system evaluation system evaluation 1
| v Performance I
| ] expectancy 4 o ¥ 1
! .
: Stage 1: i Effort Social nfluence P:-?;::’ Stage 3: E E Stage 4: :
' Exp(:::e to :'"’ expectancy -+ s e A\Is'o use E‘“’i Actual use of AVs | |
| . - [
1 ! o RGO e HE 1
1 Facllr_ta_urlg motivation risks A |
i conditions 1
1 1
1 Safety X A 1
1 |
1 Service and vehicle 1
I characteristics 1
1 1
1 1

Micro: Individual difference factors

Travel behavior
Socio-demographics -
Access to mobility, travel purpose, .
Age, gender, household attitude rds using t 1 Personality

struclure, education, income,
employment, residential
siluation

Trust, technology savviness,

odes, fi f travel mod:
g b et ©moes control, sharing AV with stranger

use, medical condition, accident
involvement, driving mileage

FIGURE 4 Multi-level model to explain and predict automatic vehicle acceptance (MAVA)
(Nordhoff et al., 2019)
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This layered structure allows MAV A to account for not only whether a person is likely to accept
technology, but also why a person is going to since it considers a range of social, emotional, and
environmental influences alongside traditional cognitive ones (Nordhoff et al., 2019).

In the context of occupational drivers, MAVA is useful for evaluating how individual traits
(e.g., trust, digital literacy) and external conditions (e.g., organizational support, job constraints)
influence sustained engagement with e-health technologies. For example, a driver’s micro-level traits,
such as digital literacy or prior technology use, may shape how they evaluate an app’s ease of use or
trustworthiness. Simultaneously, meso-level factors, such as organizational policies, peer attitudes, or
fleet management strategies, may either encourage or hinder their continued use. MAVA is particularly
important for technologies like fatigue-monitoring systems and wearable health trackers that require
both trust and routine integration.

2.3 Behaviour Change Models

To design e-health interventions that are not only adopted but sustained over time, it is essential to
understand the psychological and environmental mechanisms that drive human behaviour. Behaviour
change models offer structured approaches for analysing how personal motivation, contextual factors,
and perceived health risks influence long-term behavioural engagement. These models are particularly
relevant in the context of truck drivers, whose health behaviours are shaped by high job demands,
unpredictable schedules, and limited support systems. Not only this, but these models include
determinants that probably will shape the compliance, retention, and engagement with e-health apps.

This section introduces three prominent frameworks that are frequently applied in digital health
research: Self-Determination Theory, which focuses on intrinsic motivation and autonomy; the COM-
B Model, which links behaviour to capability, opportunity, and motivation; and the Health Belief Model,
which explains how perceived risks and benefits influence preventive health actions.

2.3.1  Self-Determination Theory

Self-Determination Theory (SDT) is a psychological framework that explores how individuals initiate,
sustain, and internalize behaviours based on varying degrees of motivation. Developed by Deci and
Ryan, SDT differentiates between intrinsic motivation and extrinsic motivation. Intrinsic motivation
means engaging in an activity for its inherent satisfaction, while extrinsic motivation means being driven
by external incentives such as rewards or pressures (Deci, 1971; Deci & Ryan, 1985). Central to the
theory are three fundamental psychological needs: autonomy (feeling in control of one’s behaviour),
competence (feeling effective and capable), and relatedness (feeling connected to others) (Deci & Ryan,
2014; Legault, 2017; Ryan & Deci, 2017). See Figure 5 below.
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FIGURE 5 Self-Determination Theory (SDT) model (Legault, 2017; Ryan & Deci, 2017)
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In the context of this study, SDT can provide insights on how to assess whether occupational
drivers engage with health technologies due to personal health goals or external factors such as employer
mandates or reward systems. For sustained engagement, interventions should aim to enhance drivers’
sense of autonomy, promote feelings of competence in using the technology, and foster a sense of social
connection, especially given the isolation commonly experienced in their work.

In line with this, applying SDT in the design of digital health tools can inform strategies that
promote internalized (autonomous) motivation, which has been associated with more enduring
behavioural change compared to purely extrinsic incentives (Deci & Ryan, 1985). However, extrinsic
motivation (e.g., reminders, social incentives, or performance-based feedback) can also play a crucial
role, particularly in the early stages of behaviour change. For occupational drivers, whose engagement
with mobile health apps may initially be driven by external prompts, such as employer encouragement
or system alerts, a well-designed intervention can gradually support the shift toward more intrinsic forms
of motivation by enhancing users’ sense of autonomy, competence, and relatedness.

2.3.2 COM-B Model of Behaviour Change

The COM-B Model provides a comprehensive framework for understanding behaviour as the result of
an interaction between three essential components: Capability, Opportunity, and Motivation (COM-B)
(West & Michie, 2020). Specifically, it suggests that behaviour change will only occur when individuals:

e Have the capability to perform the behaviour, which includes both physical capability (e.g.,
physical strength, coordination) and psychological capability (e.g., knowledge, mental skills,
understanding, reasoning),

e Are presented with the opportunity to perform the behaviour, which is influenced by physical
opportunity (e.g., access to mobile devices and internet, availability of safe rest stops) and social
opportunities (e.g., supervisor encouragement, co-worker support),

e Are sufficiently motivated, either through automatic motivation (e.g., habits, impulses) or
reflective motivation (e.g., conscious goals and intentions).
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FIGURE 6 The COM-B model of behaviour (West & Michie, 2020)

In Figure 6, behaviour arises from the dynamic interaction between capability, opportunity, and
motivation, all of which exert mutual influence. Capability and opportunity not only directly affect
behaviour but also shape an individual’s motivation. For instance, having the necessary skills or a
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supportive environment can enhance one's willingness to act. Motivation, in turn, influences whether a
person develops or utilises their capability and whether they seek or respond to opportunities. These
interactions are bi-directional, which means engaging in a behaviour can reinforce or modify one’s
motivation, capability, or environmental context.

This model is particularly relevant in the context of truck drivers, who may face capability
constraints such as low health literacy or digital inexperience, opportunity barriers like poor internet
connectivity or limited time due to long shifts, and motivation challenges, including lack of perceived
benefit or app fatigue.

In e-health interventions, the COM-B framework helps identify the root causes of non-adoption
or disengagement and supports the development of targeted design strategies. For instance, if drivers
struggle with application complexity, improving usability (capability), adding offline functionality
(opportunity), or including gamification and rewards (motivation) can directly address these behavioural
barriers.

2.3.3  Health Belief Model

The Health Belief Model (HBM) was developed in the 1950s by United States Public Health Service
(USPHS) social psychologists: G. M. Hochbaum, I. M. Rosenstock, S. S. Kegels, and H. Leventhal. It
remains one of the most widely used frameworks in health behaviour research. It was originally designed
to explain why individuals fail to participate in disease prevention or screening programs, and has since
been applied extensively to understand engagement in a variety of health-related behaviours, including
technology-based interventions (Alyafei & Easton-Carr, 2024; Anuar et al., 2020; Nelson et al., 2021).

As shown in Figure 7, HBM is built around six key cognitive constructs: perceived susceptibility
(belief in the likelihood of acquiring a condition), perceived severity (belief in the seriousness of the
consequences), perceived benefits (belief in the effectiveness of taking action), perceived barriers
(beliefs about the obstacles to taking action), cues to action (triggers or reminders to act), and self-
efficacy (confidence in one’s ability to perform the behaviour) (Alyafei & Easton-Carr, 2024; Nelson et
al., 2021).

Examples of | Individual Beliefs |

Modifying Factors

Perceived
susceptibili
P ty Cues to action
Age Percel\./ed
severity
Education l
; ” Perceived
Socioeconomics
benefits
Knowledge Individual
Perceived behaviors

barriers

Perceived
self-efficacy

FIGURE 7 Health Belief Model (HBM) (Nelson et al., 2021)

The HBM diagram illustrates how individual health behaviours are influenced by a combination
of background factors, belief constructs, and external cues. At the foundation are modifying factors such
as age, education, socioeconomic status, and health knowledge. These variables do not directly cause
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behaviour but influence how a person forms their health beliefs. Central to the model are the five
individual belief constructs: perceived susceptibility, perceived severity, perceived benefits, perceived
barriers, and perceived self-efficacy. The first two constructs together determine the level of perceived
threat. When this perceived threat is high, and individuals also believe that taking action will yield
meaningful benefits that outweigh the barriers (and they feel capable of performing the action), they are
more likely to be motivated. However, motivation alone is often not enough; the presence of cues to
action, such as health campaigns, advice from others, or app notifications, serves as a trigger that
converts motivation into actual behaviour (Nelson et al., 2021).

In relation to this thesis, these constructs are particularly useful in identifying why some
individuals choose to adopt or avoid digital health interventions. For example, truck drivers who do not
perceive themselves to be at risk for health issues (perceived susceptibility) may see little value in using
an e-health application (perceived benefits), while others may be deterred by concerns over data privacy
(perceived barriers), lack of trust in technology (perceived barriers), or limited confidence in their ability
to use digital tools (self-efficacy). If these perceptions are identified and addressed, the interventions
can be enhanced to effectively motivate engagement and encourage sustained use.

2.4 Persuasive System Design Model

The Persuasive System Design (PSD) model provides a structured framework for understanding how
information systems can be intentionally designed to influence users’ attitudes or behaviours without
coercion or deception (Oinas-Kukkonen & Harjumaa, 2009). Originally developed to guide the creation
of systems that support behaviour change, the PSD model is particularly relevant for digital health
applications, where user engagement and sustained interaction are critical.
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FIGURE 8 Persuasive Systems Design (PSD) model phases (Oinas-Kukkonen & Harjumaa,
2009)

The model, as presented in Figure 8, is structured around three core phases. The first phase
involves understanding the foundational issues behind persuasive systems, recognising that such
systems are always accessible (“always on”), require user commitment and consistency, and rely on
both direct and indirect persuasion. Persuasion in these systems tends to be incremental, transparent
(open), unobtrusive, and simple to use. The second phase focuses on analysing the persuasion context,
which includes clarifying the intent of the system (who is persuading whom and for what purpose), the
event or situation in which the system is used, and the strategies employed to deliver persuasive content.
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Finally, the third phase emphasises the design of system qualities categorised into four major groups:
primary task support (e.g., self-monitoring, tailoring, reduction), dialogue support (e.g., reminders,
praise, rewards), system credibility support (c.g., trustworthiness, expertise), and social support (e.g.,
social comparison, cooperation, social facilitation) (Oinas-Kukkonen & Harjumaa, 2009). When these
elements are aligned with user needs and context, they can drive meaningful behaviour or attitude
change through the digital interface itself.

In the context of mobile health applications for occupational drivers, the PSD model helps
explain how persuasive features such as habit tracking, gamification, push notifications, and
personalized feedback can enhance user motivation and promote consistent app usage. For instance,
integrating badges or streak counters for stress management exercises or offering personalized health
tips based on user data can encourage sustained engagement among drivers, particularly those working
in isolated or high-pressure conditions.

2.5 Summary of Theoretical Frameworks

This section presents a comparative summary of the six theoretical frameworks used in the study. Each
framework contributes to understanding different dimensions of digital health adoption and sustained
user engagement, particularly in the context of truck drivers. The models vary in scope from explaining
initial technology acceptance to addressing motivation, behaviour change, and design features that
influence long-term use. Collectively, they provide a structured foundation for identifying determinants
of compliance, retention, and engagement with e-health and mobile applications.

The core concepts, theoretical constructs, and relevance to the study of each framework are
summarised in Table 1.

TABLE 1 Summary of theoretical frameworks and their applications to this study (Own
elaboration)

Contribution/
Relation to the Study

Key Constructs/

Framework
Factors

Key Concepts

Technology acceptance 1. Performance expectancy Explains drivers’
based on user 2. Effort expectancy likelihood to adopt
expectations and 3. Social influence mobile health apps
UTAUT2 external support 4. Facilitating conditions based on usability and
5. Hedonic motivation support
6. Price Value
7. Habit
Technology acceptance 1. Micro-level Considers external and
influenced by multi-level - individual traits contextual variables
contextual factors; - demographics personality -  relevant to driver
model rooted in travel behaviour environments and
MAVA UTAUT-C and Car 2. Meso-level routines
Technology Acceptance - exposure
Model (CTAM) - domain-specific
- symbolic-affective
- moral-normative
Motivation as intrinsic or 1. Autonomy Informs design of
extrinsic, shaped by 2. Competence interventions that
SDT psychological needs 3. Relatedness promote autonomous

motivation and
engagement
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Key Constructs/ Contribution/
Framework Key Concepts Factors Relation to the Study
Behaviour influenced by 1. Physical/psychological Identifies barriers and
capability, opportunity, capability enablers for behavioural
COM-B and motivation 2. Social/physical change among
opportunity occupational drivers
3. Automatic/reflective
motivation
Health behaviour shaped 1. Perceived Susceptibility Explains health
by beliefs and perceived 2. Perceived Severity perception and readiness
risks 3. Perceived Benefits to adopt health
HBM . . . .
4. Perceived Barriers interventions among
5. Cues to Action drivers
6. Self-efficacy
User engagement driven 1. Primary Task Support Supports app design
by persuasive system 2. Dialogue Support strategies that maintain
PSD features 3. System Credibility long-term engagement
Support and motivation
4. Social Support
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3 METHODOLOGY

3.1 Systematic Literature Review Approach

Given the specificity of the research questions, which aim to identify determinants, analyse barriers, and
synthesise evidence-based strategies for enhancing user engagement with digital health applications in
the transportation sector, a systematic literature review was deemed the most appropriate approach.
Compared to other types of literature reviews, such as scoping or narrative reviews, a systematic
literature review offers a structured, transparent, and replicable process to identify, evaluate, and
synthesise existing research evidence (J. Davis et al., 2014; Snyder, 2019).

Unlike a scoping review, which broadly maps the available literature on a topic without
assessing the included studies' quality (Colquhoun et al., 2014; Levac et al., 2010; M. D. J. Peters et al.,
2015), a systematic review focuses on answering specific research questions with a rigorous evaluation
of study quality (Munn, Peters, et al., 2018). Given that the objective of this thesis is not only to map
existing interventions but also to critically assess the determinants influencing compliance, retention,
and long-term engagement with e-health applications, the systematic review method ensures that the
analysis is built on high-quality, peer-reviewed evidence, as it is widely recognised as the highest
standard for evidence synthesis (Uttley et al., 2023).

Furthermore, using a systematic review aligns well with the goals of the MILESTONE project
by providing strong and evidence-based insights that can inform the design and improvement of digital
health interventions specifically designed for occupational truck drivers (Munn, Peters, et al., 2018;
Munn, Stern, et al., 2018).

The study framework that will be conducted in this thesis is a systematic literature review
following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020
Protocol (Page, McKenzie, et al., 2021; Page, Moher, et al., 2021) to comprehensively identify the key
determinants that highly influence professional drivers’ compliance, retention, and long-term
engagement with e-health and mobile applications in the transportation sector.

3.1.1  PRISMA Protocol for Study Selection

PRISMA is a globally recognised evidence-based set of guidelines designed to improve the clarity and
transparency of systematic reviews. Originally developed in 2009 and updated in 2020, the PRISMA
2020 guidelines reflect advances in systematic review methodology and emphasise rigorous reporting
standards across all stages of the review. The framework outlines a 27-item checklist covering key
aspects such as the rationale, eligibility criteria, information sources, search strategy, study selection,
data collection, and synthesis methods (Page, McKenzie, et al., 2021; Page, Moher, et al., 2021).

Several frameworks and tools are available to guide systematic reviews, including the Critical
Appraisal Skills Programme (CASP) checklist, the Joanna Briggs Institute (JBI) Checklist for
Systematic Reviews, the Cochrane Risk of Bias Tool for randomised studies, and the Delphi method for
consensus building. However, the PRISMA 2020 Protocol was selected as the primary framework for
this review because it provides a comprehensive, transparent, and standardised methodology for
reporting systematic reviews (Page, McKenzie, et al., 2021; Page, Moher, et al., 2021). Unlike appraisal
tools such as CASP or JBI, which primarily assess the quality of individual studies (Hilton, 2024; Singh,
2013), PRISMA focuses on enhancing the overall reporting quality, transparency, and replicability of
the entire systematic review process, from study identification to data synthesis (Page, McKenzie, et al.,
2021; Page, Moher, et al., 2021). Similarly, while the Delphi method is suitable for building expert
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consensus, it does not provide a structured reporting system for synthesising published literature, which
was the primary objective of this review (Fink-Hafner et al., 2019; Okoli & Pawlowski, 2004).

For this thesis, the structure and content of the review followed the PRISMA 2020 Item
Checklist (Page, McKenzie, et al., 2021; Page, Moher, et al., 2021) to ensure methodological consistency
and transparency. See Appendix I for the complete PRISMA checklist applied in this review.

This thesis' methodological steps for study selection followed a structured 10-step process
aligned with the PRISMA protocol, as shown in the figure below.
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FIGURE 9 Structured 10-step study selection process based on the PRISMA 2020 protocol
(Own elaboration)

The figure illustrates the sequential process used to guide study selection in this review,
beginning with establishing eligibility criteria and progressing through database searches, reference
management, duplicate removal, and multi-phase screening. Ethical assessment and methodological
quality appraisal were incorporated prior to final inclusion decisions. The process concludes with the
formal documentation of results following the PRISMA 2020 standards, ensuring transparency and
replicability.

3.1.2  PRISMA 2020 Flow Diagram

Following the PRISMA 2020 Checklist, this systematic review adheres to a structured study selection
process, beginning with the total number of records identified through comprehensive database searches
and concluding in the final set of included studies. The entire screening and inclusion process will be
visually summarised using the PRISMA 2020 flow diagram (Page, McKenzie, et al., 2021; Page, Moher,
etal., 2021).

This flow diagram will clarify each stage of the systematic review process, contributing to the
methodology's overall transparency, accuracy, and reproducibility. In accordance with PRISMA 2020
Item 16a, the flowchart will be presented in the results section. The complete PRISMA checklist is
provided in Appendix I.

The flow diagram outlines how information progresses through the various stages of the review,
from the initial identification of records to their final inclusion or exclusion. It presents the total number
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of records retrieved, screened, excluded (with reasons), and ultimately analysed. PRISMA provides
specific templates depending on the type of review and the sources used. In this study, the version for
“new systematic reviews based on database and register searches only” template will be utilised, which
is outlined in Figure 10.

S ——————re—————— |

Identification of new studies via databases and registers

Studies included in previoud  Records identified from*: Records removed before Records identified from:
version of review (n=) Databases (n=) — screening: Websites (n=)
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review (n=)
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FIGURE 10 PRISMA 2020 flow diagram template (Page, McKenzie, et al., 2021; Page, Moher,
et al., 2021)

As part of the study selection process, all search results were exported from their respective
databases and imported into Zotero, an open-source reference management tool. Zotero was used to
organise citations, store full-text documents, and identify and remove duplicate records prior to the
screening phases, corresponding to Steps 3 and 4 of the 10-step structured process outlined in the
previous section. This method aligns with the deduplication process recommended under the PRISMA
2020 protocol.

Following deduplication, Steps 5 to 9 of the structured process, involving title screening,
abstract screening, full-text screening, ethical assessment, and quality appraisal, were conducted using
a customised Excel spreadsheet, as further detailed in Chapter 3.3. The transition from Zotero to Excel
ensured a transparent and traceable workflow throughout the systematic review process.

3.2 Search Strategy

A structured search strategy was strategically developed to identify, screen, and select relevant studies
for inclusion in this review, which is a process in accordance with the PRISMA 2020 protocol. The
search process was based on (1) clearly defined eligibility criteria, (2) multiple information sources, and
the application of (3) comprehensive keywords and search terms. By combining these three elements,
the search strategy ensured the retrieval of high-quality, relevant literature aligned with the research
objectives while maintaining transparency and reproducibility throughout the review process. Each
element is further discussed in the succeeding sections.
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3.2.1 FEligibility Criteria

Specific eligibility criteria were established to determine the inclusion and exclusion of studies and
ensure a focused and high-quality review. These criteria were designed to refine the search results and
ensure that only relevant, peer-reviewed literature addressing digital interventions for trucks drivers in
the transportation sector was considered.

Studies were included if they met the following criteria:

e They focused on digital health interventions (e-health, mHealth, telemedicine) for truck drivers
within the transportation sector.

e They were peer-reviewed journal articles to ensure the credibility and reliability of the findings.

e They were published in English to maintain consistency in data analysis and avoid language
barriers.

Studies were excluded if they:

e Focused on digital interventions for non-occupational drivers or general transportation users
rather than truck drivers.

e Did not involve digital health technologies or lacked a connection to compliance and user
adoption in the transportation sector.

e  Were conference papers, books, book chapters, editorials, or retracted articles, as these sources
do not always undergo rigorous peer review.

e They were not published in English.

3.2.2  Information Sources

Multiple reputable databases were selected as information sources for this review, given their recognised
suitability for systematic literature searches (Gusenbauer & Haddaway, 2020). Their relevance to the
research topic guided the choice of databases, their coverage of peer-reviewed studies, and their
strengths in capturing multidisciplinary work across health, transportation, and occupational research.
Advanced search strategies were developed for each database to ensure consistency in search terms
while tailoring the syntax to match the unique search functionalities of each platform. The following
databases were used:

a. PubMed

PubMed was selected for its extensive indexing of biomedical and health-related literature,
including studies focused on digital health interventions (Ossom Williamson & Minter, 2019). It offers
a robust, controlled vocabulary system (MeSH terms) and reliable peer-reviewed content. Advanced
searches were conducted using a combination of MeSH terms and keywords, applying the [All Fields]
tag to maximise coverage of both indexed and newly published articles (Richter & Austin, 2012).

b. Scopus

Scopus, acknowledged as the largest abstract and citation database for scientific literature, was
included for its broad coverage of scientific, technical, and social science literature, providing access to
peer-reviewed journals, conference proceedings, and books (Meho & Yang, 2007; Schotten et al., 2017).
The advanced search strategy employed in Scopus utilised Boolean operators to combine key concepts.
It targeted all searchable fields rather than restricting the search to specific sections such as titles,
abstracts, or keywords. This approach ensured a comprehensive retrieval of studies relevant to digital
health interventions within the transportation sector.
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¢. Web of Science (WoS)

Web of Science, the oldest citation index for the sciences, was chosen due to its
multidisciplinary indexing of high-quality peer-reviewed studies across health sciences, social sciences,
and engineering (Birkle et al., 2020). The advanced search function used topic searches (TS=) to locate
relevant studies based on titles, abstracts, author keywords, and Keywords Plus. The platform’s filtering
options for document type, language, and research area ensured alignment with the inclusion criteria.

d. Transport Research International Documentation (TRID)

TRID was selected for its specialised focus on transportation research. According to the TRID
website, it is a unified database that merges records from the Transportation Research Board’s (TRB)
Transportation Research Information Services (TRIS) Database and the International Transport
Research Documentation (ITRD) Database maintained by the OECD’s Joint Transport Research Centre
(TRB, n.d.). Given the review’s focus on occupational drivers within the transportation sector, TRID’s
subject indexing allowed precise targeting of technical reports and studies relevant to freight and road
transport. Similar to the other databases, searches were structured using title keywords and subject terms
to capture the most relevant studies.

3.2.3 Keywords and Search Terms

As previously stated, an advanced search strategy was employed across multiple databases to conduct a

comprehensive literature search. A combination of keywords and Boolean operators (AND, OR) was
utilised to construct and refine the search queries, ensuring a systematic retrieval of relevant studies.
The application of filters, such as language and document type restrictions, was aligned with the
eligibility criteria, as discussed in Section 3.2.1.

Because the search aimed to identify relevant studies examining compliance, retention, and
engagement with digital health technologies within the transportation sector, specifically among truck
drivers, the search strategy was structured around the following key concepts: compliance, retention,
user engagement, e-health, transportation sector, and truck drivers. To ensure comprehensive coverage
of the literature, the initial development of the search string was supported by the use of an Al tool
(ChatGPT), which helped generate a broad list of potential keywords and Boolean combinations. A
detailed explanation of how Al was used in the methodology is provided in Section 3.4, Use of Al Tools.

The resulting search string was subsequently refined and assessed by the author to ensure
relevance, accuracy, and alignment with the study’s objectives. The final search string was as follows:

(compliance OR conformity OR observance OR commitment OR retention OR continuation OR
engagement OR participation OR involvement OR motivation OR user adoption)

AND

(e-health OR digital health OR telemedicine OR mHealth OR online health OR virtual health OR
electronic health)

AND

(transportation sector OR transportation OR transport sector OR transport OR mobility OR transit OR
traffic systems OR traffic)

AND

((truck OR heavy vehicle OR freight OR commercial OR long-haul OR professional OR logistics OR
delivery) AND (driver* OR operator®))
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All databases used Boolean operators, phrase searching using quotation marks, and field-
specific searches targeting titles, abstracts, or subject areas. Additionally, all databases offer filtering
options, such as publication date, document type, and language, to refine search results. However, there
are still minor differences in how each database executes advanced searches.

33 Data Extraction and Analysis

This section outlines the procedures used to manage, screen, evaluate, and interpret the literature
included in this review. It begins with the development of a data categorisation framework, detailing
how studies were organised and what variables were extracted (Section 3.3.1). This is followed by a
description of the multi-phase screening process used to determine study eligibility (Section 3.3.2).
Assessing ethical considerations related to the included studies is discussed in Section 3.3.3. Finally,
Section 3.3.4 introduces the quality assessment approach, which evaluates the methodological
robustness of each study to support transparent and meaningful synthesis. These components form the
foundation for the subsequent interpretation and analysis of findings.

3.3.1 Data Categorisation Framework

A data categorisation framework was developed as part of the review process to ensure a structured and
transparent approach to managing the filtered literature from chosen databases. After removing
duplicates in Zotero, the remaining studies were exported to an Excel spreadsheet, which served as the
main tool for managing the screening process, recording inclusion and exclusion decisions, and
organizing data for analysis. The use of Excel allowed for systematic monitoring of each study across
the different phases of screening: (1) title screening, (2) abstract screening, and (3) full-text screening,
ensuring that decisions were consistently applied at every stage. It also includes the processes of ethical
approval, quality assessment, and final data extraction.

Information about the screening process is further discussed in Section 3.3.2, while details on
the categorisation criteria (extracted variables) and how they are organized in the Excel spreadsheet are
presented in the succeeding sub-sections.

3.3.1.1 Categorisation Criteria

The selected studies were organised within the Excel spreadsheet according to a structured set of
categorisation criteria. These criteria were developed to capture essential information at different stages
of the review systematically and to maintain consistency throughout the data extraction process. To
reflect the stages of study processing, the variables were divided into two groups: (1) variables
automatically extracted by Zotero during the initial screening phase and (2) variables manually extracted
during full-text review.

Table 2 presents the pre-determined variables automatically extracted from Zotero after initial
database searches and screening. These Zotero-extracted variables represent common bibliographic
elements typically embedded in citation metadata and are automatically captured by most reference
management systems. As such, they do not follow a specific methodological framework or theoretical
basis but rather reflect standard fields used in citation indexing. Zotero offers a wide range of metadata
fields, but the researcher selected only those considered most relevant to the title and abstract screening
process and data synthesis. This selection was guided by professional judgment and the practical needs
of the review, such as tracking source origin, verifying eligibility criteria (i.e., language and publication
type), and organizing records consistently across databases.
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TABLE 2 Pre-determined variables extracted from Zotero after initial database searches and
screening (Own elaboration)

Field/Column
Study ID

Description of Importance

A unique number/code assigned to each study for tracking and
referencing

Useful for identification and quick review

Title of the Study

Item Type Determines the reference type (e.g., journal, etc.)

Year of Publication Assesses the recency and relevance of the study

Author(s) Helps identify the study and cite it correctly

Publication Title Identifies where the reference is published

Abstract Note Useful for abstract screening

Language Helpful in verifying if the study meets the language criteria

Database Source To track where the study was taken

Table 3 outlines the variables extracted during the full-text review phase, which took place only
after studies passed all prior screening steps (i.e., title and abstract screening). These studies were
considered eligible for full-text review and were therefore subjected to more detailed data extraction.
The selected variables reflect key study characteristics that were critical for interpretation, appraisal,
and synthesis, such as study design, population, country, intervention type, outcomes measured, and
theoretical framework.

The choice of these variables was informed by established practices in systematic review
methodologies (i.e., Hoque et al., 2020; Indra et al., 2024; Ng et al., 2015), where similar parameters are
often used to organize and compare complex evidence across diverse studies. Each field was chosen
based on its relevance to understanding the context and applicability of the included studies in relation
to the research objectives of this review.

TABLE 3 Extracted variables based on full-text review for data extraction and analysis (Own

elaboration based on (Hoque et al., 2020; Indra et al., 2024; Ng et al., 2015))

Field/Column Description of Importance

Study Design To identify the appropriate appraisal tool, for assessing the quality
of the study and level of evidence for additional transparency

Country To identify the study’s geographic context, relevant for
understanding regional differences

Population Description of participants

Sample Size

Helps assess the strength and validity of findings

Intervention Type

Type of digital health intervention applied in the study

Comparison Group

If any; Relevant for evaluating outcomes

Study Duration

Timeframe of the study; helps assess sustainability and exposure

Setting

Workplace, on-road, clinical, remote, etc.; context for how the
intervention was implemented

Data Collection Methods

Helps assess validity

Digital Platform/Tool Used

Names/Types of tools used

Theoretical Framework

Any behavioural or health theory used (see Chapter 2);
Useful for conceptual mapping

Peer-Reviewed

Final checking to ensure that the inclusion criteria are met

Funding Source

Reveals potential bias or conflict of interest

Limitations Noted

To acknowledge weaknesses in the study; helps in quality appraisal

Ethical Consideration

See Section 3.3.3.

Key Findings

Summary of main results; forms the basis for synthesis

Outcomes Measured

Primary outcomes (e.g., engagement, compliance, retention, health
indicators)
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3.3.1.2 Data Extraction Tables

The parameters outlined in Section 3.3.1.1 served as the foundation for constructing the data extraction
tables. Each study was assigned a single row, while each column reflected a specific parameter outlined
in the categorisation criteria. The tables were designed to facilitate the consistent tracking of study
characteristics, screening outcomes, eligibility decisions, ethical assessments, and quality appraisal
results and to organise the necessary information to fill out the PRISMA Flow Diagram. Excel was
selected as the data management tool due to its flexibility in sorting, filtering, and updating information
throughout the screening and analysis phases (Pernsley, 2016). The data extraction table was
progressively updated as the review advanced through its stages, ensuring transparency and traceability
in decision-making.

A snapshot of the Excel file data extraction table tabs is presented below to illustrate the
organisation of information across studies and how the author conducted the systematic review.

Summary  Deduplicated records_screening Full-Text Review - Details Legend

FIGURE 11 Tabs of the customised Excel file used for study screening and data extraction (Own
work)

As seen in Figure 11, the data extraction and screening processes were managed through a
customised Excel workbook containing multiple organised sheets, each serving a distinct function:

e Summary: This sheet provides an overview of the screening and data extraction progress. It
compiles key figures needed for the PRISMA 2020 flow diagram, such as the number of records
identified, screened, excluded, and included. See Figure 11 for the snapshot of the content of

this sheet.
Basedon El'.fg.d
No. of Filtered | Removed Duplicates
1) For Titl 2) For Abstract
DATABASES Literature (within Multiple Pre-Screening (1) For _I € (2) For ?rac
. Screening Screening  |$
(Initial) Databases)
1|PubMed 99
2|Scopus 505 7 647 644 2%
3|Web of Sciences 42
4|TRID 8
Total 654 Removed Records = 3 618 9
Based on Eligibility Criteria Based on Quality
Studies included 1) CASPf 2) CASP
(2) ForAbstract|  (3a) Reports (3b) For Full. |>tudiesincluded (1) CASP for (2) CAS
S . Sousht for Retrieval| TextS . in Review for Quantitative Qualitative (3) MMAT
creenin ou or Retrieval| Text Screenin
- - - Data Analysis Studies Checklist
26 17 16 6 3 1 2
9 1 10

FIGURE 12 Summary tab: Overview of screening and data extraction progress (Own work)

e Deduplicated records_screening: This sheet contains all the extracted bibliographic information

imported from Zotero. It served as the main working file for title screening, abstract screening,
retrieval availability checks, and full-text screening. The full content of this sheet is provided in
Appendix II, and the details of the screening process are discussed in Section 3.3.2.
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e Full-Text Review — Details: Studies that passed the title screening, abstract screening, and

retrieval availability were transferred to this sheet. It was used to extract detailed study
characteristics from the entire article, including the ethical considerations (see Section 3.3.3),
to assess the full text according to the eligibility criteria, and to perform quality assessments
(see Section 3.3.4) using appropriate critical appraisal tools. The full content of this sheet is

provided in Appendix III.
During the full-text extraction, an Al tool (ChatGPT) was also used to assist in summarizing

and organizing key study details; however, all critical decisions (i.e., assessing eligibility,
assigning quality ratings, and interpreting content) were made by the researcher. See Section

3.4, Use of Al Tools for more information about how Al was used in the methodology of this
thesis.

e Legend: This sheet provides a quick reference guide listing all exclusion reasons (E0—E9) (see
Table 4 in Section 3.3.2), categories for ethical approval (see Table 5 in Section 3.3.3), and the
corresponding appraisal tools (see Table 6 in Section 3.3.4) selected based on the type of study
design.

3.3.2  Screening Phases

The screening process was conducted in three sequential stages: title screening, abstract screening, and
full-text screening (Page, McKenzie, et al., 2021; Page, Moher, et al., 2021). Each stage progressively
refined the pool of identified studies to ensure that only those meeting the eligibility criteria advanced
to the next phase. Prior to the title screening, the researcher conducted a pre-screening to double-check
whether the studies extracted from Zotero meet the basic criteria, such as the language and document
type (if peer-reviewed article).

During title screening, studies were excluded based on clear mismatches in population focus,
sector relevance, or intervention type. Abstract screening allowed for a more detailed evaluation of study
relevance based on intervention focus, target outcomes, and study population. Full-text screening
provided the most comprehensive assessment, confirming eligibility against all predefined criteria,
including methodological quality assessment.

A set of exclusion codes was applied consistently across all screening stages to document the
specific reasons for study removal.

TABLE 4 Reasons for study exclusion across screening phases and their corresponding codes
(Own elaboration)

Code Reason for Exclusion Applies at Phase

E0 Not eligible based on basic criteria (e.g., not peer-reviewed, Pre-Screening
language not in English, not published, conference abstract,
retracted)

E1l The population is not truck drivers (e.g., young drivers, old Title, Abstract, Full-
drivers, regular car drivers) Text

E2 The study focuses on other transport sectors (e.g., aviation, Title, Abstract
maritime) or not the transportation sector; the target population is
not clear.

E3 No digital health intervention Title, Abstract, Full-

Text
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Code Reason for Exclusion Applies at Phase

E4 Not focused on compliance, adoption, engagement, or usage of Abstract, Full-Text
digital tools

ES Outcomes not relevant (e.g., unrelated health aspects or hardware- ~ Abstract, Full-Text
only monitoring)

Eé6 Insufficient methodological detail / No access to full text Full-Text

E7 Wrong publication type (e.g., editorial, comment, protocol, letter)  Full-Text

E8 Not a research study (e.g., introduction to special issue, Full-Text
commentary, opinion)

E9 Duplicate content is still detected manually (e.g., duplicate entry Full-Text
or dual publication)

Screening decisions and corresponding exclusion codes were recorded systematically in the data
extraction table.

3.3.3  Ethical Considerations

For additional information, the ethical approval status was recorded for all included studies that
underwent full-text screening. The purpose of documenting the ethics approval was to assess the ethical
integrity of the studies and to provide a clear account of research practices involving human participants,
even though it was not used as a basis for exclusion. Because ethical approval was not part of the original
inclusion and exclusion criteria, studies were not excluded solely based on the absence of an ethics
statement. This means studies without explicit proof of ethical approval were still eligible for inclusion
in the review.

Documenting the ethics approval status served two key functions. First, it enabled a more
transparent and responsible evaluation of the quality and credibility of included studies, particularly
when assessing the handling of human data. Second, it allowed the researcher to reflect on and report
potential ethical gaps across the body of literature. This contributes to the broader discussion about
research standards in the field and highlights areas where ethical reporting needs to be improved in
future studies. In this way, even though ethics approval did not directly influence inclusion, recording it
added value by strengthening the review’s integrity and offering insights into ethical practices in digital
health and transport-related research.

Table 5 outlines the classification categories for recording the ethics approval status across the
reviewed studies.

TABLE 5 Ethics approval categories for included studies in full-text screening (Own elaboration)

Ethics Approval Notes
Yes Approved by an Institutional Review Board (IRB) or equivalent ethics
committee
No No mention of ethics approval
Waived Ethics approval was waived due to the use of anonymised or publicly
available data
Unclear Ethics approval status is not specified in the full text.

3.3.4  Quality Assessment of Selected Studies

Each included study was critically appraised using appraisal tools appropriate to its design to assess its
methodological soundness. This section begins by identifying the appraisal tools used across different
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study types (Section 3.3.4.1), followed by an explanation of the scoring system applied to interpret
appraisal results (Section 3.3.4.2). The final subsection (Section 3.3.4.3) describes how these quality
ratings informed inclusion decisions and guided the interpretation of evidence in the synthesis phase.

See Appendix [V for the results of the quality assessment for the included studies.

3.3.4.1 Appraisal Tools

Critical appraisal tools are structured checklists or frameworks designed to assess the methodological
quality, credibility, and risk of bias in research studies. They help reviewers systematically evaluate the
reliability of study findings by focusing on aspects such as research design, data collection, and the
measures taken to reduce potential biases (Katrak et al., 2004; Munn et al., 2015).

Depending on the study design, a specific appraisal tool was applied. These tools were selected
due to their widespread use in evidence synthesis, adaptability across diverse research designs, and
ability to provide a structured and transparent assessment of study quality (Hong et al., 2019; Long et
al., 2020).

The CASP (Critical Appraisal Skills Programme) checklists were selected as the appraisal tool
for quantitative and qualitative studies to maintain consistency and standardisation across the review
process. Using CASP ensured that all necessary checklists came from a single, accessible source (i.e.,
(CASP, n.d.)), removing the need to search for multiple appraisal tools. CASP was also chosen because
it is easy to use, clearly structured, widely available, and accepted in evidence-based research for
evaluating the methodological quality of different study designs (Long et al., 2020).

However, in the case of mixed-methods studies, the MMAT (Mixed Methods Appraisal Tool)
was applied due to its integrated approach in assessing both qualitative and quantitative components
(Hong et al., n.d., 2019).

The assignment of appraisal tools according to study type is summarised in Table 6.

TABLE 6 Appraisal tools applied according to study design (Own elaboration)

Study Design Examples Appraisal Tool

Quantitative Randomised controlled trials (RCTs), CASP
interventional trials

Qualitative CASP

Interview-based studies, focus group research,
thematic analysis studies

Mixed Methods  Combined quantitative and qualitative studies MMAT

Specific assessment criteria varied depending on the selected appraisal tool, as each instrument
targets different methodological fields relevant to the study design under evaluation. In line with this,
this thesis will not discuss the assessment criteria in detail.

3.3.4.2 Scoring System

Each included study was assessed across relevant domains, such as clarity of research aims,
appropriateness of methodology, recruitment strategy, data collection, ethical considerations, and
robustness of findings. Studies were rated as high, moderate, or low quality based on the degree to
which they met the appraisal criteria.

The purpose of the ratings was to allow clearer categorization of the evidence base and to help
contextualize the credibility and weight of individual study findings within the broader review, making
the synthesis and interpretation more manageable and meaningful than relying on numerical scores
alone.
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Since each appraisal tool is designed with different assessment criteria and structures, their
scoring systems follow slightly different approaches. The CASP checklists consist of approximately 10—
13 questions, depending on the study type. On the other hand, the MMAT includes five (5) core criteria.
For simplicity, a standard scoring system was applied based on the number of “Yes” responses.

Tables 7 and 8 show the scoring approach that was used in CASP and MMAT, respectively.
TABLE 7 CASP scoring system (Own elaboration)

Quality Level Criteria

High 8-10 (or 10-13) “Yes” answers, no serious concerns

Moderate 5-7 (or 6-9) “Yes” answers, some limitations but still usable

Low Fewer than 5 (or 6) “Yes” answers, significant concerns about rigour or
bias

TABLE 8 MMAT scoring system (Own elaboration)

Quality Level Criteria

High Meets all 5 criteria (5/5 Yes)
Moderate Meets 3—4 criteria

Low Meets 2 or fewer criteria

3.3.4.3 Inclusion Decision Based on Quality

Similar to the treatment of ethical approval status, quality assessment ratings were documented for all
included studies but were not used as exclusion criteria during study selection. This approach was
consistent with the goal of ensuring comprehensive coverage of the available evidence.

Rather than serving as a filtering mechanism, the quality assessment contributed to the review
by informing the level of confidence placed on individual studies during synthesis. High- and moderate-
quality studies were interpreted in relation to their methodological strengths, with noted limitations
acknowledged in the analysis. This strategy supported transparency while allowing meaningful
differentiation in the weight assigned to each study's findings.

Documenting study quality also added value by highlighting patterns of methodological strength
across the included literature. This not only enabled a more nuanced synthesis but also helped identify
areas where future research design and reporting could be further strengthened.

Table 9 summarizes how the quality ratings were used to guide the interpretation of studies
during the synthesis phase.

TABLE 9 Study inclusion and interpretation based on quality assessment (Own elaboration)

Quality Level Scenario Inclusion Decision &
Interpretation
High High-quality studies with no major concerns; Included
Meets nearly all quality criteria; robust Findings considered reliable
methodology and reporting. with no major concerns
Moderate It meets many criteria with some minor Included
limitations in methodology or reporting; it Findings considered valid, but
still provides valuable insights. note minor limitations
Low Notably, several quality criteria were Included
missing; with significant limitations or Interpret findings with caution

potential bias. due to limitations
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34 Use of AI Tools

To support the research and writing process, a limited number of Al-based tools were used in accordance
with ethical research standards and institutional guidelines. These tools served as aids to assist with
specific technical or organizational tasks but did not replace or substitute the author’s intellectual
contribution.

ChatGPT (OpenAl, 2024) was used during various stages of the thesis for the following
purposes:

1. Assist in the formulation and refinement of the search string for advanced database queries;
2. Help summarise full-text articles during the data extraction phase; and
3. Suggest improvements in sentence structure, clarity, and flow for better academic writing.

It is important to emphasize that the comprehensive literature review, full-text screening, data
synthesis, analysis, interpretation, and all critical decisions were conducted by the author. The Al tool
was used only as a supportive assistant for organizing and refining existing ideas and content, not for
generating original academic work or replacing human judgment.

Additionally, Grammarly (2024), an Al-based language editing tool, was used to check
grammar and spelling throughout the thesis. It also supported plagiarism detection for quality control
(Grammarly, 2024).

All prompts and outputs exchanged with ChatGPT were documented in an Al logbook, which
is included in Appendix V as required by institutional policy.
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4 RESULTS

4.1 Summary of Identified Studies

4.1.1 PRISMA 2020 Flow Diagram: Study Selection

The PRISMA 2020 flow diagram below shows how the systematic literature review and study selection
was conducted in this thesis.

[ Identification of studies via databases and registers ]
)
Records identified from: Records removed before the screening:
PubMed (n=99) Duplicate records removed through Zotero
= Scopus (n = 505) Pl (n=06)
.f:.’ Web of Sciences (n = 42) Duplicate records removed through manual
5 TRID (n=8) checking of the title (n = 1)
% Total = 654 Total duplicates removed =7
g
=
(==
A4
Records for screening »| Records excluded during pre-screening
L (n=647) (n=23)
A4
Records screened for title p| Records excluded based on the title
(n=644) (n=618)
Records screened for abstract »| Records excluded based on the abstract
&0 (n=26) (n=9)
=
!
3 Reports sought for retrieval Reports not retrieved
(n=17) (n=1)
Reports screened for full text Reports excluded based on the full text
(n=16) (n=10)
—
\4
=
] Studies included in the review
= (n=6)
[}
=
(S}
—

FIGURE 13 PRISMA 2020 flow diagram for study selection on truck driver's compliance,
retention, and long-term engagement with e-health and mobile applications (Own work based on
(Page, McKenzie, et al., 2021; Page, Moher, et al., 2021))

A total of 654 records were identified through database searching. After removing seven (7)
duplicates via Zotero and manual checking, 647 records were screened by title and abstract, leading to
17 full-text articles sought for retrieval. Only one of the articles was not retrieved, which arrived at 16
studies assessed for full-text eligibility assessment. The ethical considerations of the 16 studies were
also checked upon full-text review. Of these, ten (10) studies were excluded for irrelevance to the
population, intervention, or outcomes. A final set of six (6) studies was included in this systematic
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review, in which characteristics are further discussed in the next section. The quality of the six studies
was also assessed for additional transparency.

4.1.2  Characteristics of Included Studies

This section summarizes the key characteristics of the six studies included in this systematic review.
These studies met the eligibility criteria focusing on digital health interventions targeting truck drivers,
published in English, and appearing in peer-reviewed journals.

The included studies reflect a range of study designs and methodological approaches. Three
studies were quantitative, including a non-randomized controlled trial, a cluster-randomized trial, and a
cross-sectional analysis. One study used a qualitative design based on focus group discussions, while
two studies adopted mixed methods approaches, combining quantitative measures with qualitative data
collection and analysis. Although the included studies varied in scope and scale, they shared a focus on
digital platforms designed to influence health behaviour, monitor fatigue or risk, or support lifestyle
improvements among truck drivers.

The studies were conducted across diverse geographical contexts, including the United States,
Canada, and the United Kingdom, with one study examining online trucker forums that spanned multiple
regions. Sample sizes ranged from small, focused studies such as a qualitative investigation with 34
participants to large-scale analyses involving thousands of data points, including over 11,000 logged
trips in a fleet management dataset and 1,760 forum posts. These differences in population and context
provided rich variation in perspectives and intervention settings, although generalizability remains
limited due to the narrow sampling frames and reliance on convenience samples.

The interventions explored in the included studies involved a range of digital health tools. These
included mobile health programs incorporating self-monitoring, educational modules, and motivational
interviewing; wearable drowsiness detection devices based on physiological sensors; real-time mobile
feedback applications designed to reduce risky driving behaviour; and online communities serving as
informal platforms for health-related exchange. Most interventions were short to medium-term in
duration, typically ranging from four weeks to twelve months, with several studies lacking long-term
follow-up data.

Some of the studies were exploratory or naturalistic in design, while some studies incorporated
a formal comparison group or control condition. Four of the six studies explicitly reported receiving
ethical approval, particularly in cases where primary data collection involved human participants.
Across studies, theoretical frameworks varied, with only a few explicitly drawing on established
behavioural or technology acceptance models, suggesting an opportunity for greater integration of
theory into future intervention design.

All six studies were assessed for methodological quality using appropriate critical appraisal
tools. Five studies were rated as high quality, and one study received a moderate-quality rating. Common
strengths across high-quality studies included well-defined research questions, clear articulation of
digital interventions, and alignment between outcomes and research objectives. The moderate-quality
study demonstrated relevance and sound methodology but had limitations in reporting or
representativeness that reduced its overall appraisal score.

Table 10 provides a detailed overview of the included studies, summarizing their design,
population, intervention type, methodological process, ethical consideration, quality, outcomes
measured, and key findings.
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TABLE 10 Summary of characteristics of the included studies on digital health interventions and adoption for truck drivers (Own elaboration)

Study No. 1 2 3 4 5 6

Title of the Study Process Evaluation of a Truck drivers’ Truck Drivers' Use of ~ Mobile apps and Impact of electronic ~ Mixed-method analysis
Mobile Weight Loss perceptions on the Internet: A Mobile = employee behaviour: logging devices on of truck driver health
Intervention for Truck wearable devices and ~ Health Lifeline An empirical fatigue and work knowledge using an
Drivers health promotion: a investigation of the environment in online forum

qualitative study implementation of a Canadian long-haul
fleet-management app  truck drivers

Year of 2019 2016 2017 2019 2022 2018

Publication

Author(s) Wipfli et al. Greenfield et al. Heaton et al. Levi-Bliech et al. Crizzle et al. Versteeg et al.

Study Design Quantitative Qualitative Quantitative Quantitative Mixed methods Mixed methods
Process evaluation of a Phenomenological Cross-sectional Using real-world app paired quantitative combines qualitative
previously conducted qualitative study using  quantitative study usage and behavioural  survey and coding of forum content
cluster-randomized four semi-structured data from drivers over  qualitative with quantitative
controlled trial focus groups 11,805 trips (Poisson interviews analysis of post-

regression) engagement

Country USA UK USA UK and USA Canada Canada

Population U.S. truck drivers 34 male professional 106 long-haul truck 109 professional Canadian long-haul ~ Truck drivers

(predominantly male,
average age ~49) who
were overweight or obese

truck drivers (UK-
based, average age
42.2), recruited from

drivers (mostly White
married males),
recruited at trade

drivers from a large
engineering firm,
operating fleet vehicles

truck drivers
(LHTD); primarily
male (95%), mean

participating in an open-
access online health
forum (The Truckers

(BMI >27), employed at 5 one logistics company  shows and via in the UK and US age 53 years Report Health Forum)
trucking companies companies in the U.S. across multiple regions
Sample Size 134 participants 34 participants 106 participants 11,805 trips logged 59 LHTD completed 1,760 forum posts were

from 109 drivers

both the survey and
interviews

analyzed; 150 posts
were selected randomly
for systems-level coding

Intervention Multicomponent mobile- Not an intervention Not an intervention Not an interventional Not an intervention ~ No intervention; study
Type delivered program: web- study — explores study — examined trial; observed study; assessed explores health
based training, weight loss  perceptions of Internet usage patterns  behaviour based on the  impact and knowledge and
competition, self- wearable health among truck drivers use of a fleet- perceptions of using  perceptions via online
monitoring, and technology and health management mobile electronic logging forum analysis
motivational interviewing  promotion app devices (ELDs)
Comparison No direct comparison in None — not applicable =~ None Indirect — comparison ~ ELD users vs. non-  None — analysis is
Group this article (the focus was in qualitative design between those using users descriptive, though

real-time notifications
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Study No. 1 2 3 4 5 6
only on intervention and those not using themes are compared
completers) them in the early across categories
deployment phase

Study Duration 6 months (intervention Conducted over a One-time survey — 5-month period in Conducted from Data collected from
period) period of several snapshot cross- early 2016 August to 2006 to October 2016

weeks (focus groups sectional design November (year not  (10-year span).
in Nov—Dec 2014); no explicitly repeated
long-term follow-up in body, implied

2021)

Setting Posts from 2006 to 2016 Focus groups held ata  Trucking trade shows  Real-world 7 truck stops across  Online forum — The
were analyzed logistics company in and company sites commercial driving Alberta and Truckers Report Health
retrospectively the UK across the U.S. conditions (UK and Saskatchewan, Forum

US) Canada

Data Collection Self-monitoring logs, Audio-recorded focus ~ Paper and pencil App usage logs, Structured survey Forum scraping and

Methods motivational interviewing  groups, transcribed surveys with questions  driving incident data (adapted from US qualitative coding by
records, training module verbatim; thematic on demographics, (14 risky behaviours),  and Canadian tools), researchers; quantitative
completions, and pre/post ~ content analysis health, work, and analyzed with mixed- semi-structured metrics include posts per
measurements (weight, Internet usage; effects Poisson interviews, code, views, replies,
activity, diet) analyzed using SAS regression statistical analysis, engagement ratios

software and thematic coding
using NVivo

Digital Platform/ SHIFT web platform, Discussions centred on  Laptops, smartphones, Fleet-management Electronic Logging  The study platform was

Tool Used cTRAIN learning software, wearable health tech and tablets used by mobile app with real- Devices (ELDs) — an online forum, but
and mobile coaching calls  (e.g., Fitbits, apps), participants; study time notifications and  specific models not  specific health

though no specific explores potential of pre-drive feedback named technologies were
brand/device was used = mobile health features discussed (e.g., DOT
(mHealth) tools regulations, fitness
advice, diet tools)

Theoretical Based on the Ecological Based on the No formal theoretical ~ Based on feedback Phenomenological Applied Rasmussen’s

Framework Perspective, Social Ecological framework applied theory and Experiential —approach used for Risk Management
Cognitive Theory of Self-  Perspective, Social Learning Theory qualitative analysis; ~ Framework to assess
Regulation, and Operant Cognitive Theory of (Kolb); pre-driving no formal systems-level awareness
Theory, and aligned with Self-Regulation, and feedback and real-time  behavioural theory
the Total Worker Health Operant Theory, and feedback were studied
(TWH) approach aligned with the Total as behavioural

Worker Health (TWH) modifiers

approach
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Study No. 1 2 3 4 5 6
Limitations Non-random sample (only  Single-organization Cross-sectional Single organization, Small sample, Lack of moderation, no
Noted those who completed sample, limited design, potential recall non-random sample for convenience demographic data,
intervention), no generalizability, bias, limited real-time feedback sampling, lack of possible
comparison group in volunteer bias, low generalizability group, possible longitudinal misclassification of
current analysis, limited prior exposure to (recruited at trade underreporting of trips,  crash/fatigue data, posts, small sample for
generalizability beyond wearables among shows), no objective lack of demographic no identification of  systems analysis (150
study completers participants usage tracking variables specific ELD posts), and possible
devices misinterpretation of
forum tone

Ethical v v v X v X

Consideration

Appraisal Tool CASP Randomised CASP Qualitative CASP Cross-Sectional ~CASP Cohort Study MMAT MMAT
Controlled Trial Checklist ~ Checklist Studies Checklist Checklist

Quality Score 10 out of 13 9 out of 10 7 out of 11 10 out of 12 5 out of 5 5 out of 5

Quality Rating High High Moderate High High High

Key Findings body weight (with Drivers were aware of ~ Truckers used the Pre-driving app use ELD use was Truckers demonstrated
intervention) = -3.31 kg, their unhealthy Internet more for job-  significantly reduced associated with health awareness (e.g.,
p<0.001 lifestyles and related tasks than risky driving reduced fatigue, about diet, sleep, chronic
Web-based self-monitoring interested in health health; Younger, less behaviour; this effect improved sleep conditions) but lacked
of behaviours and weight changes. Most were experienced drivers was mitigated by real-  quality, and lower deep knowledge. High
was the strongest predictor  open to wearable used the Internet more. time notifications and  stress, but also self-blame, low
of weight loss. devices, motivated by =~ The Internet is used amplified with app concerns about awareness of systemic
Motivational interviewing  prevention or health more for maps, usage experience reduced income, factors affecting health.
contributed to changes in fears, but concerned dispatch work, and parking access, and
diet (particularly fruitand  about employer social connectivity learning curve.
vegetable intake). surveillance (privacy than for health. Usage

concerns). for health/wellness
was relatively low.
Outcomes Dietary changes: None quantitatively; Frequency of Internet ~ Counts of risky driving ~ Sleep quality, Engagement (post
Measured Behavioural self- thematically explored  use (personal vs. job),  behaviour incidents fatigue, stress, ease  frequency views,

monitoring, computer-
based training, and health
coaching

Physical activity changes:
behavioural and body
weight self-monitoring

drivers’ perceptions,
attitudes, motivations,
and barriers regarding
wearable health
technologies and
workplace health
promotion

including
health/wellness
information; device
types used,
associations with
demographics and
work history

(accelerating, braking,
turning, lane changing,
illegal speeding,
forbidden speeding)

of use, compliance,
and perceived
income impact

replies) with health
topics (quantified),
thematic codes of health
knowledge, awareness
and knowledge of health
topics; understanding of
systems-level health
influences.
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4.2 Article Exclusion Summary Across Screening Stages
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FIGURE 14 Summary of study exclusions across screening phases and categories (Own work)

A total of 647 records were screened, of which 641 were excluded, leaving only 6 studies included for
full-text review and synthesis. As shown in Figure 14, the most frequent exclusion category was the
combined set E1, E2, and E3 (n = 402), representing studies that failed to meet the core eligibility
criteria: type of population, sector, and intervention relevance. These were largely studies focused on
general populations, drivers outside the road freight sector, or transport research unrelated to e-health.
The second largest exclusion group was E1 and E3 (n = 138), which combined target population (truck
drivers) mismatch and lack of e-health intervention.

Single-category exclusions also reveal important patterns. Exclusions under E1 (n = 21)
highlight the abundance of eHealth-related research conducted in general or non-professional driver
populations, but the scarcity of studies focusing specifically on truck drivers. Exclusions under E2 (n =
2) reflect the presence of intervention research within other transport sectors (e.g., aviation or maritime),
indicating limited cross-sector applicability to the road freight context. Exclusions under E3 (n = 35)
show that while many studies explore interventions for truck drivers, the majority do not involve digital
health or e-health components.

In several cases, studies passed the basic eligibility criteria but were excluded at later stages due
to outcome or focus misalignment, as represented by E4 (not focused on compliance, adoption, or
engagement) and ES (irrelevant outcomes), as well as their combinations. These exclusions indicate that
although some studies examined digital interventions among truck drivers, they did not address the key
outcomes relevant to this review, namely user adoption, engagement, or retention.

Other exclusion categories also played minor roles. EO (n = 3) reflects studies that failed to meet
basic eligibility, such as being non-peer-reviewed, not published in English, or being retracted. E6 (n =
1) represents a methodological issue where access to full text was lacking, preventing meaningful
appraisal or synthesis.
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This exclusion analysis provides additional transparency and helps contextualize the scope and
limitations of the review, which will be further explored in the Discussion section.

4.2.1 Studies Excluded After Full-Text Review — Partially Relevant Studies

Eight studies were excluded at the full-text review stage as partially relevant. While they did not meet
the core inclusion criteria, they still offer useful background that can inform aspects of the research
questions. Specifically, these studies provide insights on behaviour change strategies, health risks,
technology acceptance, fatigue management, and demographic differences, which may indirectly inform
the design, adoption, and implementation of e-health and mobile interventions for truck drivers.

Although these eight studies were excluded from the main synthesis, they provide valuable
contextual insights that align with or indirectly inform several of the objectives in this review. Table 11
summarizes their potential contributions.

TABLE 11 Specific insights from excluded partially relevant studies (Own elaboration)

Study Specific Insights/Contributions
Sleep and Mental Health in Truck Drivers: ~ Highlights the health risks truck drivers face,
Descriptive Review of the Current Evidence especially poor sleep and mental health; offers

and Proposal of Strategies for Primary context for why digital health interventions are
Prevention (Garbarino et al., 2018) urgently needed.

The effect of weight loss interventions in Shows that multicomponent interventions (diet,
truck drivers: Systematic review (Pritchard exercise, support) work best; offers guidance on
et al., 2022) combining features in mobile health apps for drivers.
The impact of heart rate-based drowsiness Provides evidence that drivers comply with and
monitoring on adverse driving events in benefit from fatigue monitoring devices, offering
heavy vehicle drivers under naturalistic lessons on acceptance and compliance with digital
conditions (Wolkow et al., 2020) safety tools.

Weight Control Intervention for Truck Demonstrates that weight loss programs can be
Drivers: The SHIFT Randomized effective for truck drivers; provides behavioural
Controlled Trial, United States (Olson et insights useful when designing digital versions of
al., 2016) such programs.

Effectiveness of health promotion Shows that health promotion programs improve
programmes for truck drivers: A systematic  driver health but often struggle with engagement,
review (Ng et al., 2015) highlighting the need for better engagement

strategies in digital tools.
Keep on truckin’: how effective are health Identifies behaviour change techniques (goal setting,
behaviour interventions on truck drivers’ self-monitoring) that improve health outcomes;
health? A systematic review and meta- suggests these can inform e-health interventions.
analysis (Virgara et al., 2024)
Facilitating adoption of virtual communities Provides insights on emotional connection, perceived
through emotional connection in the global  usefulness, and ease of use as key drivers of
logistics industry (C.-C. Lin et al., 2025) technology adoption; relevant for e-health app design
and engagement.

Exploring the challenges faced by Dutch Shows how driver attitudes toward technology vary
truck drivers in the era of technological with experience and context (e.g., advanced driver-
advancement (de Winter et al., 2024) assistance systems), which is useful for segmenting

e-health users.

4.2.2  Studies Excluded After Full-Text Review — Non-Relevant Studies

Two studies were excluded as non-relevant because they fell entirely outside the scope of health or
behavioural research among truck drivers. Although these studies examined organizational and system-
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level technology adoption, they do not address any individual-level behavioural determinants, health
outcomes, or e-health engagement.

Callefi et al. (2022) focused on organizational-level logistics technologies such as IoT and
blockchain without addressing driver-level health, behaviour, or e-health engagement, while Rathore et
al. (2022) investigated organizational barriers to adopting technologies like autonomous vehicles and
drones using expert input without including driver-level or health-related outcomes.

These two studies were excluded as non-relevant and do not address individual-level
determinants, but they offer limited background context at the organizational or system level, which
may indirectly contextualize certain challenges related to technology adoption in the transportation
sector. The table below outlines these potential connections.

TABLE 12 Specific insights from excluded non-relevant studies (Own elaboration)

Study Specific Insights/Contributions
Technology-enabled capabilities in road Highlights system-level and operational barriers to
freight transportation systems: A multi- adopting new technologies in logistics; indirectly informs

method study (Callefi et al., 2022) upstream adoption challenges.

Identification and analysis of adoption ~ Identifies management-level and organizational barriers
barriers of disruptive technologies in to technology adoption; provides background context for
the logistics industry (Rathore et al., broader implementation challenges in the sector.

2022)

4.3 Analysis and Synthesis of the Included Studies

Section 4.3 presents the core analytical and synthetic process of this review, culminating in the
development of an integrated conceptual framework. The structure follows a layered logic: beginning
with the mapping of included studies to the research questions (Section 4.3.1), followed by the alignment
of findings with established theoretical frameworks (Section 4.3.2). These two analytical layers form
the basis for the cross-study synthesis of behavioural determinants influencing compliance, retention,
and engagement with digital health interventions (Section 4.3.3). Finally, the identified determinants
and their theoretical relevance are brought together into a consolidated, theory-informed framework
(Section 4.3.4), which serves as the central output of this review.

This progression reflects both an evidence-driven and theory-informed synthesis. The mapping
to research questions establishes empirical relevance, while the mapping to frameworks ensures
conceptual grounding. The cross-study summary draws out patterns across diverse study contexts and
methodologies, identifying both core and conditionally influential determinants. The final integrative
framework (illustrated in Figure 16) links these determinants with theoretical constructs from models
such as UTAUT2, MAVA, SDT, COM-B, HBM, and PSD, offering a structured lens for understanding
and designing digital health interventions tailored to the occupational context of truck drivers.

The structure and logic of Section 4.3 are visually summarised in Figure 15, which illustrates
the analytical progression from the included studies, through research question and theoretical mapping,
toward an integrated, theory-informed framework. The figure demonstrates how the review triangulates
three core elements: (1) empirical findings from the included studies, (2) thematic alignment with the
predefined research questions, and (3) conceptual grounding in behavioural and technology acceptance
theories. Determinants identified through empirical analysis are connected with theoretical constructs,
allowing for a multi-dimensional synthesis that concludes in the development of a consolidated
framework presented in Section 4.3.4.



Rocel Globio Tadina Page |42

Included Studies

* Wipfli et al. (2019)
*Greenfield et al. (2016)
*Heaton et al. (2017)
*Levi-Bliech et al. (2019)
*Crizzle et al. (2022)

* Versteeg et al. (2018)

Theoretical
Constructs

Determinants

Research Questions

Integrated
Framework

*RQ1: Compliance, Engagement

Retention _ Theoretical Frameworks
*RQ2: User Demographics, Needs Theory-
and Preferences Informed *UTAUT & MAVA
+RQ3: Barriers and Challenges Analysis *SDT, COM-B & HBM
*RQ3.1: Variation of Barriers *PSD
among Users and Different
Contexts

*RQ4: Technology Advancements

FIGURE 15 Logic model of the synthesis process in Section 4.3: Conceptual pathway to the
integrated framework (Own work)
4.3.1 Mapping of Included Studies to Research Questions

Building on the characteristics of the included studies, this section maps each study’s contributions to
the five predefined research questions guiding this review, allowing for a targeted synthesis of evidence

across key thematic areas. This mapping provides the analytical basis for cross-study comparison and
the development of broader themes in the following sections.

The aim is to understand how each study informs the central issues of digital health adoption
among truck drivers, particularly in relation to engagement, compliance, and retention (RQI1); the
influence of user demographics, preferences, and needs (RQ2); the barriers and challenges to technology
acceptance (RQ3); variation in these barriers across user groups and contexts (RQ3.1); and the role of
technological advancements in improving long-term usage and user experience (RQ4).

Relevant findings were interpreted based on context and study design where direct responses to
the research questions were not available.

Summary tables illustrating the distribution of evidence are provided for all research question
topics, which are further explored in the sub-sections of this chapter.
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4.3.1.1 Determinants Influencing Engagement, Compliance, and Retention (RQ1)

Across the six included studies, several key determinants emerged that influenced engagement,
compliance, and retention with digital health tools among truck drivers.

Engagement was most commonly facilitated through features such as self-monitoring, real-time
feedback, and peer-based support. Drivers were more inclined to engage when tools aligned with their
work routines or responded dynamically to their behaviour. However, engagement was often short-lived,
with some studies showing early participation followed by decline.

Compliance was supported by motivational strategies such as health coaching, real-time
feedback, and job-related incentives like passing medical exams.

Retention was closely tied to perceived value and usability (i.e., tools that were easy to use,
automated, or incentivized had higher sustained use), while complex or time-consuming tools deterred
continued participation.

Overall, the findings emphasize the importance of simplicity, contextual relevance, and
motivational design in maintaining driver engagement over time. Table 13 presents a summary of how
each included study addressed factors influencing engagement, compliance, and retention with digital
health and mobile applications among truck drivers.

TABLE 13 Mapping of included studies to RQ1 (Own elaboration)

Study No.  Study Key Insights
1 Wipfli et al. Engagement: Supported by self-monitoring tools that allowed
(2019) drivers to track their weight and behaviours in real time.

- Most engagements occurred during the first three weeks,
suggesting challenges in maintaining long-term participation.

Compliance: Improved through motivational interviewing and
personalized goal setting, which helped drivers stay aligned with
health objectives.

Retention: Boosted by certification incentives and social
competition features like squad rankings.

- Access to laptops and mobile platforms enabled consistent use
across work settings.

2 Greenfield et al. Engagement: Primarily driven by drivers’ personal motivation to
(2016) improve health, particularly in response to health scares and

preventive concerns.

Compliance: This is likely to be higher when technology is
simple, easy to use, and compatible with irregular trucking
schedules.

Retention: Threatened by complexity. Participants stated that if a
tool was difficult or time-consuming, they would quickly stop
using it.
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Study No.  Study

Key Insights

- Solutions needed to be adapted to the realities of non-traditional
work hours and limited flexibility on the road (lifestyle-aligned
design).

3 Heaton et al.
(2017)

Engagement: Generally high for job-related tasks, as most drivers
accessed the internet regularly using laptops and smartphones.
Engagement with health-related content was low, with drivers
only accessing wellness information about two days per week on
average. Health engagement was incidental rather than intentional
or routine.

Compliance and retention: Appeared limited, particularly among
older and less-educated drivers, suggesting demographic
differences in sustained usage.

4 Levi-Bliech et al.

(2019)

Engagement: Encouraged through the voluntary use of pre-
driving feedback, allowing drivers to review and learn from past
behaviour. Real-time notifications provided in-ride cues,
reinforcing immediate awareness.

Compliance: Improved over time, as repeated interaction with the
app was associated with reduced risky behaviours.

Retention: Appeared linked to ongoing experience with the app,
which strengthened the effect of voluntary use and supported
behaviour change through cumulative learning.

5 Crizzle et al.
(2022)

Engagement: Supported by the automation of ELDs, which
simplified tracking and reduced the burden of manual logging.

Compliance: Improved as drivers were prompted to follow hours-
of-service regulations, leading to better rest and reduced stress.

Retention: Aided by the perceived usefulness of ELDs in
streamlining routines and inspections, especially for drivers who
were digitally comfortable. Sustained use likely depended on how
intuitive and user-friendly the system felt to individual drivers.

6 Versteeg et al.
(2018)

Engagement: Driven by peer-to-peer support and a shared interest
in practical, job-compatible health strategies, such as in-cab
exercises and sleep tips.

Compliance: Often motivated by the need to pass mandatory DOT
medical exams, linking health behaviour to job security.

Retention: Limited, as forum activity showed that while drivers
sought help and shared advice, follow-through and sustained
participation were low, highlighting a need for structured, guided
support beyond peer forums.
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4.3.1.2 Impact of User Demographics, Preferences, and Needs on Adoption (RQ2)

The findings revealed that user demographics, preferences, and needs played an influential role in
shaping the adoption and usage patterns of digital health tools among truck drivers.

Y ounger, more educated, and less experienced drivers tended to use technology more frequently
and with greater ease. In contrast, older drivers or those with lower digital literacy faced usability
challenges that impacted engagement. Preferences consistently leaned toward tools that were simple,
quick to use, and tailored to the realities of mobile work.

Health interventions that aligned with drivers’ routines, such as in-cab exercises or flexible
formats, were better received. Although subgroup analyses were limited, several studies indicated that
perceived complexity, lack of relevance, or insufficient personalization could reduce adoption.

These insights point to the importance of designing interventions that are accessible across age
and experience levels, and that account for the practical and personal needs of users in a demanding
occupational setting. Table 14 outlines how user demographics, preferences, and needs were reflected
in the adoption and usage patterns of digital tools across the included studies.

TABLE 14 Mapping of Included Studies to RQ2 (Own elaboration)

Study No.  Study Key Insights
1 Wipfli et al. Demographics: Most participants were middle-aged, male, and
(2019) had high school education.

Preferences and Needs: No subgroup analysis was done; the
intervention reflected user needs by offering content tailored to

truckers’ schedules, environment, and learning preferences, such
as in-cab exercises and flexible digital formats.

2 Greenfield et al. Demographics: Participants were all male, middle-aged, and
(2016) experienced drivers.

Preferences: Leaned toward simple, tailored tools compatible
with their work demands.

Needs: No subgroup analysis was conducted; drivers expressed a
need for personalized, practical solutions, such as dietary
guidance, and noted that stress, long hours, and tight schedules
made health management difficult.

3 Heaton et al. Demographics: Younger, less experienced, and more educated
(2017) drivers used the internet more frequently.

Preferences and Needs: Not deeply explored; the findings suggest

that age, experience, and education influenced the adoption and
usage patterns of digital tools.

- The study lacked qualitative data to understand motivations or
usability needs in depth.

4 Levi-Bliech et al.  No subgroup analysis was conducted, and user preferences were
(2019) not explored qualitatively. The sample included 109 professional

drivers from the UK and the US. Interaction with the app required

manual login, suggesting that ease of access may have affected
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Study No.  Study Key Insights
usage. The study did not examine how demographics or user

needs influenced adoption or engagement.

5 Crizzle et al. Although no subgroup analysis was conducted, the findings
(2022) highlighted differences in adaptability based on age and tech
familiarity.

Demographics: Older drivers and those less tech-savvy struggled
with ELD use, citing frustration with system complexity and
reliability.

Preferences: Some drivers found the tools easy and efficient,
suggesting that digital literacy influenced user preferences and

experiences.
6 Versteeg et al. Demographics: Composed of predominantly older male drivers
(2018) with limited formal education.

Preferences: Posts revealed a preference for simple, accessible
health strategies, such as in-truck workouts and walkable areas,
indicating a need for low-complexity, practical interventions.

Needs: No demographic analysis was conducted, but the content
pointed to consistent needs for convenience and relevance to on-
the-road lifestyles.

4.3.1.3 Identified Barriers and Challenges in E-Health Adoption (RQ3)

The reviewed studies revealed a wide range of barriers and challenges that affected drivers' willingness
or ability to adopt digital health tools.

Occupational demands were a dominant theme, with long shifts, irregular schedules, and limited
rest opportunities making it difficult to consistently engage with interventions. Physical and
environmental constraints, such as lack of access to healthy food or safe parking, further limited
behavior change. Technological barriers also played a role, particularly when systems were perceived
as complex, unreliable, or time-consuming to use. Some drivers faced login friction or experienced
frustration when devices failed, while others were discouraged by rigid system structures that clashed
with personal routines. Psychological and organizational concerns added another layer of resistance.
Fears of employer surveillance, job loss, or being judged for personal health conditions reduced trust in
the tools. In some cases, misinformation and stigma, particularly around mental health, further inhibited
open participation.

These findings highlight the need for interventions that are flexible, context-sensitive, and
designed to minimize both logistical and psychological barriers. Table 15 summarizes the barriers and
challenges identified in each study that hindered the adoption and sustained use of e-health and mobile
applications among truck drivers.

TABLE 15 Mapping of included studies to RQ3 (Own elaboration)

Study No.  Study Key Insights

1 Wipfli et al. Low participation rate: Only 25.4% of drivers completed the full
(2019) intervention, limiting the potential impact.
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Study No.  Study

Key Insights

Physical environment constraints: Drivers had limited access to

grocery stores and space to store healthy food in their cabs.

Mobile and remote work structure: The dispersed nature of truck

driving made it difficult to deliver traditional health interventions
effectively.
Declining digital engagement: Most engagements occurred within

the first three weeks, indicating challenges in sustaining interest
over time.

2 Greenfield et al.
(2016)

Long, irregular shifts: Drivers reported limited sleep and extended

work hours, making sustained engagement difficult.

Physical and mental fatigue: High stress and exhaustion reduced

the likelihood of continued use of health technologies.

Mismatch with work demands: Drivers felt that traditional fitness
expectations were unrealistic given their long, demanding shifts.

Employer surveillance concerns: Participants were uncomfortable
with employers having access to stress and fatigue data.

Job security fears: Some drivers are worried that using health-
tracking tech could expose conditions that might threaten their
employment.

3 Heaton et al.
(2017)

Time constraints: Long driving hours left little opportunity for
drivers to engage with digital health tools.

Competing demands: Drivers prioritized essential tasks like
eating and sleeping over online health activities.

Low health engagement: Despite regular internet access, health-
related usage remained low, highlighting limited motivation or
perceived value.

4 Levi-Bliech et al.

(2019)

App usage dependence on login: The app required manual logins,
which may have discouraged consistent use, especially during
busy or rushed periods.

Voluntary behaviour needed: Drivers had to actively choose to
engage with the app pre-drive, making usage inconsistent across
individuals.

Lack of mandatory tracking: Some trips may not have been

recorded, particularly when drivers were pressed for time,
limiting data completeness.
Organizational limitations: The study was conducted within a
single company, which may have influenced behaviour due to

specific internal practices.

Reduced motivation due to real-time feedback: Receiving real-
time alerts during driving may have discouraged drivers from

reviewing their data pre-trip.
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Study No.  Study Key Insights
5 Crizzle et al. Difficulty finding parking: Limited parking options forced drivers
(2022) to sleep in unsafe areas, leading to potential legal or safety issues.

Technological barriers: Errors with ELDs required drivers to stop
and contact dispatch, adding frustration and workflow
interruptions.

Pressure to violate: Some drivers admitted to knowingly
exceeding legal limits when unable to find safe places to stop.

Reduced flexibility: The rigid structure of ELDs often conflicts
with natural sleep patterns and personal rhythms.

Impact on sleep: Drivers were forced to rest on schedule rather
than when their body required it, undermining sleep quality.

Financial pressure: Inflexible regulations created stress about
income loss if drivers couldn’t reach the next stop.

Inflexible timing structure: Once the ELD timer began, it
continued without accommodating real-world delays or needs.

6 Versteeg et al. Knowledge gap: Although drivers discussed health topics, their
(2018) understanding was often superficial and lacked depth.

Misinformation or poor-quality advice: Many posts promoted
unverified or harmful strategies, such as fad diets and quick fixes.

Low engagement with occupational safety: Discussions about
workplace hazards were minimal, suggesting low awareness or
perceived relevance.

Stigma and underreporting of mental health: Few posts addressed
mental health, possibly due to stigma and discomfort in discussing

such issues.

Lack of systemic understanding: Drivers often blamed themselves
for poor health outcomes, showing limited awareness of broader

structural or occupational influences.

4.3.1.4 Variation in Barriers Across User Groups and Contexts (RQ3.1)

Findings across the studies suggest that barriers to e-health adoption and engagement vary depending
on user characteristics and contextual factors.

Age, digital literacy, and work experience influenced how drivers interacted with digital tools,
with older or less tech-savvy individuals experiencing more difficulty in adapting to new systems.
Variations in work routines and driving schedules also shaped how drivers encountered time pressure,
regulatory constraints, and usability challenges. Differences in engagement patterns were observed, such
as early spikes in usage or a preference for passive versus active interaction, though these were not
always formally analyzed. In some cases, drivers' own perceptions of health responsibility masked
broader systemic influences, leading to the underrecognition of context-specific barriers.
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These findings emphasize the importance of designing adaptable, inclusive digital interventions

that account for variability across users and environments. Table 16 presents the differences in perceived

barriers and usage contexts across studies, highlighting where variation was observed or inferred.

TABLE 16 Mapping of Included Studies to RQ3.1 (Own elaboration)

Study No.

Study

Key Insights

1

Wipfli et al.
(2019)

Only a quarter of drivers completed the full intervention,
indicating that factors like individual motivation, access to
technology, or terminal-level support may have influenced
participation.

Differences in how and when drivers engaged (e.g., early peak in
training use) hint at variability in usage patterns that were not
formally analysed.

Greenfield et al.
(2016)

Contextual work constraints: Drivers emphasized that most health
technologies were designed for standard 9—5 workers, not those
with irregular shift patterns. This could limit the perceived

relevance and adoption of digital tools.

Heaton et al.
(2017)

The findings indicated that younger, more educated, and less
experienced drivers were more likely to use the internet regularly.
This suggests that digital engagement barriers may be greater for
older drivers or those with lower education levels, possibly due to
lower digital literacy or confidence. The lack of targeted support
for these groups may contribute to the unequal adoption of health-
related digital tools.

Levi-Bliech et al.

(2019)

User behaviour variation: Because app use required manual
logins, differences in individual motivation or routine likely

influenced engagement. The weakening of pre-driving review,
when real-time feedback was active, suggests that driver context
(e.g., preference for passive vs active input) may have shaped how
they interacted with the app.

(Note: These differences were not formally analysed in the study.)

Crizzle et al.
(2022)

Variation in drivers’ age: Older and less tech-savvy drivers
struggled more with ELD use, while others found the technology
easy and efficient.

Variation in driving schedules and routines: Influenced how

drivers experienced time pressure, parking challenges, and
regulatory constraints.

Versteeg et al.
(2018)

Drivers tend to attribute health issues to personal behaviour rather
than systematic factors (shows a lack of awareness about how
barriers might differ by job type, company policy, or work
environment).
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4.3.1.5 Role of Technology Advancements in Enhancing Engagement (RQ4)

Not all studies focused explicitly on the design of technology features, but several highlighted how
advancements in interface design, automation, and feedback mechanisms influenced user engagement.

Personalized goal tracking, real-time feedback, and gamification were among the most
promising strategies for sustaining motivation and interaction with technology. These features helped
users visualize their progress, receive timely prompts, and align the experience with their behavioural
goals. In contrast, studies that lacked such design elements showed limited evidence of engagement
enhancement, instead pointing to a need for greater attention to usability and accessibility.

Simplicity, intuitiveness, and compatibility with commonly used devices were recurring
preferences, particularly for mobile access. However, elements such as personalization, gamification,
and data security were underexplored across most studies, suggesting a gap in the current application of
persuasive and user-centred design strategies in occupational e-health tools.

Table 17 summarizes how each study addressed the role of technological features and system
design in supporting engagement with digital health interventions.

TABLE 17 Mapping of Included Studies to RQ4 (Own elaboration)

Study No.

Study

Key Insights

1

Wipfli et al.
(2019)

The SHIFT intervention used several technology-based features
to enhance engagement including real-time feedback tools,
personalized goal tracking, and gamified elements like squad
rankings and certification progress. Visual displays (e.g.,
tachometer-style gauges and semi-truck graphics) were designed
to be intuitive and appealing to drivers. These advancements
helped support user motivation and interaction with the digital
platform.

Greenfield et al.
(2016)

Participants emphasized the importance of simple and easy-to-use
technology, but the study did not explore specific advancements
like personalization, gamification, or data security.

Heaton et al.
(2017)

There was no discussion of features that could enhance long-term
health engagement through technology.

However, the study highlighted the potential of targeted mobile
health messaging to connect drivers with health services and
increase engagement if accessible through commonly used
devices like smartphones and laptops.

Levi-Bliech et al.

(2019)

Behavioural feedback mechanisms: This core technology feature

utilized both pre-driving summaries and real-time notifications to
influence driver behaviour. These feedback types aligned with
learning and attention theories, enhancing the app’s effectiveness.

The study did not
personalization, or data security features.

incorporate or assess gamification,

Crizzle et al.
(2022)

ELDs provided automated tracking and alerts, which helped
reduce stress and improve compliance.
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Study No.  Study Key Insights

The study did not explore advanced features like personalization,
gamification, or user interface design, but it highlighted the need
for better usability design of the technology.

6 Versteeg et al. The study did not examine technology design or advancements
(2018) directly. Technology use was limited to participation in online
forums, with no discussion of interface features, personalization,

gamification, or data security.

4.3.2  Mapping of Included Studies to Theoretical Frameworks

This section maps the synthesized findings from the included studies to the key theoretical frameworks
outlined in Chapter 2. Even though most studies did not explicitly use formal theoretical models, their
findings can be interpreted through the lens of several behavioural and technology acceptance
frameworks.

This mapping aims to highlight how truck drivers’ engagement patterns, motivational factors,
perceived barriers, and interaction with digital tools reflect core constructs within these frameworks.
Doing so enhances the explanatory value of the findings and supports theory-informed insights for future
intervention design.

Each theoretical framework contributes to the interpretation of findings across different research
questions, offering varied but complementary perspectives:

e UTAUT?2 is most closely aligned with RQ2 and RQ4, as it explains how user demographics
(e.g., age, education, experience), expectations (e.g., ease of use, usefulness), and enabling
conditions influence technology adoption and use. It also provides a structure to assess how
interface design and system features (e.g., habit formation, facilitating conditions) affect
sustained digital health engagement.

e MAVA supports analysis of RQ2 and RQ3, particularly in studies where organizational context
or employer-related concerns shaped technology acceptance. It adds an occupational lens to
traditional adoption models, emphasizing the influence of system-level trust, perceived
surveillance, and institutional support on user behaviour.

e SDT is applicable to RQ1, offering a framework to understand what drives long-term
motivation, compliance, and engagement. It also contributes to RQ4 by explaining how features
like autonomy, competence, and relatedness can be embedded into digital tools to encourage
intrinsic motivation.

e COM-B is one of the most cross-cutting frameworks, relevant to RQ1, RQ3, and RQ3.1. It
helps explain how users’ capability, opportunity, and motivation interact to influence
engagement and how contextual barriers (e.g., fatigue, time, access) impact behaviour across
different user groups and environments.

e HBM relates primarily to RQ3 and RQ3.1, where it helps interpret how drivers’ perceived
susceptibility to health risks, perceived benefits of using digital tools, and perceived barriers
(such as privacy concerns or job insecurity) influence their decision to engage or disengage.

e PSD is connected to RQ1 and RQ4, as it focuses on the design of system features (e.g.,
feedback, reminders, gamification, social influence) that shape user engagement. PSD bridges
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behaviour and design by explaining how digital tools can be built to persuade users to adopt,
sustain, and benefit from healthy behaviours.

Table 18 summarizes the alignment of findings with UTAUT2, MAVA, SDT, COM-B, HBM,
and the PSD model, based on the theoretical constructs most reflected in the study data.

TABLE 18 Mapping of included studies to theoretical frameworks (Own elaboration)

Study
No. Study

Relevant Framework and its Alignment with the Study

1

Wipfli et al.
(2019)

UTAUT?2: Several constructs are reflected: performance expectancy
(health benefits), effort expectancy (web-based access), social influence,
and facilitating conditions (equipment provision).

SDT: Motivational interviewing supported autonomy and competence by
allowing drivers to set personal goals and reflect on progress, while team-
based competition may have fostered relatedness.

COM-B: The intervention addressed all COM-B components: Capability
through training and self-monitoring tools, Opportunity via digital access
and incentives, and Motivation through coaching, feedback, and
competition.

PSD: The digital platform featured primary task support (goal tracking),
dialogue support (feedback), and social influence (team ranks), aligning
with persuasive design principles.

Greenfield et
al. (2016)

UTAUT?2: Findings reflect effort expectancy (drivers preferred simple,
easy-to-use technology) and performance expectancy (health
improvement as a motivating factor). Social influence was also evident, as
peer experiences influenced openness to wearables.

MAVA: Participants expressed concerns about employer monitoring and
job risk, reflecting organizational-level factors in technology acceptance,
such as trust, data use, and surveillance.

SDT: Drivers’ motivation to improve health was often tied to autonomy and
personal values (e.g., fear of health scares). However, some lacked
competence or confidence in technology.

COM-B: The findings highlight opportunity limitations (e.g., long shifts,
fatigue) and capability gaps (limited tech familiarity), which affected
motivation and behavioural follow-through.

HBM: Preventive motivation and fear of illness suggest perceived
susceptibility and severity, while surveillance concerns and tech
complexity point to perceived barriers.

Heaton et al.
(2017)

UTAUT?2: Usage patterns varied by age, experience, and education, which
links to habit and facilitating conditions. However, health-related internet
use was limited, suggesting low performance expectancy for wellness
tools.
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Stud,
N: Y Study Relevant Framework and its Alignment with the Study

COM-B: Opportunity limitations (time, competing demands) and low
motivation for using health tools were evident, despite general digital
access.

HBM: The limited health-related internet use suggests low perceived
susceptibility or benefit, indicating a weak health belief activation.

4 Levi-Bliech ~ UTAUT2: Effort expectancy is reflected in the need for manual logins,
etal. (2019)  which may have influenced usage. Performance expectancy is supported
by the observed reduction in risky driving behaviours. Facilitating
conditions were partly present, though variability in login behaviour
suggests inconsistent support.

SDT: The app’s pre-driving review feature encouraged autonomous
motivation, allowing drivers to reflect on their behaviour voluntarily.
Continued use and learning effects suggest growing competence over time.

COM-B: The intervention strengthened capability (through behavioural
feedback) and motivation (via performance improvement), but the
opportunity was limited by reliance on self-initiated use.

PSD: The app employed primary task support (behavioural summaries),
real-time feedback, and learning reinforcement, which align with
persuasive system principles.

5 Crizzle et al. UTAUT?2: Drivers expressed mixed perceptions of effort expectancy and
(2022) performance expectancy, wherein some found ELDs useful and easy,
while others struggled due to tech complexity. Facilitating conditions

varied by digital literacy and work context.

COM-B: The ELDs influenced opportunity by enforcing rest breaks and
limiting driving hours. Metivation was affected both positively (reduced
stress, improved routine) and negatively (frustration with inflexibility).
Capability varied based on drivers’ tech familiarity.

HBM: Drivers' behaviour changes reflected perceived benefits (improved
safety, compliance) but also highlighted perceived barriers, such as
parking challenges and loss of flexibility.

SDT: Autonomy was limited due to the rigid structure imposed by ELDs,
leading to some resistance. However, those who adapted felt more in control
and capable, touching on competence and autonomy depending on user
experience.

6 Versteeg et COM-B: Drivers demonstrated motivation to improve health but often
al. (2018) lacked capability (knowledge gaps) and opportunity (work-related
constraints), which limited follow-through on health behaviours.

SDT: Posts reflected intrinsic motivation rooted in autonomy (self-driven
desire to improve) and a need for competence, though lack of professional
guidance often left drivers uncertain about their choices.
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Stud,
N: Y Study Relevant Framework and its Alignment with the Study

HBM: Discussions suggested awareness of health risks (perceived
susceptibility), but also reflected barriers such as misinformation, lack of
system-level support, and stigma around mental health.

4.3.3  Cross-Study Summary of Determinants Influencing Compliance, Retention, and Engagement

To synthesize findings across the included studies, this section identifies and consolidates key
determinants that influenced user compliance, retention, and engagement with e-health and mobile
applications in the road freight sector. These determinants were drawn from the thematic mapping
conducted in Section 4.3.1, covering insights related to engagement mechanisms (RQI1), user
demographics and preferences (RQ2), barriers and contextual variation (RQ3 and RQ3.1), and the role
of technological features (RQ4).

Based on the synthesis of findings across the six included studies, fifteen key determinants were
identified that influenced truck drivers’ compliance, retention, and long-term engagement with e-health
and mobile applications. These determinants emerged through the mapping of study results to the
research questions and reflect both individual- and system-level factors that shape user behaviour. The
list below provides a brief description of each determinant, along with references to the specific studies
(and related research questions) in which supporting evidence was found.

1. Self-monitoring and Behaviour Tracking — RQ1, RQ4

This determinant refers to the use of digital tools that allow users to log, monitor, or receive
feedback on specific health or behavioural data such as weight, sleep, or driving habits. In Wipfli et al.
(2019), participants tracked body weight and health behaviours through a logging interface. Levi-Bliech
et al. (2019) allowed drivers to review driving behaviour before trips using app-based data logs.
Similarly, Crizzle et al. (2022) examined the role of ELDs in capturing fatigue-related driving data.

2. Social Motivation and Incentives — RQ1, RQ4

This determinant refers to the use of group-based or reward-driven mechanisms such as
rankings, competition, or recognition to enhance motivation. Wipfli et al. (2019) used squad-based
competition and certification rewards to sustain engagement. Versteeg et al. (2018) highlighted informal
social motivation, as drivers shared weight loss updates and fitness strategies through peer forums.

3. Health Coaching and Motivational Support — RQ1, RQ3

This determinant refers to the inclusion of guided behavioural support, such as coaching
sessions or motivational interviewing, to strengthen user commitment. Wipfli et al. (2019) incorporated
motivational interviewing to help drivers set and sustain goals. Versteeg et al. (2018) emphasized a lack
of professional support, noting that drivers often relied on peer advice in the absence of structured
guidance.

4. Work Schedule and Fatigue — RQ1, RQ3

This determinant refers to the occupational barriers caused by long hours, irregular shifts, and
limited rest, which reduce time and energy for digital engagement. Greenfield et al. (2016) described
how fatigue and time constraints hindered the use of health tools. Crizzle et al. (2022) and Versteeg et
al. (2018) similarly noted that job demands disrupted consistent participation in health activities.
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5. Personalization and Goal Customization — RQ1, RQ2, RQ4

This determinant refers to users' ability to set their own health goals or receive tailored content
aligned with their needs or preferences. In Wipfli et al. (2019), participants selected which behaviours
to track and which goals to pursue. Greenfield et al. (2016) reported that drivers wanted dietary guidance
tailored to their specific lifestyles and routines. Levi-Bliech et al. (2019) allowed drivers to engage with
app feedback voluntarily before driving.

6. Feedback and Reminders — RQ1, RQ3, RQ4

This determinant refers to the use of prompts or automated messages that encourage users to
stay on track with behaviours or goals. Wipfli et al. (2019) provided digital feedback through progress
gauges. Levi-Bliech et al. (2019) used pre- and post-trip summaries to reinforce behaviour. Crizzle et
al. (2022) highlighted how ELDs sent real-time reminders about driving time limits. Versteeg et al.
(2018) demonstrated that drivers also used forums to exchange informal health prompts.

7. Gamification/Progress Visualization — RQ1, RQ4

This determinant refers to the use of visual or competitive features that reinforce engagement,
such as progress charts, badges, or rankings. Wipfli et al. (2019) incorporated squad rankings and visual
trackers tied to certification progress. Levi-Bliech et al. (2019) used visual behaviour charts and app-
based progress metrics to motivate safer driving behaviour.

8. Real-Time Feedback and Responsiveness — RQ1, RQ4

This determinant refers to the system’s ability to adapt or respond immediately to user actions
or conditions during real-time use. Wipfli et al. (2019) offered real-time progress gauges to monitor
certification status and engagement. Levi-Bliech et al. (2019) provided real-time feedback during
driving to flag risky behaviour. Crizzle et al. (2022) showed that ELDs automatically alerted drivers
when they approached rest limits.

9. Engagement Pattern over Time — RQ1, RQ4

This determinant refers to how user engagement changes across the course of an intervention,
often peaking early and declining later. Wipfli et al. (2019) found that training engagement was highest
during the first three weeks. Levi-Bliech et al. (2019) noted reduced use of voluntary app features over
time, despite initial high interaction rates.

10. Technological Simplicity and Usability — RQ2, RQ3, RQ4

This determinant refers to how easy or intuitive a system is to use, especially for users with low
digital literacy. Greenfield et al. (2016) reported that overly complex systems discouraged usage. In
Levi-Bliech et al. (2019), requiring manual logins created friction in engagement. Crizzle et al. (2022)
noted that older drivers found ELDs difficult to navigate. Versteeg et al. (2018) revealed a preference
for simple and practical interventions.

11. Technology Access and Infrastructure — RQ2, RQ3

This determinant refers to whether users had the hardware, software, and connectivity needed
to access e-health tools. Wipfli et al. (2019) provided Wi-Fi-enabled laptops to drivers. Heaton et al.
(2017) documented high internet access but noted that not all drivers used it for health purposes. Levi-
Bliech et al. (2019) raised concerns about inconsistent app access. Versteeg et al. (2018) revealed a
preference for accessible health apps.
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12. Relevance to Driver Context — RQ2, RQ3

This determinant refers to how well the intervention fits the mobile, shift-based, and physically
constrained environment of truck drivers. Wipfli et al. (2019) offered cab-based exercises and flexible
formats. Greenfield et al. (2016) pointed out that most health technologies are designed for 9-5 workers
and not for those with atypical schedules. Crizzle et al. (2022) and Versteeg et al. (2018) highlighted the
need for tools that align with on-the-road lifestyles.

13. Digital Literacy and Demographics — RQ2, RQ3

This determinant refers to how factors such as age, education, and experience influence comfort
with digital tools. Heaton et al. (2017) found that younger, college-educated drivers used the internet
more frequently. Greenfield et al. (2016) and Crizzle et al. (2022) showed that older drivers or those less
confident with technology faced greater barriers.

14. Perceived Usefulness or Value — RQ2, RQ4

This determinant refers to whether users believe that the digital tool helps them achieve health
or safety outcomes. Wipfli et al. (2019) linked usage with actual weight loss and behaviour change.
Heaton et al. (2017) reported low perceived value for health-related internet use. Levi-Bliech et al.
(2019) showed that voluntary app use prior to driving was associated with safer behaviour, suggesting
drivers recognized the tool’s benefit. Crizzle et al. (2022) highlighted mixed perceptions of ELD value,
in which some drivers appreciated the structure, while others saw it as restrictive. Versteeg et al. (2018)
demonstrated that peer-driven forums were valued for their practicality and relevance in addressing
health concerns.

15. Privacy and Employment Concerns — RQ3

This determinant refers to fears about how data might be used by employers or whether tool use
might affect job security. Greenfield et al. (2016) reported that drivers feared being monitored or
penalized. Crizzle et al. (2022) noted that some drivers resisted ELDs because of perceived surveillance
and its implications for their work flexibility.

Table 19 presents a cross-study summary of these determinants that influenced compliance,
retention, and long-term engagement with e-health and mobile applications among truck drivers,
alongside a brief description and indicates which studies reported evidence related to each factor. These
categories group similar patterns across studies, such as behaviour tracking, motivational supports,
usability, and occupational barriers. The table shows which factors were identified in each study, either
as present (v') or conditionally influential (*), depending on the context (i.e., indirect implications such

as when a factor was not the main focus of the study but emerged through secondary observations,
participant feedback, or inferred from the study design, setting, or reported limitations).

This cross-study summary provides a broader view of the conditions that shaped drivers’
interaction with digital health technologies and serves as a foundation for the thematic analysis presented
in this chapter. This is also used in building up the integrated framework where the determinants are
linked to theoretical frameworks and their constructs, which are presented in the next section of this
chapter.
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TABLE 19 Cross-study summary of determinants on compliance, retention, and long-term engagement of truck drivers to e-health and mobile
applications (Own elaboration)

Determinants Description Wipflietal.  Greenfield  Heaton et Levi-Bliech  Crizzle et al.  Versteeg et
(2019) etal (2016) al. (2017) etal. (2019) (2022) al. (2018)
Self-monitoring & Use of tools to log, monitor, or receive feedback on v v v
Behaviour Tracking behaviours (e.g., weight, sleep, driving)
Social Motivation & Group-based competition, rankings, or rewards v v
Incentives (e.g., certification, gift cards)
Health Coaching & Use of goal-setting, interviews, or guided (external) v v
Motivational Support support for behaviour change
Work schedule & Long shifts, irregular hours, and limited sleep affect % v v
Fatigue the ability to comply or engage
Personalization & Goal The ability for users to set personal goals or receive v v
Customization tailored content based on preferences or behaviour.
. Prompts, progress updates, or cues that help users
Feedback & Reminders stay or; tr:ckgwith ta];ks or health goals. b v v v v
Gamification / Progress Use of visual tools (e.g., rankings, badges, graphs) v v
Visualization to reinforce progress and motivate engagement.
Real-Time Feedback & Immediate system responses or prompts based on
Responsiveness user input or behaviour during real-time use. v v v
P p g
Engagement Pattern Whether engagement is sustained, declines quickly, " s
over Time or varies by timing/context
Technological Perception that the tool is easy or hard to use; the v v % %
Simplicity & Usability effort required to learn it
Technology Access & Access to devices and health apps, Wi-Fi, app v " %
Infrastructure logins, or on-road digital tools
Relevance to Driver Whether the tool fits trucker routines, cab v v
Context environments, or mobile life
Digital Literacy & Influence of age, education, or experience on ability
Demographics or willingness to adopt tech v
Perceived Usefulness or Drivers’ belief that the tool helps them (or doesn’t)
Value manage health or safety v v v v
Privacy & Employment Fears about employer surveillance, data misuse, or v v

Concerns

job risks

Legend: V' = present

* =

conditionally influential
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Among the most consistently reported challenges was work schedule and fatigue, cited in four
of the six studies. Drivers described long shifts, limited rest, and irregular schedules as key barriers to
sustained digital engagement. Another widely supported determinant was self-monitoring and
behaviour tracking, with three studies showing that tools allowing users to log or monitor health data
promoted autonomy and motivation, especially when combined with progress feedback. The
determinant perceived usefulness or value was found in five studies, making it one of the most
consistently reported facilitators. Drivers were more likely to adopt and continue using digital tools
when they perceived a clear benefit to their health, safety, or work routines.

Several technology design-related determinants were also commonly observed. Real-time
feedback and responsiveness, featured in three studies, played a key role in maintaining engagement by
offering immediate prompts or adaptive responses based on driver behaviour. Other features such as
personalization and goal customization, feedback and reminders, and gamification or progress
visualization were highlighted in multiple studies as mechanisms that supported user motivation, aligned
with behaviour change principles, and enhanced the relevance of the intervention. Additionally,
technological simplicity and usability was reported in four studies, where users emphasized the
importance of intuitive, easy-to-navigate systems. For drivers with limited time or digital familiarity,
excessive complexity was noted as a barrier, while well-designed interfaces helped lower the threshold
for engagement, which means when digital tools were easy to understand, navigate, and use, they
reduced the effort, time or technical skill required for a user (i.e., truck drivers) to get started and
continue using them..

Some determinants showed more conditional influence, depending on user characteristics or
implementation context. Digital literacy and demographics shaped engagement across age and
education levels, with older drivers or those less familiar with technology reporting more challenges.
Engagement patterns over time were also important; two studies observed high early engagement that
declined without reinforcement. Technology access and usability varied, with some drivers facing
difficulties due to device limitations or complex interfaces, while others found tools straightforward and
accessible.

Less frequently reported but conceptually important were determinants such as social
motivation and incentives, health coaching and motivational support, and privacy or employment
concerns. These factors were mentioned in only a few studies but may significantly influence user trust
and long-term engagement. Similarly, the relevance of interventions to the driver context (i.e., alignment
with mobile routines, cab environments, and non-standard work hours) was present in four studies and
remains critical for real-world adoption.

Overall, the updated table illustrates that while some determinants, such as perceived usefulness,
behavioral tracking, and occupational barriers, are well established in the literature, others, particularly
those related to technology design and personalization, remain underexplored. This highlights the need
for future interventions to adopt a user-centered, context-aware, and behaviourally informed
approach, ensuring that digital health tools are not only functional but meaningfully integrated into the
lives of truck drivers. Addressing these determinants holistically is essential for creating sustainable,
equitable, and effective occupational health interventions.
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4.3.4 Integrative Framework Linking Theory and Empirical Determinants Influencing Truck Drivers’
Behaviour

This section synthesises constructs from six theoretical frameworks (i.e., UTAUT2, MAVA, SDT,
COM-B, HBM, and PSD) into four functional domains that collectively inform user behaviour change.
These domains include: (1) individual beliefs and perceptions, (2) motivational and psychological
drivers, (3) contextual enablers and barriers, and (4) design features that promote engagement. They
represent key conceptual categories influencing behavioural compliance, retention, and engagement:

1. Individual Beliefs and Perceptions

This domain encompasses constructs that shape a user’s cognitive and affective attitudes toward
digital health interventions. These factors collectively address why a user would consider adopting
or rejecting a health technology based on internal judgments and perceived needs.

Key constructs: UTAUT2/MAVA - Performance and effort expectancy, UTAUT2 — Price value;
MAVA — Safety and service of technology, travel behaviour, socio-demographic, personality traits;
HBM/MAVA — Perceived susceptibility/risks, perceived benefits; HBM — Perceived barriers,
perceived severity, self-efficacy

2. Motivational and Psychological Drivers

This domain captures the psychological mechanisms that sustain engagement over time, beyond
initial adoption. These constructs explain what drives sustained behavioural action and user
commitment, particularly in demanding work environments such as long-haul trucking.

Key constructs: SDT - Autonomy, competence, and relatedness; COM-B- automatic/reflective
motivation;, UTAUT2/MAVA - Hedonic motivation; UTAUT?2 - Habit

3. Contextual Enablers and Barriers

This domain reflects external and environmental factors that enable or constrain technology use in
real-world conditions. It answers the question: Under what circumstances can engagement occur,
and what structural conditions hinder or support it?

Key constructs: UTAUT2/MAVA - Facilitating conditions, social influence;, COM-B —
Physical/psychological capability, physical/social opportunity; MAVA — Exposure to technology,
HBM — Cues to action

4. Design Features That Promote Engagement

This domain relates to system-level features and persuasive mechanisms built into the technology
to encourage usage and interaction. This domain answers sow system design can nudge or sustain
behaviour change through motivational triggers.

Key constructs: PSD- Dialogue support, primary task support, social support, system credibility
support

The framework, as shown in Figure 16, serves two purposes:

(1) It offers a unified perspective for understanding the behavioural processes underlying user
engagement with digital health tools; and

(2) It overlays these theoretical constructs with empirically derived determinants identified through
this study’s systematic review, linking theory with real-world evidence from occupational health
and transportation contexts.
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It highlights the interplay between user intention, system usability, environmental context, and
persuasive design elements in influencing compliance, retention, and long-term engagement with e-
health interventions by categorising constructs based on their conceptual function rather than by
framework origin.

All theoretical constructs from the six frameworks are represented in the figure; however, only
those that were supported by findings from the included studies are paired with specific determinants.
Constructs such as travel behaviour, perceived severity, and system credibility support are included in
the conceptual structure but are not accompanied by determinants, as no relevant evidence for these was
found in the six studies reviewed.

This integrative framework supports the study's analytical approach by demonstrating how
behavioural, motivational, and technological factors converge to shape digital health adoption and
continued use among truck drivers. It also offers a conceptual foundation for interpreting the
determinants identified in the systematic review and informing the future design of user-centred mobile
health solutions within the MILESTONE project.
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5 DISCUSSION

5.1 Overview of the Findings

5.1.1 Insights from Study Screening and Exclusion Patterns

The exclusion patterns observed in this review offer critical insights into current limitations in the
literature on digital health interventions for truck drivers. A substantial proportion of exclusions fell
under categories E1, E2, and E3, which largely reflect studies that addressed health, technology, or
transportation independently, but not in an integrated manner. This aligns with the findings of Hoque et
al. (2020), who noted that research on mHealth in developing contexts often lacks occupational
specificity, particularly in mobile or logistically complex workforces such as commercial driving.
Similarly, Ng et al. (2015) found that many workplace health promotion programs in transport settings
lacked a digital component, reinforcing the limited convergence of health technologies and transport
occupational contexts.

The high exclusion number under E3 and related combinations further emphasizes the scarcity
of digital health-focused interventions designed specifically for truck drivers. Although various non-
digital workplace programs have been piloted (Olson et al., 2016; Virgara et al., 2024), the transport
sector continues to lag behind others, such as manufacturing or healthcare, in adopting digital health
innovations (Callefi et al., 2022; Duganova et al., 2022). This lag may be explained by structural and
logistical challenges specific to the transport industry, including mobile work environments, inconsistent
schedules, and limited access to digital infrastructure (Rathore et al., 2022).

Smaller, yet still important, exclusions under E4 and E5 involved studies that met population
and intervention-type criteria but failed to focus on behavioural or implementation outcomes central to
this review. For instance, several studies included health-tracking tools without evaluating user
compliance, retention, or long-term engagement. Valentine et al. (2025) noted a similar limitation in
their meta-analysis, where studies frequently reported app efficacy but omitted sustained use metrics,
which are critical for real-world adoption. These exclusions highlight an ongoing tendency in the
literature to evaluate health technologies in terms of clinical outcomes while overlooking user behaviour
and engagement in applied occupational settings.

Taken together, these exclusion trends point to a scarcity of targeted, high-quality evidence and
highlight the need for more multidisciplinary and application-focused research. Addressing these gaps,
particularly the integration of digital health tools with the real-world constraints and behavioural patterns
of truck drivers will be essential for advancing both theory and practice in this field. As stated by
Wolkow et al. (2020) and Olson et al. (2016), interventions that do not align with occupational contexts
risk becoming technologically sound but practically irrelevant.

5.1.2  Reflections on Included Study Characteristics and Design

The studies included in this review varied considerably in their methodological approaches, participant
populations, and intervention designs, which in turn influenced both the depth and applicability of their
findings. Most of the reviewed research was conducted in North America and Western Europe, with a
strong focus on long-haul or freight truck drivers. This regional concentration reflects trends identified
by Indra et al. (2024) and Hoque et al. (2020), who noted a research bias toward high-income countries
in digital health, despite the global nature of transport and logistics workforces. Broader geographic and
occupational diversity is therefore needed in future research to improve relevance and generalizability.
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Quantitative studies, such as those by Wipfli et al. (2019), Levi-Bliech et al. (2019), and Heaton
et al. (2017), provided structured data on behavioural outcomes and usage metrics but often lacked
contextual depth. In contrast, qualitative studies like Greenfield et al. (2016) and Versteeg et al. (2018)
captured detailed narratives about user perceptions, intervention preferences, and workplace challenges,
although their findings were limited by small and often non-representative samples. This aligns with
observations by Valentine et al. (2025), who argued that both qualitative and quantitative limitations
contribute to underdeveloped design practices in persuasive digital health tools.

Relatively few studies employed mixed-methods designs, and even fewer grounded their
interventions in established theoretical frameworks such as COM-B, UTAUT?2, or SDT. This lack of
theoretical grounding limits the interpretability of outcomes and weakens the capacity to generalize
behavioural mechanisms. Similar critiques were raised by Olson et al. (2016) and Virgara et al. (2024),
who emphasized the need for more theory-based, participatory approaches in health interventions
targeting mobile populations.

Only one intervention (Wipfli et al., 2019) included a multi-component digital health program
(i.e., the SHIFT program) specifically designed to the truck driver population. This illustrates a persistent
gap in purpose-built solutions that account for the mobility, occupational constraints, and lifestyle
challenges of drivers. The majority of studies did not track user engagement beyond the pilot phase,
making it difficult to assess continuance intention, long-term engagement, or retention, which is an issue
previously noted in meta-analyses by Valentine et al. (2025) and de Winter et al. (2024). Similar
limitations have been observed in other occupational health domains, where funding, study duration,
and workforce turnover often limit the feasibility of long-term tracking (Olson et al., 2016; Virgara et
al., 2024). Moreover, given the logistical challenges associated with mobile populations, particularly in
the transport sector, short-term evaluations may serve as a practical starting point for iterative
development and feasibility testing.

Additionally, digital literacy and access to infrastructure were often mentioned as influencing
factors but were not directly measured in most studies. Although this represents a methodological gap,
it also reflects the early stage of digital health integration within the trucking industry. Callefi et al.
(2022) similarly noted that infrastructure readiness varies widely across regions and organizations,
complicating standardized measurement efforts. However, the repeated mention of these variables, even
if unreliable, highlights their perceived importance and suggests promising directions for more targeted
measurement in future research.

Overall, the heterogeneity in study designs, the limited use of behavioural theory, and the
scarcity of longitudinal data point to important directions for future research. A shift toward more
integrated, user-centred, and longitudinal designs could enhance both the theoretical accuracy and
practical relevance of digital health interventions for transport-sector populations.

5.2 Discussion of Synthesized Results

This section discusses the key findings of the synthesized results, particularly those from Sections 4.3.3
and 4.3.4, by comparing them with existing literature and relevant frameworks. The analysis focuses on
interpreting the behavioural, technological, and occupational determinants that influence the
engagement of truck drivers with digital health interventions, as well as the gaps between theoretical
assumptions and practical application.

5.2.1 Determinants of Compliance, Retention, and Engagement in Context

The most frequently reported facilitators of engagement, namely self-monitoring, feedback, and
personalization are consistent with behaviour change strategies found effective in other mobile health
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studies. For instance, Valentine et al. (2025) identified self-monitoring and real-time feedback as core
persuasive design elements that significantly contributed to short-term engagement in digital health
applications, although their long-term effectiveness was limited due to the absence of sustained
motivational reinforcements. These findings are echoed in the present synthesis, in which initial
compliance frequently declined over time due to factors such as occupational fatigue, shifting schedules,
and competing demands.

Pritchard et al. (2022) further observed that while behaviour change strategies (e.g., coaching,
self-monitoring) yielded moderate to large effect sizes in weight loss interventions among truck drivers,
dropout rates remained high. A likely explanation is that most interventions did not fully accommodate
the mobile nature of the drivers’ work, limited downtime, or job-related stressors, reflecting similar
contextual barriers identified in this study. This trend was also evident in the SHIFT study by Olson et
al. (2016), where a multi-component program led to significant reductions in body mass index but
experienced attrition rates exceeding 40%. Although the intervention was theoretically sound, its
implementation faced real-world friction when it failed to align with drivers’ working conditions. Both
studies reinforce the importance of motivation and environmental fit, indicating that without adapting
to drivers’ routines, such as extended time on the road and irregular schedules, even well-designed
programs struggle to maintain engagement beyond the initial phase.

The synthesized findings in this thesis also highlight contextual constraints such as driver
fatigue, time scarcity, and limited digital literacy, which further disrupted ongoing engagement. These
findings align with those of Ng et al. (2015), who reported that even well-designed health interventions
failed to achieve lasting behavioural change among truck drivers unless occupational stressors and
environmental conditions were directly addressed.

Additionally, autonomy, competence, and relatedness, the core constructs of SDT, were found
to underpin drivers’ motivational engagement. Versteeg et al. (2018) and Crizzle et al. (2022)
demonstrated that users were more likely to continue using digital health applications when they felt in
control of their health decisions and capable of managing the technology. This supports the critique by
Valentine et al. (2025) that persuasive design features alone are insufficient, and that digital tools must
also fulfil users’ psychological needs to sustain long-term retention.

5.2.2  Occupational Constraints as Engagement Barriers

As identified in Section 4.3.3, occupational and environmental barriers, such as fatigue, limited digital
literacy, and time constraints, serve as significant inhibitors of sustained engagement. These constraints
are reinforced by the findings of de Winter et al. (2024), who reported that Dutch truck drivers face
considerable health-related challenges linked to their work environment, particularly chronic fatigue and
restricted access to healthy food or exercise facilities. Similarly, Garbarino et al. (2018) demonstrated a
strong association between poor sleep hygiene, mental health issues, and disengagement from health-
related behaviour change. These findings correspond to behavioural barriers outlined in the COM-B
model, particularly reduced physical and psychological capability.

Wolkow et al. (2020) provided further insight through a naturalistic trial involving heart-rate-
based drowsiness monitoring devices. Although the wearable technology led to a measurable reduction
in harsh braking events, its sensitivity in predicting real-time fatigue was limited. Notably, behavioural
adjustments among drivers appeared to result more from the presence of the monitoring device than
from the alerts themselves. This highlights the influence of perceived oversight and the psychosocial
environment in shaping health-related behaviours among truck drivers.
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5.2.3  User Readiness, Technology Simplicity and Usability

Technological simplicity emerged as a cross-cutting determinant of engagement, particularly among
older or less digitally literate drivers. These users were frequently excluded from more complex tools,
reflecting patterns observed in developing-country mHealth deployments, where demographic factors
limited adoption even when tools were technically accessible. Simplicity and perceived ease of use
appear to be prerequisites for successful adoption, especially for users with limited digital skills.

Callefi et al. (2022) offered a broader systems-level lens, describing 32 technology-enabled
capabilities that have the potential to transform freight transportation. However, they emphasized that
actual implementation is constrained by varying levels of user readiness and contextual feasibility. Many
of the high-readiness technologies, such as real-time health or vehicle monitoring, were not employed
in the behavioural studies reviewed. This gap between technological availability and behavioural
adoption suggests that tools must be better aligned with drivers’ competencies, motivational states, and
the availability of organizational support. These findings support the synthesized results, which
identified system usability and trust as critical engagement levers.

This aligns with findings that tools requiring frequent interaction or multitasking were generally
less successful, even when they offered valuable health insights. For digital health interventions to be
effective in trucking environments, usability must be adapted to both the cognitive load and ergonomic
constraints faced by drivers.

Additionally, interventions that allowed flexible use, brief interactions, or integration into
existing work systems, such as electronic logging devices (ELDs), achieved higher compliance rates.
This reflects the conclusions of Hoque et al. (2020), which emphasized that mHealth success in low-
resource or high-demand contexts depends on simplicity, offline functionality, and minimal user input.

5.2.4  Social Identity and Autonomy in Health Interventions

A critical insight from Virgara et al. (2024) concerns the framing of health interventions. Programs that
emphasize health deficits, such as weight or fatigue, can inadvertently stigmatize drivers and undermine
their motivation to engage. The synthesized findings of this review, particularly those relating to
autonomy, competence, and relatedness, align closely with this perspective. When drivers perceive
themselves as being in control of their health and capable of using the intervention effectively, they are
more likely to participate. In contrast, interventions perceived as employer-enforced or punitive, such
as those involving surveillance features or mandatory check-ins, may adopt resistance and distrust.

These observations further support the relevance of SDT within the integrative framework. By
focusing on intrinsic motivational drivers, rather than relying on external control mechanisms, digital
health interventions can more effectively encourage sustained behavioural engagement.

5.2.5 Organizational and Policy-Level Influence

Beyond individual determinants, the synthesized findings highlight the critical role of organizational
culture and regulatory frameworks in shaping the success of digital health interventions. Rathore et al.
(2022) identified several barriers to the adoption of digital innovations in freight companies, including
fear of surveillance, lack of managerial support, and ambiguous data governance structures. These
organizational challenges help explain why even well-designed health applications often face
implementation difficulties. When digital interventions are perceived as tools for employer monitoring
rather than as resources for personal benefit, drivers may disengage. This supports the theoretical
implication that interventions perceived as intrusive or authoritarian can weaken relatedness and trust,
thereby reducing retention.
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Similarly, Callefi et al. (2022) emphasized that the deployment of technology-enabled
capabilities is often constrained not by the technologies themselves, but by institutional inertia, unclear
policies, and fragmented decision-making within the freight sector. The synthesis of theoretical models
in this study offers a useful lens through which to interpret these systemic barriers, suggesting that
effective digital health strategies must extend beyond user-centred design to include coordinated efforts
across multiple stakeholders.

5.2.6  Theoretical Coherence of the Integrated Framework

The integrated framework presented in Section 4.3.4 demonstrates that combining theoretical models
allows for a nuanced interpretation of behavioural determinants. For example, the self-monitoring
determinant aligns with PSD’s element of “primary task support” and simultaneously reflects cues to
action from UTAUT?2, automatic and reflective motivation from COM-B, and competence from SDT.
Similarly, gamification and social incentives address hedonic motivation in UTAUT2 and the need for
relatedness in SDT, respectively, reinforcing engagement through enjoyment and social connection.

However, several constructs included in the theoretical models, such as system credibility
support, travel behaviour, and perceived severity, were not supported by evidence in the studies
reviewed. This observation highlights a gap between theoretical frameworks and practical applications.
It suggests that future research and intervention design should empirically assess the relevance of less
frequently supported constructs before incorporating them into design guidelines.

5.2.7  Summary

These findings emphasize that sustained engagement with digital health tools among truck drivers
depends not only on the presence of persuasive design features but also on the alignment between
intervention design and occupational realities. The integration of behavioural theories helped to identify
key determinants; however, practical implementation must also consider broader systemic,
technological, and psychosocial constraints. Future research should explore co-designed interventions
that balance personalization, simplicity, and autonomy, while also addressing the organizational and
infrastructural barriers commonly present in the freight transport sector.

5.3 Certainty and Strength of Evidence

The overall certainty of the evidence synthesized in this review is moderate to high. Five of the six
included studies were rated as high quality, and one as moderate, based on structured appraisal using
the CASP and MMAT tools (see Appendix V). These studies provided robust and credible insights,
despite variations in methodology and outcome focus. However, several methodological limitations
inherent to digital health research require a nuanced interpretation of the evidence.

Firstly, digital health interventions often evolve rapidly, making traditional evaluation methods
like randomized controlled trials (RCTs) less feasible (Butt et al., 2024; Fernainy et al., 2024; Lopez-
Alcalde et al., 2024). This misalignment can lead to reliance on observational studies or self-reported
outcomes, which may introduce biases and affect the strength of evidence (Castillo et al., 2012; Deaton
& Cartwright, 2018; Durmaz et al., 2020).

A common limitation across the studies was the lack of long-term follow-up to assess the
sustainability of intervention effects. Without extended observation periods, it is challenging to
determine the enduring impact of digital health interventions on behaviour change and health outcomes
(Mumtaz et al., 2023; Yardley et al., 2016).
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In addition, the included studies varied widely in terms of intervention types (e.g., wearable
devices, mobile apps, online forums) and outcome measures. Such heterogeneity complicates direct
comparisons and synthesis of findings, potentially limiting the generalizability of conclusions (Linden
& Honekopp, 2021; Parr et al., 2019). Moreover, many studies relied on self-reported measures for
outcomes like compliance and engagement. As already mentioned, self-reporting can introduce recall
bias and social desirability bias, affecting the reliability of the data collected (Althubaiti, 2016; Durmaz
et al., 2020; Kechagias et al., 2024).

Despite this variability, the recurrence of key behavioural determinants across different study
types, contexts, and platforms reinforces the reliability of the findings. Themes such as the importance
of trust, ease of use, user autonomy, and alignment with drivers’ work context emerged consistently.
Therefore, even if generalizability is limited, the core conclusions about engagement drivers in digital
health adoption among truck drivers are considered to be supported by moderately strong and
trustworthy evidence as assessed by widely known and used critical appraisal tools (Hong et al., 2019;
Long et al., 2020).

5.4 Limitations and Potential Biases

Although this review followed the PRISMA 2020 framework to ensure transparency and objectivity,
several limitations must be acknowledged that may affect the comprehensiveness and objectivity of the
findings.

First and most significantly, the entire screening and review process was conducted by a single
researcher. This introduces a potential risk of selection bias and subjective interpretation, particularly
during full-text screening, data extraction, and quality appraisal. In standard systematic reviews, having
multiple reviewers helps reduce individual bias and increases the reliability of study inclusion decisions.
Without a second reviewer to independently cross-check, it is possible that relevant studies were
unintentionally excluded or that judgments on study eligibility or thematic relevance were mistakably
influenced by the researcher’s perspective. Given the scope and time constraints of a master’s-level
thesis project, single-researcher screening is not uncommon and is considered acceptable when
transparency and consistency in conducting the methodology are maintained (Waffenschmidt et al.,
2019).

Second, the choice of databases and scope of the search strategy were constrained by both time
and available resources. While major databases were used, the inclusion of additional databases such as
Google Scholar or other discipline-specific repositories may have retrieved further relevant literature.
In addition, this review did not include extensive manual reference list checks or grey literature searches,
which may have excluded studies that are not accessible through the included academic databases.
Furthermore, the rigid adherence to the PRISMA 2020 framework, while promoting systematic
transparency, also limited the flexibility of the review process. Specifically, PRISMA discourages
techniques such as literature “snowballing” or citation chasing, which could have otherwise led to the
identification of additional relevant studies not captured by the initial search strategy. These limitations
potentially reduce the breadth of the review, but the structured and replicable process it followed (i.e.,
PRISMA 2020 protocol) helps ensure the quality and reliability of the data that were included (Page,
McKenzie, et al., 2021; Page, Moher, et al., 2021).

It is also important to note that while these relevant studies were not formally included in the
review due to protocol constraints, several were still referenced in the discussion to provide additional
depth, contextual relevance, and theoretical grounding.
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Third, the timeframe and personnel limitations of the project inherently restricted the depth and
breadth of the search. With more time and a larger research team, the study could have incorporated
more comprehensive search terms, a broader set of databases, and additional validation measures, such
as inter-rater reliability testing and/or expert consultations. Nonetheless, the focused scope allowed for
a manageable review within the academic timeframe and ensured the feasibility of a detailed, theory-
based synthesis.

Another important limitation concerns the exclusion of two studies at the full-text review stage
that had initially passed both title and abstract screening. Although these studies were ultimately
excluded due to a lack of relevance to the review’s core behavioural or implementation outcomes, their
progression through the earlier screening stages features two key challenges:

(1) It highlights the potential for subjective interpretation in a single-reviewer design, where the
researcher’s judgment may inadvertently influence inclusion decisions.

(2) It reflects a broader limitation in how studies are indexed and abstracted. Titles and abstracts
reviewed may have provided insufficient clarity on behavioural outcomes or user engagement,
which led to borderline or misclassified entries.

This ambiguity may have likely contributed to the higher number of exclusions during title and
abstract screening. These issues point to the need for dual-reviewer validation in future studies and
clearer reporting standards in digital health research abstracts.

Finally, the inclusion criteria focused exclusively on English-language, peer-reviewed articles,
which may have introduced language bias and excluded relevant findings published in other languages
or in non-peer-reviewed sources such as reports, dissertations, or preprints. This approach is commonly
adopted in systematic reviews due to practical considerations, and while it may introduce some bias, it
is widely accepted in the research community (Mallett et al., 2012; Stern, 2020).

It is also important to note that this review was conducted within the scope of the MILESTONE
project, which is focused on road freight transport and the use of mobile health interventions. As such,
the review intentionally limited its inclusion criteria to professional truck drivers and digital health
technologies. This narrowed scope was necessary to align with the project’s specific objectives and
ensure the depth and relevance of the analysis, though it may limit generalizability to other occupational
groups or health intervention formats (MILESTONE, 2024).
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6 RECOMMENDATIONS

This chapter outlines practical and research-oriented recommendations based on the findings of the
present systematic review. The synthesized results identified key behavioural, technological, and
contextual factors that influence the adoption and sustained engagement with digital health interventions
among truck drivers. These insights inform a set of recommendations aimed at four levels: (1) general
design principles for e-health and mobile applications, (2) specific considerations for the ongoing
MILESTONE Project, (3) broader implications for stakeholders in the transportation sector, and (4)
directions for future research. The goal is to support more effective, inclusive, and context-aware digital
health solutions for the needs of mobile occupational groups. Moreover, these recommendations aim to
support not only intervention designers, but also policymakers, practitioners, and researchers working
to improve the adoption and long-term impact of digital health tools.

6.1 General Implications for E-Health and Mobile Application Design

The findings of this systematic review highlight several general principles that should inform the design
of digital health interventions, particularly for mobile and occupationally constrained populations such
as truck drivers. These recommendations are intended for digital health designers, developers, and
public health practitioners aiming to create more effective, context-aware tools for this workforce.

Across the six included studies, user engagement and long-term retention were most strongly
influenced by how well the interventions aligned with the demands and constraints of the trucking
profession. This includes irregular work schedules, prolonged periods of isolation, and limited access to
stable internet connectivity. Interventions that failed to accommodate these contextual realities typically
saw limited adoption or high dropout rates.

Simplicity and accessibility consistently emerged as enabling factors. Applications that
minimized user input, delivered clear and actionable feedback, and integrated seamlessly into daily
routines were associated with higher engagement. For example, tools that supported self-monitoring,
real-time feedback, and goal-setting, particularly when tied with coaching or motivational support,
demonstrated better retention. These features reduce cognitive load and make healthy behaviour changes
more achievable in unpredictable work environments.

Privacy, autonomy, and trust were also critical determinants of adoption. Several studies noted
that drivers were hesitant to use applications they perceived as employer-controlled or overly invasive,
especially when such tools collected biometric or behavioural data. Therefore, it is essential that digital
health applications clearly communicate how data will be used, and ensure users retain control over
what information is shared. Transparent policies and user-centred data settings can help build trust and
promote sustained engagement.

The application of Persuasive System Design (PSD) principles, such as gamification, reminders,
and progress tracking, also contributed positively to ongoing motivation. These features should be
applied in ways that enhance autonomy and enjoyment rather than introduce pressure or surveillance.
Additionally, interventions must account for differing levels of digital literacy. Providing intuitive user
interfaces, simple navigation, and optional onboarding or training can reduce barriers to entry and
support broader accessibility.

Altogether, these implications suggest that effective e-health solutions for truck drivers must be
not only functionally robust but also socially and contextually sensitive. Future digital health
applications targeting similar occupational groups should embed these principles from the outset of the
design process.
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6.2 Project-Specific Implications: Recommendations for the MILESTONE Project

Based on the evidence synthesized in this review, several targeted recommendations are proposed to
enhance user engagement, compliance, and retention within the MILESTONE project. These are
intended to support the development of a behaviourally informed and context-sensitive intervention for
truck drivers:

1. Design for Contextual Fit

The MILESTONE intervention should be adapted to the realities of truck driving, which include
limited downtime, high mobility, and unpredictable work hours. Incorporating features such as offline
accessibility, brief interaction modules, and flexible check-in times will help ensure that the tool remains
practical and usable during long-haul trips.

2. Leverage Behaviour Change Techniques

Core strategies such as self-monitoring, goal setting, and performance feedback were
consistently associated with positive outcomes across the reviewed studies. MILESTONE should embed
features that allow users to track their behaviours, receive automated or coach-based feedback, and set
personalized, achievable goals that evolve with their progress.

3. Address Privacy and Trust Concerns

Several studies, including those by Greenfield et al. (2016) and Crizzle et al. (2022), emphasized
drivers’ apprehension toward technologies perceived as surveillance tools. To address this,
MILESTONE must prioritize transparency in data practices. Users should have full visibility into what
data are being collected, the option to control or disable certain features, and clear consent protocols to
build confidence and trust.

4. Use Gamification Strategically

Programs such as SHIFT (Olson et al., 2016; Wipfli et al., 2019) demonstrated the potential of
gamification to boost engagement, particularly through team-based competition, progress tracking, and
reward mechanisms. MILESTONE can apply similar methods but should tailor them to user preferences,
providing options for both competitive and collaborative modes to suit varying motivational styles
among drivers.

5. Provide Social and Motivational Support

The inclusion of peer validation, social comparison, or optional group activities was shown to
increase sustained engagement in multiple studies. MILESTONE could benefit from incorporating
features that allow users to share progress, participate in group challenges, or receive encouragement
from peers, thereby enhancing relational motivation.

6. Pilot and Iterate with Drivers

Co-design and user testing are essential for refining usability and ensuring the intervention
reflects real-world needs. Engaging truck drivers during early development and pilot phases will provide
actionable feedback, helping the project adjust features before scaling up implementation. The iterative
design also improves user ownership and satisfaction.

6.3 Broader Implications for the Transportation Sector

The findings of this review have broader relevance for improving occupational health, safety, and well-
being through digital interventions in the transportation sector. These implications extend beyond the
scope of the MILESTONE project and are applicable to logistics firms, mobile app developers, health
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service providers, and policymakers. As digitalization becomes more widespread in transport
operations, it is essential to ensure that health technologies are designed with trust, usability, and
behavioural alignment in mind to achieve long-term impact.

To increase user compliance and sustained engagement, tools should be designed to fit around
the realities of truck drivers’ work schedules. This means minimizing the need for user interaction during
driving hours and maximizing value during rest periods. Automated features, such as personalized
feedback, behaviour prompts, and motivational messages, can help sustain attention and support habit
formation over time. It is also crucial that any technology adopted in this sector prioritizes driver privacy,
autonomy, and control. Transparent data practices are necessary to overcome common barriers related
to surveillance concerns, particularly when tools are deployed by employers.

On a broader scale, industry stakeholders should consider developing sector-wide guidelines for
ethical data use in driver-focused digital applications. Logistics companies and third-party service
providers must ensure that technologies respect user agency and comply with data protection standards.
In parallel, governments and regulatory bodies can support adoption by integrating digital health tools
into occupational health and safety frameworks. Policy measures might include incentivizing
implementation through compliance credits or mandating support for cross-platform compatibility to
accommodate diverse user devices. Ensuring equitable access, especially for owner-operators and
independent drivers who may lack institutional resources, is also critical for scalable impact.

Service providers and technology developers should focus on embedding digital health tools
within existing systems, such as electronic logging devices (ELDs) or telematics platforms. This can
streamline adoption while preserving user routines. Usability and transparency must remain central to
these integrations. In addition, offering optional features, such as self-monitoring, behavioural goal
tracking, and peer-based motivation, can increase personalization and engagement without
overwhelming users. Developers should also collaborate directly with drivers during the design and
evaluation phases to ensure that tools are practical, intuitive, and usable in real-world driving conditions.

6.4 Directions for Future Research

Future research should deepen the exploration of behavioural and motivational factors that influence the
adoption and sustained use of digital health technologies among truck drivers and other mobile
occupational groups. One key priority is the implementation of longitudinal studies that track user
engagement over extended periods. Most existing research focuses on short-term outcomes, which limits
understanding of retention patterns and the factors that contribute to continued use.

There is also a strong case for the greater use of theory-informed intervention design,
particularly applying frameworks such as COM-B, Self-Determination Theory (SDT), the Unified
Theory of Acceptance and Use of Technology (UTAUT), and the Health Belief Model (HBM). These
models provide valuable structures for understanding motivation, capability, and environmental
influences, yet remain underutilized in transport-sector interventions.

Another important area is comparative research on engagement across digital platforms,
including mobile applications, wearable devices, and integrated vehicle systems. Such comparisons
could help identify which delivery mechanisms are most effective in specific occupational contexts. In
parallel, cross-cultural studies are needed to examine how digital health adoption varies across regions,
languages, and demographic subgroups, particularly as the global logistics workforce becomes
increasingly diverse.

Further investigation into digital literacy, training needs, and customization preferences among
low-tech user groups is also essential. Many truck drivers face barriers related to technology familiarity
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or device access, which can compromise intervention uptake. Research should examine how onboarding
processes, tutorial formats, and adjustable settings influence user confidence and engagement.

Experimental studies that isolate specific persuasive design features (e.g., gamification, peer
support mechanisms, feedback frequency) could clarify which components have the strongest impact
on behaviour change, health outcomes, and retention.

Finally, graduate students and early-career researchers may contribute by exploring hybrid
implementation models, evaluating organizational readiness for digital health adoption, or co-designing
tools in partnership with drivers and employers. These efforts can help bridge the gap between
conceptual frameworks and real-world applications, ensuring that future interventions are both
evidence-based and practically relevant.
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7 CONCLUSION

This systematic review aimed to identify and synthesise behavioural, technological, and contextual
determinants influencing the long-term engagement, compliance, and retention of truck drivers in digital
health interventions. Through a systematic literature review following the PRISMA 2020 protocol, the
study found that numerous digital health tools exist in general populations, but very few are fitted to the
unique occupational realities of the trucking workforce.

The findings revealed that sustained engagement is shaped not only by persuasive design
features but also by how well interventions align with the daily constraints of drivers, such as irregular
schedules, isolation, fatigue, and limited connectivity. Core determinants such as self-monitoring, goal-
setting, real-time feedback, privacy control, autonomy, and technological simplicity were consistently
associated with improved user engagement. These behavioural insights were mapped onto an integrative
framework that combined elements from the UTAUT2, MAVA, SDT, COM-B, HBM, and PSD,
offering a comprehensive understanding of how digital tools can better serve mobile occupational users.

Importantly, the review highlighted a lack of longitudinal studies, theoretical grounding, and
context-sensitive evaluation in the current literature. Most interventions focused on short-term
outcomes, with limited attention to long-term retention or real-world feasibility. This gap reinforces the
importance of designing interventions that are not only technically functional but also socially and
contextually appropriate.

The study provides targeted recommendations that directly inform the MILESTONE project, a
digital health initiative for truck drivers. These include designing for contextual fit, embedding
behaviour change techniques, addressing privacy and trust concerns, and involving drivers in co-design
processes. Aligning the project with the identified determinants increases its potential for sustained
adoption and behavioural impact.

Overall, this thesis contributes to the growing field of occupational digital health by offering a
theoretically grounded and practically relevant synthesis of engagement strategies. It highlights the need
for multidisciplinary collaboration in designing tools that can bridge the gap between health innovation
and the complex demands of transport-sector work. Future efforts should continue to refine these
insights through empirical testing, user-centred design, and ongoing evaluation in real-world settings.
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APPENDIX I — PRISMA 2020 CHECKLIST
Figure I.1. PRISMA 2020 Item Checklist ((Page, McKenzie, et al., 2021; Page, Moher, et al., 2021)

RESEARCH METHODS AND REPORTING
Table 1 | PRISMA 2020 item checklist 2
Location where X
Section and topic  Item # Checklist item item is reported =
Title o,
Title 1 Identify the report as a iC review. g.
Abstract &
Abstract 2 See the PRISMA 2020 for Abstracts checklist (table 2). =
Introduction 8-
Rationale 3 Describe the rationale for the review in the context of existing knowledge. g
Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 6
Methods “
Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. ('3
Information sources 6 Specify all ¢ registers, web L reference lists and other sources searched or consulted to identify -]
studies. Specify the date when each source was last searched or cansulted. g
Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. ‘;
Selection process a8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers ~
screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools o
used in the process. 3
Data collection 9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether 8
process they worked independently, any processes for obtaining or confirming data from study investigators, and If applicable, details of =
automation tools used in the process, D
Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome 3
domain in each study were sought (e.g for all measures, time points, analyses), and if not, the methods used to decide which ;
results to collect, o
10b List and define all other variables for which data were sought (e.g. participant and intervention charactenstics, funding sources), B
Describe any assumptions made about any missing or unclear information. o
Study risk of bias 11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers o
assessment assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process §
Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results, o
Synthesis methods 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention 8
characteristics and comparing against the planned groups for each synthesis (item #5)). 8
13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, =
or data conversions g
13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. -
13d Describe any methads used to synthesise results and provide a rationale for the choice(s). If meta-analysis was performed, .g
describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used =
13e Describe any methods used to explore possible causes of heterogeneity among study results {e.g. subgroup analysis, meta- g
regression)
131 Describe any sensitivity analyses conducted Lo assess robustness of the synthesised results, o
Reporting bias 14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases) =i
assessment Q
Certainty assessment 15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. g
Results 5
Study selection 16a Describe the results of the search and selection process, from the number of records identified in the search to the number of =
studies included in the review, ideally using a flow diagram (see fig 1). a“
16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. =
Study characteristics 17 Cite each included study and present its characteristics. i)
Risk of bias in studies 18 Present assessments of risk of bias for each included study. g
Results of individual 19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and n
studies its precision (e.g confidence/credible interval), ideally using structured tables or plots 8
Results of syntheses 20a _ For each synthesis, briefly summarise the charactenstics and risk of bias among contributing studies. ;"
20b Present results of all statistical syntheses conducted. If meta-analysis was dane, present for each the summary estimate and its o
precision (e.g. confidence/credible interval) and of statistical 8 y. If comparing groups, describe the direction g
of the effect <
20c Present results of all investigations of possible causes of heterogeneity among study results, g
20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesised results. (=‘D'
Reparting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. =
Certainty of evidence 22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. %
Discussion a
Discussion 233 Provide a general interpretation of the results in the context of other evidence g
23b_ Discuss any limitations of the evidence included in the review. 'D
23¢ Discuss any limitations of the review pracesses used 3
23d Discuss implications of the results for practice, policy, and future research. §
Other information =
Registration and 24a Provide registration information for the review, including register name and registration number, or state that the review was not 3
protocol registered. g
24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. o
24¢ Describe and explain any amendments to information provided at registration or in the protocol. '8
Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsars in the review. "<_~
Competing interests 26 Declare any competing interests of review authors. u;:‘_
Availability of data, 27 Report which of the following are publicly available and where they can be found: template data callection forms; data extracted :
code, and other from included studies; data used for all analyses; analytic code; any other materials used in the review,
materials
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Is g L he road assaciated witl L apai bile phi Aecident; Anatysis and
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Exploring the Behaviour Change Wheel and the Theoretical Domains
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66 SgEaruez communication and safety climate on long-haul truckers' satety journalArticle 2018 Huang, Yul P(GVBMi(;n This study examines the distinct contril eng PubMed = 0 E3
performance
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75 LM3NQTGK adaptations to a Ufestyle intervention to sarve peopla with impaired  journatAricle 2018 Betts, Andh Siiria Y BACKGROUND: People with impaired n eng PubMed E1,E2,E3
mobality
i five- i . # &
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85 S5LSTHEF ournalArticle 2019 Wang. Yon Although the taxi mdustry is anien; PubMed ELE3
and crash propensity among taxi drivers in China ! & Prevention e Tyis playing ¢ o
E ing three o 1 older . ¢ . . The Journal of Trauma and
87 SBXSG2I6 2 journalarticle 2015 Uribe-Leit BACKGROUND: Fourteen percent (43.3 PubiMed E1.E3
adults 1o assess their driving behavior Otbeprbeioed : ! Acute Care Surgery kot ¢ o . j
8 BTVA3PMX Impactof Cofteine 1 onwieDrivingF o joumaanticle 2020 Huftry and BACKGROUND: Resicency trainingin a eng PubMed = .| [LE3
Anesthesiology Residents After 6 Consecutive Overnight Work Shifts
4F42I9LR Dta@osl.lc ultrasound at MACH 20: retroperitoneal and pelvic journ " 2000 Jones, ). A Wrasourd in Medicine & able diag ifi 6ng PubMed = | ELE2,E3
Imaging in space Biology
i chi 'l
P2PYRXLX A ol ajiositatechuol progearm ope journalAricle 2017 Unni, purn [T Joumat of TrRUMAand g 4 oy 01D Mator vehicte crashes. eng PubMed = & ELE3
teen motor vehicle safaty Acute Care Surgery
91 VWIZICGK i olre s %The seointol o malaicle 2016 Nadeay, L ACCI0ent Anabysisand ,drivers ang PubMed = m ELE2,E3
wew Pravention
92 FAZVSQIF ! ppesachio ngoeld:hased Whole: journathnicle 2010 Dickey, lar Work (Reading, Mass. | BACKGROUND: Whole-body vibration i: eng PubMed = | | E1,E2,E3
tady vbeation exposure in the Lab using a 6af robot d L ’ : ) o
93 2PYCSISI fatal passengervebicls orashes 190810 200 with drivass undes age journalArucle 2007 Frisch, Lar Southern Medical Journal  Texas has more fatal crashes Involving eng PubMed - j ELE3
15: the impact in Texas and other southern and southwestern states
4 Weight Cantrol Intervention for Truck Drlvers: The SHIFT Randomized eng = /] O E4,E5
BP3RN238 JournatArticle 2016 Olson, Rya Amenican Journal of Public k Objectives. To evaluate the effectivene PubMed Central
% Process Evaluation of a Mobile Weight Loss Intarvention for Truck = g )
FNWGSFUZ Drivers journatArticle 2019 Wipll, Brar Safety and Health at\Work  Background: In a cluster-randomized tr en DOdLorg (Crossret)
96 E3,E4,ES
Effoc of health p i g for truck drivers: A . . D
SLI2QK8) systematic review journalArticle 2015 Ng Mandy Health Education Journal  Cbjective: To review the charact en 0C.org (Crossref)
2 Keep an truckin': how are health ions on = = n b
NGBQSSLZ Truck drivers” health? A systematic review and lysi 1 A 2024 Virgara, Rc BMC Public Health Abstract Background en DOLorg [Crossref)
Truck drivess’ p ions on devices and health English BioMed Central . . .
AYTXDI28 peamation: a qualitative study journalarticle 2016 Greenfield BMC Public Health Professional truck drivers, as ather shif {Crossref)
MESS544DA Truck Drivess’ Use of the Intemet: A Mobile Health Lileline journalrticle 2017 Heaton, Ki Workplace Health & Safety  Because of their social isolation, irregu eng PubMed - . .
D I c i :
100 CLTS8DNU o and F" n : EAppried System journatisticle 2024 Delgado-F } The heavy reliance on peivate cars is tin English Scopus = 3 E1,E3
Perspective of Users from Public-Education Sector
101 IN7IAYDS :::::;i‘::wu, Information System for Traffic Ton journatArticle 2024 Malafaia, b Loglistics Background: In many urban areas, 80% English Scopus = J E1,E2,E3
Steering towards carbon neutral transportation practices: A )
102 G79LRXS3 comprehansive analysis of the ¢ g g the jour 2025 Nizar, | At :::’"T:::: FusRinsty: The shipping industry remains a vital cc English Scopus = m | E1,E2,E3
Industry In Set Lanka S
Antificial Intelligence-Enabled M for Smart
103 FaQSIPW Cities: Ti ies, Applicati Ci ges, and Fulure journalArticle 2024 Lifelo, Z; [ Electronics (Switzerland}  Rapid urbanisation has intensified the | English Scopus . j E1,E2,E3
Directions
104 meIZTY hbny «Te FURire Aafos it S/emr oumataicle 2024 Wild, G, Urban Sclence This review discusses the challenges of English Scopus = a E1,€2,E3
Intercity and Intracity Mobility
105 KUSOXQRF Adaptable soiutions for retail supply chain resilence Inthe post- \\ oamele 2024 Orf, 1.; . Soclo-EconomicPlanning . o) it globatization and unpredict English Scopus = i €3
COVID-19 era Sclences
108 QRITTEZH ::::::;y;:‘meoﬂes for bicckehain upplications i business ard |ournatArticle 2024 Hanafzad) Digital Business The rising prominence of blockchain te English Scopus - _] E1,E2,E3
Dy ot C s' 10 Use A Delivery s
(! tric Ve
107 SIFHNM3! Vehicles {ADVs): A Fuzzy-Set Qualitative Comparative Analysis journatanticle 2024 Wang. S 1 :::::tec fic-Vehick While studies have i iga English Scopus = [H | F1,£3
Approach
Acognitive load assessmant method for fighter cockpit human-
108 GBEFQGTPN machine interface basad on Integrated multi-critena decision journalAricle 2024 Peid, H.; Wz Applied Soft Computing The primary tor it English Scopus E1,E2,E3
making
109 NCWTTFDS M? SandPH10 concrn'".alms wiurban _and peskurtig journalArticle 2025 Hilky, 1.0.; S Atmgzpheric oliution Air quality monitoring in most Pacific Is English Scopus | E1,E2,E3
environments of two Pacific island Countries Research
Application of Ginni’s mean analysis for identifying the stationary (nternational Jourmataf
110 GXIFYQSG driver enhancing modular construction adoption in the building |ournalArticle 2025 AlLAHCK ' Modular construction (MC} Is recognize English Scopus 0 E1,E2,E3
Construction Management
industry
Vahicle to Grid: Technology, Charging Station, Power Transmission, World Bléctilc Vehicie
11 MSYPCSHA Communication Standards, Techno-Economic Analysis, Challenges, journalAnicle 2025 Biswas, P., Sournal Electric vehicles (EVS) must be used as English Scopus . = | E1,E2,E3
and Recommandations
112 MDGGEIED MW YO SR Climate WMpACIS ASSEssMRTGRapter aD: Water journatanicle 2024 Leonard, K ARNAE AT ING NEWYOIK Clean, abundant water is essential 1o 11 English Scopus E1,E2,E3
Resources Acadenyy of Sciences
. . S x
113 SLHIKWMU ARficial 34 i Norslng: WNiss's journalArticle 2024 Darlan, H.( Healthcare (Switzertand)  Nurses are frontline caregivers who har English Scopus a E1,E2,E3

Mental Health and Patient Care Quality



Rocel Globio Tadina

Page |94

Database Sowrce
Pre-Screening {3b) Full-Text Screening
No. Study ID Title item Type Year of Publication |Author  |Publication Title Abstract Note Language |McMn Archive Location Library Catalog Reason for Exclusion
114 GRUXWSKY Investigating now‘coﬂsumpnon values and place identity shape long- RN e 2024 Goet, Pk Transportation Research ” English Scopus = 0 &
nhaul truck drivers’ Intantion to visit roads|de rest areas Part A: Policy and Practice
3 Trends
115 F vr Longitudinal Manitoring of Electric Vehicle Travel Trends Using jour cle 2024 i World Electric Vehicle ¥ V. £ atd English s s . :l F1E3
Connected Vehicle Data Journat
116 SOBRLVTF L‘M Emerg:':;ﬁole of Amg::;l:m&lputgenc;m Emanclrlg Energy journatArticle 2024 Miller, T.; € Energles The global transport sector, a significar English Scopus = | ELE3
¥ port
ic review of machi hased microscopic traftic Communications in
117 KQaFXB3E 4 = journalAricle 2025 Rowar, D.; Microscoplc traffic flow madels and sir English Scopus E1,E2,E3
Qe flow madels and simultations I Transportation Research P glis B = 3
ABilevel O Model for b Station Location 3
118 HHD4NDS4 Se N journalanicle 2025 Jiang, L.; W Sustainabiuty (Switzertano) In pursuit of sustainable development, English Scopus E1,E2,E3
Considering Hydrogen Cost and Range Anxiety ! " vl b i o o = -
118 Q4TETITW Decislon-Making on key Factors Driving the Demand for Electric —\\ anicie 2028 Stopka, 0, APRUed Sciences The article presents a rasearch study & English Scapus /] | E1E2,E3
Vahicles {Switzerland)
How Is Transportation Sector Low-Carbon {TSLC) Research ) .
120 IT23U62H journaliticle 2026 Zhao, X, H S The Paris Ags PA), an English Scopus E1,E2,E3
D g After the Paris Ag (PA)? A Decade Review I (PAY o = 3
121 7QBCTYLD FRCIOTS aMfecting carbha Gicide PniAxons for Sustalnaie journalAticle 2024 Hoa, PX.;. Heliyon The worlowide ecanomic scene faces 1 English Scopus = 7 E1,E2,E3
development goals - New insights into six asian developed countries
¥ develop pert of new energy
122 VIKFAMBS industry thraugh green netwark evaluti by | 1 2025 Ly, Q;Ch :'e"" Cﬂ:’:“'w ™ Inesustainable development of the ne English Scopus /] || E1,E2,E3
Based on temy random graph model anage
Energy management and industry 4.0: Analysis of the enabling
123 V31777 effects of digitali an the impl f energy journaldrticle 2025 Cagmo, E; Applied Energy Manuf; 2 face English Scopus = | E1,E2,E3
management practices
A ey o A L < Frontiers of Engineering “ % A :
124 JSTF7NSM Al-basec robots in building W journatAsicle 2025 Wang, M.; 183, ¢ English Scopus E1,E2,E3
Management
. ’ . o ’ S -
125 xoxeavQ ¥ thUEs e deidvery M joumalaricle 2025 Jiang, L;y; Yourmat of REGIingand o os dolivery vehicles (ADVS), < English Scopus O F1,E2,€3
terminal delvery seeice: A valence thoory perspective Consumer Services
Mitigating Supply Chain Vulnerabilities: A Bibliometric Analysis of Internationa: Journat of
126 INAX3QD4 Sustainable Logistics for Resil and Risk Manag; with jour 2024 Abdalaziz, Automative Scienceand  In aworld increasingly shaped by globa English Scopus = O E1,E2,E3
Perspectives on the Automotive Industry Technalogy
127 77DASVAL Digital twms:v A sclentometric Investigation into current progress and journ o 2025 Kaur, H.; B Expert Systems with The & s ial i English Scopus = 1 ELE2,E3
future directions Applications
How Risk Perception of Air Pollution Influgnces Consumers” Pro-
128 BZM8U24U Behaviors: An E Study Based on the Extended  journalArticle 2025 Peng, M,; C Y (St Air p ionis a critical global issue aff English Scopus = = | E1,E2,E3
Theory of Planned Behavior
129 FUEKWTS Exivng syl < st tion W ecognittommeth s farcaninected journalArticle 2025 Mel, P.;Ka 1SA Trar Inintallgent vehicle tec English Scopus = | E1.E2,E3
vehicie control In 2 Areview
Physiotogical Evaluation of User inUnstable Automated . Applied Sciences § . . .
130 UC258888 2 jaurnalanicle 2025 Hwang, S.; While automated-driving technology is  English Scopus F1,E2,E3
Driving: A Comparative Study ! - {Switzerland) g ! i aud
131 T73RPZT shapingthe : of journalArticle 2025 Zhao, ST Environmental Impact With the fast growth of tha takeawsy se English Scopus E1,E2,E3
single-use plastic fead container substitutes Assessment Raview
Interdisciplinary Perspectives on Agent-Based Modeling in the
132 C3A24MAZ 3 g, and Ci Industry: A journalArticle 2024 Mazzetto, ! Builldings This paper explores the transformative English Scopus = o E1,E2,E3
Comprehensive Review
Exploration of Crash Features of Electric Vehicles with Trattic Crash World Electric Vehicle
133 WQBUKZ4B ournalArticle 2025 Long, A L The rapid cevelopment of etectric vehic E h Scof E1,E2,E3
Q Data in Changshu, China o e Journat P enop i i R = .
134 HBEUIES2 ;ralnu:;lem Cachlareoonoimy et |ournalArticle 2024 500, A.; Sh Desalination Glven the criticality of phosphorous ani English Scopus = _ E1, E2,E3
Nonlinear impact Analysis of Urban Roac Traffic Carbon Emissions 8 2 g . . . .
1 Ki 19KK aurnatarticl 2 Xie, D., Sh With the rapid proliferation of electric v English Copus E1,E
35 GRGIS Based G S dgibtioRor A B journalarticle 025 i, D.; Shi Buildings ith the rapid pe io clric v Engli Scopu = = | 1,63
g railway y: Strateg 8 of circular Journal of Cleaner o
136 WLHQ7UHD aurnalinticle 2025 Koehmishi The raitway sector a tal role ir English Scopus E1E3
Q principtes in track sy our Praduction % plays aphol s = 3
Understanding the impact ot push-pull-maaring tactors an the
137 YKAGHWRL switchingand ¢ usage tor electric thi j 2025 T Davis, P,; Sustainable Futures The ition from fossil fuel-p English Scopus . :l F1,E3
in public transport
C of ICTD to Disaster Risk Reduction froma Journal of Disaster
138 2K5Q5L90 ournalAricla 2025 Puspita, 1.t andc techn English Scopus E1,E2,E3
5Q Spatial Perspective: A P ¥l Raview ! P Resaarch o o . :'
2 S
139 UCKPRIN tlbxes ofPollcy Torthe FUR OTENET®Y L oumamicle 2025 Cocker, F.1 Energies Stand-alone carbon pricingis still pred) English Scopus = 0 £1,E2,E3
Systems: A Review
State-of-the-art in real-time virtual interfaces for tractors and farm % Computers and Electrenics :
40 REBXSSGS ournalAricle 5 ohan, S.X This systematic literature review h Si S 1,12,E3
z machines: A systematic review four e 402 K in Agriculture ¥ RRECeYIeW SSLAM Englss i = . 58
Encouraging Safety 4.0 to i culture; A Green Technologies and ;
141 WENSABTR aurnaliticle 2025 Haleem, A This decade, workplace safety has eme English Scopus E1,E2,E3
study of its tec pies, rates, and £ ) Sustainability L , s » . .
142 XIHS2PSS 158 imogct of Fanmiand Transtar on Uchan-Rursl Intagration: Cousi o nelmtcld. 12028 L, ¥,; Zhis Land Urban-rural fragmentation represents i English Scopus = 0 F1,£2,E3

Inference Based on Double Machine Learning



Rocel Globio Tadina

Page |95

Database Sowrce
Pre-Screening {3b) Full-Text Screening
No. Study ID Title item Type Year of Publication |Author  |Publication Title Abstract Note Language |McMn Archive Location Library Catalog Reason for Exclusion
Recent Findings on the Pollution Levels in the Romanian Black Sea
143 TIVWLZGA y focAchleving dad SaWs o nalArticle 2024 Oros, A; € S (Switzertang) This study p acomp & English Scopus /] a| E1,€2,E3
|GES) Under the Marine Strategy Framework Directive [Directve
2008/56/EC)
A Systematic Review of Oy and Limi of g
144 VKERVF22 & ournatArticle 2025 Boros, A ! Agronal Atransformation is needed in agricuttu English Scopus ELE2,E3
Practices in Sustainable Agriculture ! Agronomy = s = .
Augmented reality safety warnings in roadway work zones: Evaluati HAncgonton heueich
145 MaV2saTK Ve |ly:?a W Es ; ¥ ) g journatnticle 2024 Sabeti, S.; Part C: Emerging Given the aging highway infrastructure  English Scopus = | E1,E2,E3
the effect of modality on worker reaction tmes
Technaologies
Satety stil matters: g the value prop! of augr Troel Bebaviowr and
146 BXTBIEVZ reality head-up displays In autonamous vehicles througn conjaint journatarticle 2025 Kang,C.;L Soclet Despite the huge progress toward fully English Scopus = ju | E1,E2,E3
anatysls Y
& ' 2 Transportation Research
147 KSMWHRUS ~ niBiorsin B frme o ghations:Anavel —\ naamicle 2025 Koley, S.: k Part E: Loistics and Our study major imp English Scopus F1,£2,E3
Integrated MCDM - Text Mining approach using Large-Scale data 2
Transportation Review
148 NQVWAKE2 The impact of onSafety, %SO, o matadicle 2024 Gheearain ¥ Orid Eectiic Vehicts Autonamous driving is a rising technale English Scopus E1,62,E3
and Environment Journat
149 XXRFUSGZ et 2 preon " journalarticle 2024 Hardcopt, Busllmss Strategy and the Environmental accidents (EAs) are firm English Scopus = | E1,E2,E3
An econometric analysis Environment
Integrated green tachnology ship speed and Journal of Cleaner
150 BYAAFY7W slot management for shipping atllance under emission Umits and journatanicle 2025 Gu, Y., War PRUeHbe Due to newly adopted glabal sulfur emi English Scopus = ju | F1,E2,E3
uncertain fuel prices
The application of lean six sigma ta imprave mining transportation "
2 L . . Internationa: Journal of
151 QHVKAZG averall vehicle effectiveness (MTOVE): a case study in mining journalArticle 2025 Hia, SW.;: LeanSixSi Purpose: The purpose of this paper is tc English Scopus = a E1E3
company gma
in supply chain m, s
152 HOHS3] ournalirticle 2025 SadeghiR. i Sy Them isa torce English Si 5 E1,E3
by Experimental findings i ghi R. Decision Support Sy glis copu 3
The A dents of Courier Conti P 3
153 UXDDSSMM Dyadic Anatysis of Courier-C ions in C1 ing | A 2024 Wang. W.. Systems C g dellvery has geda English Scopus = 0 E3
Dalivery
Telascopic forkift selection through a novel Interval-valued Expert Systems with
154 1Q5GPI99 ournalAricle 2024 Gorcun, O, Telescopic forkufts stand apart from ot English Scopus E1,E2,E3
s Fermatean fuzzy PIPRECIA-WISP appreach I ¢ Applications ol o Bl " . j
IEEE Transactions on
ASystematic Suvey of Digital Twin Applications: Transferring . i .
155 LGaFKZ9F journalirticle 2025 Mao,R.; U Digital twin {DT) technology, which crei English Scopus F1,E2,E3
Knawtedge From Automotive and Aviation to Maritime Industry lour '"‘emﬁf:‘ Trasapartatios's i o1 ! o o = .
) Mapping the Thaory of C: jon Values: A Sy Rewiew . X Journal of Consumer
156 YWQMTQIS ournalArticle 2025 Sharma, C The th of consumption values (TCV English Scopus E1,E2,E3
< Using the TCCM Approach ! Behaviour oy 4 o gl 2 - j
Digital transformation as a catalyst for green innovation: An . . .
157 TKPLZNYU journatirticle 2024 nu, Q. Hi Green a English Scopus E1,E2,E3
Examination of high-tech enterprises in China's Yangtze River Delta } Q: Ht Sustainable Futures L3 s = .
158 POVZTGUS Data Cunfmumc Challenges of Connected and Automated journalarticle 2025 Tavasali, M IEEE Access The integration of connected and autor English Scopus = jul | E1.E2,E3
Vehicles in Rural Areas
Deslgning policy for Inclusive smart cities: Sustalnable Cities and
159 3WQaQoe ournalArticle 2024 Sha,K.;Ta In the last two decades, cities have eml English Scopus E1,E2,E3
Lessons from Singagore’s Smart nation program | Soclety Bl * = -
Drivers and barriers of aedial vehicles in
160 EGTEBRSS > journatarticl 2025 Ozbiltexin: T i Unmanned Aerial Vehicles (UAVS), whit English Scopus E1,E2,E3
leglistics operations S lied st o Schnology in oclcty i ¢ b whi Eng s = .
Pravalence of cell phone use while driving in different urban sattings.
161 TIAGNFPY ournalArticle 2025 Maposse,  Heliyon Introduction: All forms of cell phone us English Scopus ELE3
Aroadside observational study in maputo city, Mozambigque ! i 1 Hethy P gl " . j
Factors predicting green and I Résedich In Trisportation
162 ALREGXKG in autonomous vehicles: A deep learning-based ANN and PLS-SEM  journalArticle 2024 Arpacl, L}/ With their cost-effective performance, English Scopus = _ E1,E2,E3
Business and Managament
approach
163 COBNMRWS Thsrole'af port i = |ournalArticle 2025 Khalifeh, Marttime Ritioy and This research alms to Investigate the si English Scopus = jH | E1,E2,E3
goals Management
Overcoming Barriers 10 Sustai GreenT ioninHa Chi : PR A R
1 956PKCV) aurnatarticl 2024 N, Th Ho Chi Minh City (HCMC), Vietnam’s (2 £ h COpUS E1,E3
84 o Minh City: A Pathwary Toward Achieving SDGs 11 and 13 U # e Ty Sustalnabity (Seeitzartarad] Ho Chi Minh CRYSHCHG), Vie ngus! 8
Evaluating the impact of natural rents, R&D exp
green finance and energy efficiency on carbon emissions in BRICS 2 . ¢ : .
166 DENPQNCA jaurnatiricle 2026 Amin, N.; € Techi This study investigates the impact of né English Scopus E1,E2,E3
PQ economies: Greening the path to carbon neutrality in the post-COP ! schioslogynsociey 24 2 s o o = .
27e1a
166 SFCZFauU3 Ridingwithidiensscion: g the b of JournatAricle 2025 Hoang, H.; Aeciden Analysiand The pervasive use of smartphones has: English Scopus jH | EL E3
smartphone use while riding among motorcyclists in Vietnam Pravention
167 PFD6Q77Q Rolg ot ok i ofgreen journatanticle 2025 p Discaver ignifi inl ic English Scopus F1,E2,E3
systerns amang Mataysians
Prometing Sustainable Transportation: How People Trust and Accept
Autonomous Vehicles—Focusing on the Different Levels of
168 G48CGSC2 Collaboration Between Human Drivers and Artificial Intelligence—aAn  journalArticle 2025 Yang, Y.: X Sugtainability (Switzertand) Despite the advancement in autonomo English Scopus = ju | E1,E3
Empirical Study with Partial Least Squares Structural Equation
Madeling and Multi-Group Analysis
Exploring Food Delivery Riders Need-Based Segments: A Mixed- Sarvices Marketing
169 BS7KIBYX ournalArticle 2025 nang, J.;2 On-demand food dell ODFD} servit English Scopus ELE3
Methad Approach ! e Quarterty veny } g " . J



Rocel Globio Tadina

Page |96

Database Sowrce
Pre-Screening {3b) Full-Text Screening
No. Study ID Title item Type Year of Publication |Author  |Publication Title Abstract Note Language |McMn Archive Location Library Catalog Reason for Exclusion
L ot e 10 use oalivery
Humanities and Secial
170 FSP7CA3 5 2025 Ju, C.; War Autonamous delivery vehicles [ADVS) t English Scopus E1,E3
Q vehicies: based on the p theory and Il u Siiences RN Yy ! 1 g pu: = 3
actwation model Comi
of circutar principles in turing;
171 SIDBSWI3 obstacles, advancements, and routes to achieve a | A 2024 D Discover S This review explores the Integration of ¢ English Scopus = = | E1,£2,E3
Industry transformation
) = B 2
172 455G2HHH '°:'Wm pLEeC NG o MM oumataticle 2024 Firoozi, A4 Results in Enginesring I the face of escalating global demand English Scopus = 3 ELE3
Transportation Research
L P bridge usage ' and
173 BX2EZRB2 bt 2 journatinticle 2025 Sadeek, S, Walking often involves crossing a road, English Scopus E1,E3
secia-demographic characteristics of the road users in Dhaka city ) merdiscipinady e i o i = .
Perspectives
174 XXK5LIDI 2025 Heart Disease and Stroke Statistics: AReportof US and Global |\ smeie 2025 Martin, $.5 Circulation BACKGROUND: The American Heart As English Scopus = 0 E1,£2,E3
Data from the American Heart Assoclation
Artiticlal led smart city 33 using multi- .
175 B2IPHATS i ournatArticle 2025 Kumar, R.; Expert Systems This article outlines an integrated strat English Scopus EL E2,E3
objective optimization strategles | oiladl = I Engls ¥ = a
176 2WHSR3H Grden Engag tha of journalArticle 2024 Siva Rama Sacial Marketing Quarterly  Background: Tha short-term actions ge English Scopus = a E1,E2,E3
Health: A Sy Review and Bibliometric Anatysis 8 & : . E2,
' ; . ) ’ ) . lournat of Business
177 TYRT2IHT Improving Driver Engagement in Delvery and R i Article 2025 Saunders, Logistics Due to driver autonamy, delivery and ric English Scopus E1,E3
Smart Intersections and Connected Autonomous Vehicles for v . , N ’
178 C9E3R248 journaldrticle 2025 Kl S Asthe of safety, English Scopus E1,E3
Sustainable Smart Cities: A Brief Review ; ( I po ety Wis P a
Journat of Open Innavation:
179 TMIWVXG2 s of Ewdence from Indonesia  journalArticle 2024 Xuan, V.N. Technology, Market, and This study explores the nexus between English Scopus = = | F1,E2,E3
Complexity
International Journal of
G A
180 ZLKZEZCL ey AMaNtaes oTING Green n glocal \ nanicle 2024 inable D Economic pment faces global cF English Scapus = 0 E1,E2,E3
Public Service and D 5
and Planning
181 KNXNO4SM Bt beved smat salety monktoring system using a WA oumnalAticle 2025 Hossaln, M Construction Innowation  Purpose: Construction safety s a crucl English Scopus = 0 E1.E2,E3
case study In an ongoing construction site
The Problems of Scootar-Sharing in Smart Cities Based on the A 5
182 LHGZDHV3 ournalArticle 2025 Waolniak, R Smart Cities Hi ts: What are the main findings? English Scopus E1,E2,E3
Example of the Silesian Region in Poland J K smart ghligh L s ik = A =
183 GGHA5ANB :‘r:ﬂ:‘::):i pubic repondton-veniciofiigue detection journatisticle 2025 Sprajcer, b Technology in Society Fatigue detection technology {FDT) use English Scopus = O E1
Supply chain manag maturity and b models: s = R
184 AMBAKSUT aurnalinicle 2025 Vasconcel i e and markets ar English Scopus E1,E2,E3
mapging using SCIMAT I Bonchmuking v = gis = 3
185 TVWAGAPZ le\w-Machme Interface Deslgancﬂ Construction Machinery Based Journalaricle 2025 Park, S.:1 Archives of Design " dThei ¢ English Scopus = m E1E2,E3
on and Pattern Analysis Research
. ) ) . - 1
186 9CFXK294 Leveraging social media data in knowdedge mansgementtoidentily o unmicts 2025 Lee, C.k i ‘ourmatof Knawdedge Purpose: Sacial media data contains a English Scopus = 0 F1,E2
nancampiiance: insights fram the foodservice industry Management
187 GPYXMGT5 fetale yperspective: Anticipated designs and operational .\ uanele 2025 Marzouk, ¢ EOCIWEISS ADPUIECSCIENCE o 1 acted data about 13 urban air v English Scopus = = E1,E2,E3
capabilities of e¥TOL urban air mobility {UAM) aircraft and Technalogy
A International Journat of
188 PSIH26Q) Elactriyiog :_M foad: AF""""&';":S::N"‘“’S‘S ¢ Factrs journalAticle 2025 Bindhya, ¥ Energy Economicsand  This study examines the factors Influen English Scopus = 0 ELE3
i v Poticy
: ; : Transportation Research
1389 NYWLKaR? jsapaning the Impecto! il climafoan) r:;k-t.?kmg Ll journalArticle 2025 Hoang, H.; Part F: Traffic Psy gy This igates the English Scopus = 0 EL E3
risky riding behaviour of young motorcyclists in Vietnam 4
and Behaviour
The 2024 report of the Lancet Countdown on health and climate . . "
180 VATF565) ournalArticle 2024 Romanellc The Lancet English Scopus E1,E2,E3
change: facing record-breaking threats from delayed action ] L L » = .
191 WWZ9UBEE Human cast, machine Insight- A data-driven analysisof Australlan -\ ooavele 2025 Sottani, 4 ; S2%e StudiesonTransport .+ aia, road crash injuries contint. English Scopus ] 8 E1,€3
road crashes Palicy
Investigating the Influential Factors of Ride-Halling Usage Frequency Applied Sclences
192 WCZQPeB2 ournalArticle 2024 Du, M. U, The COVID-19 pandemic nas had an ur English Scopus ELE3
inthe Post-Pandemic Era J {Switzerland) P ¢ " . 'J
S older adults’ willi o and change ranspart Transportation Research 2 z
193 UzaDs| aurnalArticl 202! Fu,C.; Che Obder adults 2re mare likety 1o resist ch English Scopu: E1,E3
s mote with the random bivariate generalized ordered peabit . e B u Part A: Policy and Practice A o " L ¥ - J
The impact of i ional agr and g policies on Bl s
194 XWRDEIH3 g of llution and carbon  journalArticle 2025 John, C.K.; T P The transportation sector is one of the | English Scopus = jul | E1,E2,E3
Assessment Raview
emissions in the transportation sector
Journalt of Construction
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Management
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198 SIEZSVS2 Sauth Atrica™s manutacturing sector? A fresh insight from nonlinear  [ournalArticle 2024 Ngepah, N Discaver Sustainability Owing to recent developments and Imp English Scopus = 0 E1, E2,E3
autoregressive distributed Lag (NARDL) modet
189 HELZWNVC ;’:‘;“::'o':i:‘::‘“e""“: HowFlying TaxisWill Shape the Future of -\ oamicle 2024 Naveen, P. Sustainability (Switzertand) The advent of fying taxis, also known a: English Scopus F1,E2,E3
Smart-Circular gies for ging bi resource i Convarsiie i
200 BNMMLCTP Anovel app using circular intuiti Tuzzy journalArticle 2024 Alinejad, $ M nw A The growing global poputation and the 1 English Scopus 0 E1,E2,E3
methods anage
Emission reduction pressure snd enterprise digital transformation: : A Business Process - = ;
201 2JAGBEZD ournatanicle 2024 Li, X.; Yan, Purpose: Coardinating low-carbanizatic English Scopus E1,E2,E3
do i ion and digital matter? ! ¢ Management Journal & HEngly o
202 3855271 Exploring the fusion of greening and digi for sustainability  jour 2024 Ye, .o Zhe OUMatof Cleaner gating o 1 English Scapus | E1E2,E3
Praduction
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heavy-duty machinery in Nigeria: A consumers’ perspective Production
206 BAZBWT7P prketing Stuegyand b hsisofElecticCarsina — noaicle 2024 Uy, JRR World ElectricVehicle o ge-scate integration af etectric w English Scopus = 0 E1.E3
Developing Country: A Perspactive fram the Philippines Journal
L of uptake the sotar pl system Engineering Sclence and
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A Novel Data-Envelopment Anatysis Interval-Valued Fuzzy-Rough-
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206 YOMGasI ournalArticle 2024 Andjetkows Mathematics The of English Scopus E1,E2,E3
Q Determining the Efficiency of Road Sections Based on Haadway : ¥ o G = 3
Analysis
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Participants in Construction Projects: The Impact of Trust ! 2 . g 4 F Enls i = 3
Aligning and cil The rode of | Jaurnat of Cleaner .
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aconomy context
Internationai Journal of
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and Planning
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Recommendations for Facilitating Seamless Integration Planning and Management
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Green Marketing Strategies
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Research Opportunities
oz a8 ongd 53 Journal of Cleaner
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impact on A
Duffi i by Latin American oil and gas n Carporate Governance .
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perspective .
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222 5QZ4DYRE s i e journalasticle 2024 Giron, 1.; S Sensors The emergence of autonomous vehicle English Scopus = | | E1,E2,E3
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Energy Cornmunities Journal
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driving vehicles
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: Asia Pacific Journal of
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. . ) — Transportation Research
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Comprehensive Review of Carbon Capture and Storage Integration in
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Perspectives
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automated vehicles: A meta-analysis
and Behaviour
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Dec i the oy ot humar n
247 S57LMDFPN China: Insights into energy, susta:nabl i 2024 Anser, MK Sustalnable Futures The increasing acknowledgment of the English Scapus = F1,62,E3
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A Study on the Key Factors for the Sustainable Development of :
255 KYWYadyr ournalArticle 2024 Wang. M... Systems This study is based on an Investigation: English Scopus E1E3
Snared Moblility Based on TDM Theory: The Case Study from China ) e S dy VEEe Bls ’ . j
Transportation Research
Investigating the potential of a battery swapping method at refuel X i : s
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Application of UTAUT2 on Adopting Antificial Intelligence Powered : Technological Forecasting  _ 5 2 2
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and Behaviour
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economy and Industry 4.0 Engineering
Assessment of Shared Mobility Acceptability for Sustainable :
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2024 ACC/AHA Key Data Elements and Definitions for Social
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Does the new enargy vehicles subsidy policy decrease the carbon
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Parspectives
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Perspectives
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65 8 i) S Foraiasig se SoclEharde journatanticle 3 ous, Sib SSciuCrings echnological Forecasting and Sacial € Englis Scopus = [H 3
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technologies In the logistics Industry Loglstics Management
ATOE approach to establish a green supply chain adoption decision R ’
536 SKSEINKW journatinticle 2016 Hwarg, B.- The green ly chain is an innovation English Si E1,E2,E3
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Self-orgal Journal of Humanitarian
569 GE4U2285 L inati irical evidence from h Jour 2020 Mutebl, H. Logistics and Supply Chain  Purpose: To coordinate humanitarian a English Scopus = O E1,£2,E3
organisations in Uganda Management
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579 PUK35UN4 The aug of o gement tNMOUgh INdUsty £.0: 0\ naiaticle 2022 Miso, M.;2 8 8 This h criticat elemen English Scopus = O E1.E2,E3
case of Aviation sector of emerging economy Research and Practice
Ergonomics Perspective in Agricuttural Research: A User-Contred Journat 6 The Instit of
580 BH489CIZ Approach Using CAD and Digital Human Modeling {DHM) journalArticle 2016 PateLT.;S Computer-alded Design {CAD) and Digl English Scopus = _ E1 E2,E3
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How can smart mobility i 1r: :
591 APASNGRU age? A bling & | journalArticle 2020 Butler, L.;* ‘SW::’:::;‘WS Transportation disadvantage is about tf English Scopus = 3 E1,E2
systematic review
The Role of Perceived Value and Green Consumption Attituge on . ? £
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595 YOEVTTWW Asurveyon 2016-2019 journatArticle 2020 Chen, Y. Integration and f i ion engin English Scopus /] a E1.E2,E3
Management
T ) : Bvi . . f . .
596 DZMTARZZ ransportation, lhe'paihoneu vo.cxov 1o rule them all: Bvidence fram journatrticle 2021 Pa— Journat o and tis tedge 1 English s s = 3 E1,E2,E3
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anvironment in Canadian long-haul truck drivers ! it Haalth . & { i1 il = = =
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national Canadian survey
INTERNATIONAL ARCHIVES
625 AAHAGBVQ 'a;;|°c'::1:“;'::'“:e"[:":;":’::fe:u':::f:e:m‘:;":o'fmm JoumnatAnticle 2016 Cunha, NC OF OCCUPATIONALAND  Alcohal use may be assaciated with oc English WOS:000379192600001 = a E1,£2,E3
i R " ¢ ENVIRONMENTAL HEALTH
CONSTRAINING THE UBER-POWERFUL DIGITAL PLATFORMS: A UNIVERSITY OF NEW
626 GERWVDS) PROPOSAL FOR A NEW FORM OF REGULATION OF ON-DEMAND [ournalArticle 2022 Rawling, M SOUTH WALES LAW Late In 2020 In Calitornia, two glant rids English WOS:001130768900001 . j E1E3
ROAD TRANSPORT WORK JOURNAL
“Fram good heared we get val " - an . Lann .
827 3LUSICKH 3 jaurnalinicle 2020 Loth, CC; t BMC PALLIATI g d Lay a English WOS:000528681100001 E1,E2,E3
P Y study of care across Africa ! BMC PALLIATIVE CARE pry o = .
Primary Prevention of Welght Galn Among New Bus Operatars OCCUPAT(I)OFNAL AND
628 UCEDH2TE Results of the "S & Haalth Impacts For Transit op i Articl 2023 Olson, R; F ENVIRONMENTAL ObjectiveThis study aimed 1o test the fc English WOS:000925880100019 = 3 E1.E3
Pl
during Onboarding” (SHIFT Onboard) Pitot Study NERICRE
629 GU3ZFEYC COVID-19 in the Workplace in Indonesia |ournalArticle 2022 Lestar, F' SUSTAINABILITY Coronavirus Disease 2019 (COVID-19) English WOS:000771675500001 . :] E1,E2,E3
The potential effects of autonomous vehicles on alcohol y y DRUG AND ALCOHOL .
630 B2UBRDX7 ournalArticl 2020 Booth, L h Introduction By removing the need for 2 English WOS:000547557100017 E1,E3
consumption and drink-driving behaviours llisdd it b4 REVIEW X 1O removng TEng = 3
A review of studies risk .
631 VROSUYAV v i ournatArticle 2008 Robb, G; S INJURY PREVENTION ective: To critically raise the put Englsh VOS:000252868300012 ELE3
tactors for work-related road traffic crashes and Injuries I ol A Pt Englis . j
Concordance of Motor Vehicle Crash, Emergency Department, and TRAFFIC INJURY
632 N974IRFG Inpatient Hospitalization Data Sets in the Identification of Drugsin - journalArticle 2013 Bunn, T; Si PREVENTION Objactive: Prescription drug overdosas English WOS:000336085100003 /] a ELE3
Injured Drivers
JOURNAL OF
Implementing a Sleep Health Education and Sleep Disorders OCCUPATIONAL AND
633 BYPDIEQY Scroening Program in Fire Departments A Comparison of |ournalArucle 2016 Barger, LK; BARASONHERGAL Objective: The objective of this study Is English WOS:000377812000017 = 0 ELE3
Il
Methadology MEDICINE
. TRANSPORTATION
634 UMiGEG: | T0e inpactofrestricted driver:slicenses on'crash sk for. older journalamicle 2017 Ashridge, | RESEARCH PART A-POLICY Background: As the Canadian poputatic English WOS:000395612300010 = 0 F1,F3
drivers: A systematic review -
AND PRACTICE
TRANSPORTATION
Abriefand ised online i jon i per v " RESEARCH PART F-TRAFFIC _ . N "
635 3BCQIES 3 o journalArticle 2021 Horswill, ¢ Drivers whao have higher lewels of hazan English WOS:000641904800010 E1
on a vali test of hazard | ption skitl used for driver licensing ] PSYCHOLOGY AND % s = .
BEHAVIOUR
636 AE3YUBTN dsks LS i Htendescuny journatarticle 2025 Chua, R; W TECHNOLOGY IN SOCIETY  'Ci ipping’ (CS), a burgeoning tre English WOS:001417320500001 = | E1,E2,E3
Great to use as a conversation starter: End user views on the JOURNAL OF SAFETY
837 Q2 acceptability and ibility of a pi yp! ision aid for older journalArticle 2025 Vearhuls, ! AESEARCH Background: Conversations about drivi English WOS:001365097200001 0 E1 E2,E3
drivers
‘Itis empowering and gives peopla dignity in a vary difficult process':
68 Desuwzs O studyto understand the Vews | waiamcle 2024 Vearhuis, | HEALTH EXPECTATIONS  Background: Decisions about driving fo English WOS:001186252100001 /] 0 £1,62,€3
of end users in the cultural adaptation of a demantia and driving
dacision aid
i il i i Il
639 YWILNEVI Exploting percoptions about chronc wastingdisease disksamong. o, uaicle 2016 Schuler, ki *11OLIFE SOCIETY Chronic wasting disease (CWD) is a fat English ViOS:000373125600007 0 E1,62,E3
wildlife and agr p and BULLETIN
640 NDosSaIP ‘é‘:::::'z;::::;‘r:y Care [aloheot Deevery [ethots Arss journalArticle 2025 Ferguson, IAMANETWORKOPEN  Impartance Saciodemographic charac! English VWOS:001455401100004 1 ELE2
CADERNOS BRASILEIROS
Aging, work and technology: application criver as a laboral possibility | < DE TERAPIA OCUPACIONAL- i ez P
1 74 01 ticle 4 de 08, The transi 124 S
64 DNES83 for the 50+ e journalatic 2021 Barros, BRAZILIAN JOURNAL OF e ransiti WWOS:000640229200002 a EQ
OCCUPATIONAL THERAPY
TRANSPORTATION
The effect of psychosocial factors on of driver education . RESEARCH PART F-TRAFFIC ) ) ’
642 BADZEPIY 2 B aurnatArticl 2018 Bates, LiH Professional driver education and train English WOS:000496865700012 E1,E3
using the goals for driver education framewerk I “ PSYCHOLOGY AND reme s = .
BEHAVIOUR
The eftectiveness and Impact of driver Bicensing programs on JOURNAL OF TRANSPORT &
643 BSNLE4SB licensing and employment rates for Aboriginal and Torres Strait journalArticle 2021 Porykali, B HEALTH Introduction: Access 1o a valid driver lic English WOS:000655678600003 = 0 E1,E2,E3
Islander paoples of Australla: A systematic review
Il T
E-Cigarette Use in Young Adult Nevar Cigarette Smokers with ::im ON‘:N’?:M
644 14Z3UIN Drsabilities: Results from the Behaviora! Risk Factor e j 2021 Atuegwu, RFS.EARCH ANO PUBLIC Young adult never cigarette smokers wi English WOS:000654243200001 = 3 E1,E2,E3
System Sunvey HEALTH
645 DEVQNLAC ASIESIMEN G SIACT ORI IN NEW ZeABRa- ThR CUTEREISI0N: |1 omalarticle: (2010 Hoggarth, AUSTRALSANIOURNAL - o o/ hose of this articte is to clarifytl English V0S:000295007600009 = 0 E1,E2,E3
research and recommendations ON AGEING
Pravider Consensus an Candidate Protective and Risk Factors for
648 ETVWLSFW Adverse Psy 0 ; ing Di ge From a PICU:  JournalArticle 2020 Wiliams, ;EE:J'I‘Z:‘::: GRIMCALCARE Objectives: Pedlatric palliative care prc Englsh WOS:0005009523000001 = | E1,E2,E3
AModified Delphi Study”
\What aspects of h and Jou! OF RISK
647 S5MUCNQ) perceptions of law enforcement {-rep ot j Anticle 2015 MacKenzie RFSFARC'H The aim of the current study was 1o exa English WOS:000362831500006 = 7 F1,E3
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health knowleoge using an online forum

engagement ratlos); combines qualitatve
coding of forum content with quantitative
anatysts of post engagement

[ No. Title Study Design Country Population Sample Size
Steep and Mental Health in Truck Drivers: Review covers a tatal
. 9 Professional truck drivers (TDs), both male
1 Descriptive Review of the Current Evidence Revews Descriptive review of existing literature; Inaty, USA, Brazll, and? e, across various countries {Hal, sample size of 87,261 male
and Proposal of Strategies for Primary nota primary empidcal stady. Australia \;% Beazil, Australia), “| and 3,887 temale drivers
Prevention e i across eight studies
Systematic Review (Includes ACTS, guasi- Long-gistance truck drivers (2500 km/cay)
The effect of weight loss interventions in o ( USA, Fintand, and & = { ) Total: 1,214 participants
2 Reviews experimental, and pre-post intervention peimanity male, aged 18+, fromthe USA,
truck drivers: Systematc review Australla across 7 studias
studies) Fintand, and Australia
The impact of heart rate-based drowsiness .
monitoring on adverse driving events in Prospective, non-randomized controlled 59 participants (25 Devic
nl on adverse driving o " ipa IO
3 . e Quantitative trial conducted under naturakistic Malaysla 59 male heavy vehicle drivers In Mataysla gl
heavy venicle drivers under naturalistic % 3&Control)
¢ conditions.
conditions
(Weight Contral Intervention for Truck Cluster-randomized controlled trial U.S. commercial truckdrivers, mostly mal 452 participants {229
S, LIS vers, e, a
4 |Drivers: The SHIFT Randomized Controtled | Quantitative Involving 22 trucking terminals from S usa sl > sl
G y aged ~48 years intervention, 223 conirol}
Trial, United States companies inthe U.S
U.S. truck drivers (predominantly male, 134 participants
Process evaluation of a prewiousty
Process Evaluation of a Mobile Welght Loss| average age ~49) who were ovarwelght or (Intervention group
5 Quantitative |conducted cluster-randonvzed controlled) Usa < ¢
Intervention for Truck Drivers i abese (BMI1227), employed at 5 trucking | completers from the SHIFT
|
companies trial}
|Ertectiveness of health promotion Systamatic Review of 9 articles covenng 8] USA, Sweden, Truck drivers [mostly male), mean age  |Across studies, sample sizes|
6 |peogrammes for ruck drivers: A systematic Reviews unigue heaith promation interventions far]  Netherlands, and ~38-48 years, from the USA, Swecen, rangad from 30 10 542
reviev truck drivers Australia Netherlands, and Austrabia participants
Keep on trucion': how effective are health
P ; Truck drivers (250% truck driers requived in )
Jtehaviour imenentions on truck drivers' . Systematic review and meta-anatysis of USA, Europe, L ¢ 2,137 panticipants across
7 Reviews included studies); mainly male, working in
health? A systematic review and meta- 19 Intervention stuces Australia, Tawan & 18 Incluxded stuthes
X the U.S., Europe, Australla, Tawan
analysis
) 34 male professional truck drivers (UK-
A Phenomenological qualitative study using)
8 |Truck drivers’ perceptions on wearable Qualitate i o T dang UK based, average age 42,2}, recruted from one 34 participants
L C
devices and heatth promation: a quakitative woup logistics comparry
study
106 long-haul truck driveers (mostly White
9 Quantitative Cross-sectional quantitative study USA married males), recruited at trade shows and 106 participants
Truck Drvers’ Use of the internat: A Mobile viacompanies inthe U.S.
Health Lifeline
—
Facilitating adoption of virtual Cross-sectional survey study using Logistics servica provider [LSP) statf in 355 valld respondents from
10 ities through emaotianal Quantitative | structural equation modeling (SEM| and Taiwan Taiwan - client-facing employess in air/sea ato13l of 500 distributed
connection in tha global logistics industry maoderation analysis frewght firms questionnaires
Cross-sactional quantitative survey with
Exploring the challenges faced by Dutch o A %
open-text analysis {mixed methods in Dutch professional truck drivers {n=3,708); | 3,708 professional truck
11 Jtruck drivers in the era of tachnologlcal Quantdative Netharlands
practice, but predeminantly quantitatyve national and international drvers drivers
advancement
instructure)
Notapplicabie -no
Nat human participams; study focuses on articipant sample; the
Tachnology-enabled capabilities in road Multi-method study: Systematic Literature) B 5 iy 3 » @
. D capabilities Inroad fralght transportation  |study reviews 66 articles and|
12 | Ireght transportation systems: A multi- Reviews Review {SLR), seconcary data analysis, Notspecified FRALS & o
mathod study and expert validation iz .pe
Infrastructure, technologies) with 6 logistics
professionals
uantitatwe obsarvatonal study using
Mobiie apps anc employae behavioe: An Q i dyusing
et eal-wortd app usage and bel aldata 109 professional drivers from alarge -
empincal imvestgation of the 11,805 trips logged from 109
13 Quantaative from dnvers over 11,805 tnps; UK and US4 angineering firm, operating fleet vehicles in
Implementation of a fleet-management drivers
piat obsenvational study usig app logs and the UK and US
P Poisson regression
Multi-method exploratony Study using
Fuzzy Delphi Method (FOM), Interpeetive
15 logistics expens In India with 9-17 years
Identification ang anatysss of adoption Structural Modelling (ISM), and MICMAC ol : e )
> : . 3 . of experience in warehousing, ranspart, | 15 experts (FDMAISM input
14 | bartiers of gisruptive technologies inthe | Mixed Methods | snatysis; combined structured qualitatve India
inventory, and customer senvice sample)
logistics Industry expert judgement (Delphijwith management
quantitative modeling and analysis .
{ISM/MICMAC)
Impact of electronic logging devices on
P Edrg palred quantitative survay and qualitative Canadian long-haui truck drivers (LHTD); |59 LHTD completad both the|
15 |fatigue and work environment In Canadian | Mxed Methods 5 7 Canada ‘
inzerviews peimarity mate {95%), mean age 53 years survey and interviews
{ong-haul truck drivers
Mixed-mathod content analysis using
qualitative thematic coding and 1,760 forum posts analyzed;
Mixed-methoo analysis of truck driver uantitatee post metncs {frequenc: Talch VTS Fatts Ipatiog i an optniaecess 150 posts selected
[ o i ans < uency, by 3
16 y Mived Metnods| 7 Pl . iy Canada anlina health torum (The Truckers Report 2D

Health Forum)

randomiy foe systems-tevel

codng
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Intesvention for Truck Drivers

campetition, self-manitoring, and
matrational interviewing

ariginal SHIFT trial had a
control group

| No. Title Intervention Type Comparison Group tudy Duration Setting
No direct intervention; the review No formal comparison groug;
Steep and Mental Health in Truck Drivers: et P gon Not alongitudinal study; | Various: Long-haul trucking,
o discusses proposed strategies like studies reviewed inciuded
Descriptive Review of the Current Evidence timeline details relate to workplace, highways, road
1 5 educational programs, telzhealih drivers with and without
and Proposal of Strategies for Primary s 3 dividual studies some
monitoring, ete., as potential sleep/mental health ,
Prevention (most are cross-sectional), | medical exam settings,
Interventions. disorders.
Multicompanent lifestyte interventions: | Present In 3 studles (2 RCTs Workplaces {Irucking
) ) . MiEompanent iNeso 4 Rangedtrom 1 month ta 12 places {icling
2 The effect of weight loss interventions in diet, physicat activity, and1q {5 rmonths: some had fod companies), health clinics,
s; Some Diow-
truck drivers: Systematic review (M), d , [design); remaining were single I remote {online, phone-
team competitions group studies s basedinterventions)
The impact of heart rate-based drowsiness
g . 4weeks [Phase 1) + 12 Real-world driving
monitoring on acverse driving events in Wrist-worn HR-based drowsiness
3 Yes (Device vs, Control group) | weeks (Phase 2) = 16 weeks | [naturalistic), shift-based
heavy venicle drivers under naturalistic moniionng device
& total work enviranments
conditions
SHIFT program - multicomponent
(Weight Contral Intervention for Truck intervention: weight-loss competition, Trucking company terminals
n Yes - Usual practice control
4 |Drivers: The SHIFT Randormized Controtled | behavioral self-monitoring. computer- 6months across multipta states; real-
. L group at maiched teminals S
Trial, United States based training, and motivational world work environments
nterviewing
No direct comparison in this
Multicomponent mobile-delivered Dy Mabile/remote delery;
article (focus was only on
Process Evaluation of a Mobile Welght Loss| program: web-basad tralning. weight loss ’ 6manths {intervention participants accessed
5 intervention compieters); the

perad)

materials via personal
devices or lerminals

|Ettectiveness of health promotion

Multicomponent health pramotion
Interventions, including counseting.

4 of Bimeventions included

Trucking companies,

health knowleoge using an online forum

forum analysis

AC108s categories

[ ogrammes for ruck drivers: A systematic ; B Varned: 4 months 10 2 years highways, and
prog ¥ education, physical activity, nutrition, and | reference/comparison groups ¥ gy
ravievw transportation field settings
sometimes work oractice changes
Keep on trucion': how effective are health 2 Varled across studies — Worksites/truck dapots,
5 Interventions targeting physical activity, | Presentin some studies {e.g.
behaviour interventions on ruck drivers : trom Bweeksto 12« months, |  remote {digital/ phone-
7 sedentary behanior, sleep, diet, weight RCTs and quasi-ACTs); 7
health? A systematic review and meta- dapending on the based), moed work/home
loss, drug/alcobal use, ano/or smoking | studies had no control group &
analysis Intervention amironmens
Conducted over a period of
Not an intervention study - explores X . P
8 Irruckdivers' o health Noane - nat applicable in several weeks (focus groups Focus graups beld at
' ¢ sty 7 qualltative design in Noy-Det 2014); no long- | logistics company in the UK
devices and health promation: a quakitative technology and health prometion
1erm follow-up
Study
Not an intervention study - examined Trucking trade shows and
One-time survay - snapshot
9 Internet usage patterns among truck Nong e deationatasaian company sites across the
Truck Drvess’ Use of the internet: A Mobile drivers ¢ Us
Health Lifeline
Workplaces inthe logistics
s Not an intervention - assassed factors o s
Facilitating adoption of virtuat 3 X Data collected in Industry; sample drawn from
influencing adoption of vinual None - no intervention or z
10 through ematianal . July-August 2021; one-time | Diractory of Members of Air
communities (VCs) in the logistics control condition
connection in tha global logistcs industry industry cross-sectional survey and Sea Freight Farwarder
Association, Taiwan
No formai comparison grou Onmequestonaake
Exploring the challenges faced by Dutch No imervention ~ the Study assessed e group: distributed via trucker-
analysis includes comparisan Survey administered in
11 Jtruck drivers in the era of I P ,woark safety, by subgroup fe.2., nationalys.| Septembar-October 2021 focused media plattorms
advancement technology perceptions, etc. g (Transporteffect BY,
international drivers)
Cnau"cursmulmsi
No buman interventan; identifies and
Tecnnology-enabled capabilities in road R o bled Not specified induration | Context is global road fraight
12 | reight transportation systems: A multi- i Not applicable terms; validation conducted | transpontation systems; not
(£.8., smarnt contracts, lleet management,
mathod study ower May to Octaber 2020 field-based
loT-based tracking)
Indirect -comparison
Mobiie apps ano emoloyae behavior: An
4 p!ys i Not an interventional trial; cbserved those Lsing real-ti Real-world commercial
empincal imvestgation of the .
13 of afieet. behavior based onuse of a fleet- natfications and those not | 5-moath penad in early 2016| driving conditions {UK and
: " management moblle app using them in early us)
PP dﬂlﬂ'mem amse
Not spacified in exact Logistics sector In india
Igantitication ang anatysis of adoption Not an Intervention - aimed atidentitying | None - comparative anatysis B o
3 SR - 2 % > duration; metheds suggest | (warehouses, transport,
14 | bartiers of gisruptive technalogies in the bartiers to adopting distuptive winternal viaranking ol
(ogistics Industry technalogles {01s) in logistics bamiers shertiemeve T alany procuIment
g > 2 angagemant exper knowledge based)
Impact of electronic logging devices on Not an interventon study; assessed Contupted o AbaI o
R ot ) FARYA Novembar fyearnot | 7 truck stops across Alberta
15 |fatigue and work environment In Canadian Impact and perceptions of using Yes - ELD users vs, non-users explicitly nody, | and Sask oo
(ong-haul truck drivers electronic logging devices (ELDs] ; g
s goe (DS} implied 2021)
No intervention; study explares health | None - anstysis is descriptive,
Mixed-methoo analysis of truck driver T 4 P Posts from 2006t 2016 | Online forum - The Truckers
16 knowledge and percaptions via online | though themes are compared

anatyzed retrospactively

Report Health Forum
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Trial, United States

biometric screenings, and process

sracking

wraining. motwational
interviewing via phone

but emphasizes Integrated physical

and occupational health

| No. Title Data Collection Methods Digital Platform/Tool Used Theoretical Framework Pesr-Reviewnd
Literature review methodology, [ Tele-health support and anline|
Steep and Mental Health in Truck Drivers: BY: P Not based on a formal behaviaral
i orignal studies involved self- educational programs were Yes - published in the International
Descriptive Review of the Current Evidence N & theory: highlights relationships 2
1 ; administered guestionnaires, megical | recommended but not used Journal of Emvironmental Research
and Proposal of Strategies for Primary 5 ¥ 4 3 between sleep disorcers, mental 5
TS, Inteniews, graphy, and directly in the studies arvd Public Health
Prevertion health, and ococupational stress,
database reviews, reviewed
Mativational Intendewing (MI] was
Extracted from Included studies: Online training modules, e
. - the primary behavior change
. B L weight, BMI, waistfat measurements,; phone-based coaching, N
The effect of weight loss interventions in 4 approach; some mention of
2 self-reported logs, follow-up behavioral self-manitoring Yes - Published in PLOS ONE
truck drivers: Systematc review behavioral counselng, but bmited
assessments; risk of blas tools used 10015 (e.8., l0gs, step
3 theory details in most included
for review counters)
studies
The impact of heart rate-based drowsiness
mm“:"r % ree driving events in IVMS (in-vehicle monitaring system), Based on physiological markers (MR
acve 1! "
3 . e KSS {Karolins«a Sleepiness Scale), | Holuxwnst-worn HR device | vanabitity); not explicily grounded | Yes - published In Sleep Heaith
heavy venicle drivers under naturalistic
¢ sleep diaries, HR data In a behavtoral theory
conditions
Objective body measurements {BMI,
" b‘ dy { Mobite-friendly website for | Total Worker Health approach; not
Wkt Controlintatvention faLTuek WelEhe; Tat); s6ll:portedsuveys o] <TRAIN software f rooted in @ named behavioral theary | Yes - Published in American Journal
3 > for 2 - Publs an Jou
4 |Drivers: The SHIFT Randomized Controtied \diet, sleep, physical activity), e o

of Public Health [AJPH}

Process Evaluation of a Mobile Welght Loss
Intervention for Truck Drivers

Self-monitoring logs, motivational
Interviewing records, training module
completions, and prefpest
measuraments (weight, activity, diet)

SHIFT web platform, cTRAIN
teamning software, and mobile
coaching calls

Based on Ecological Perspective,
Social Cognitive Theary of Salf-
Regulation, Operant Theory, and

aligned with the Total Worke: Health

(TWH) approach

Yes - Publishad In Sa‘ety and Health

atWark

»

|Ettectiveness of health promotion

Questionnaires, blometric

peogrammes for ruck drivers: A
ravievw

PN Suveys,
exercisa testing, and interviews

s,

Some used on-board
computers (OBCs) and web-
based taols as paet of
Intecventions

Only 2 studies used theory explictly:

Transtheofetical Model, Social

Cognitive Theary, Sockal Contextual

Model

Yes - Published in Health Education

lournal

Keep on trucion': how effective are health
behaviour interventions on truck drivers'
health? A systematic review and meta-
analysis

Extracted from reviewed studies:
abjective tools (e.g., acceleromerry,
actigraphy, blometrics), self-report
surveys, and validated questionnaires

Included interventions using
Fiabns, online web apps,
moblle devices, and self-

menitoring platforms

Only some studies used theory; 8.,

Sacial Cognitive Theary,
Transtheoretical Model, Health
Beliet Model, Sel’-efficacy theary

Yfes - Publishad in BMC Public
Health, a peer-reviewad journal

Truck drivers’ f on

Audio-recorcec facus groups,
1 veshatim; thematic

devices anc health promation: 3 quakitative,
Study

content analysis

Discusslons centered on
weatable healthtech {e.g.,
Ftbits, apps), though no
specific branc/device was
used

Psychalogical phenomenoiogy.

discussion guided by themes from

prior research but not roated in
format behavioral theory

Yes-Published in 8MC Public Health|

10

Truck Drvess’ Use of the internet: A Mobile
Health Lifeline

Paper and pencil surveys with
questions on demographics, health,
work, and Intermet usage, analyzed
using SAS software

Laptops, smartphanes, tablets
used by participants; study
explores patential of mobite
health (mHealth) toals

No formal theoretical framework
applied

Yes - Published in Workplace Health

& Satety

Facilitating adoption of virtual
through emotianal
connection in the global logistics industry

Seif-adminstered structured
questionnaies using Liken scales;
validated via pilot testing, EFA, CFA,
SEM

Study focused on adaption of
virtual commundties (VCs) -
nol specific taols, butincludes
apps, platforms, and internal
systems

Technetogy Acceptance Model

[TAM) with ermotianal connection as

a moderator

Yes-Published In International
Journal of Logistics Research and
Applications

1

Exploring the challenges faced by Dutch
truck drivers in the era of tachnologlcal
advancement

Structured guestionnaire (51 multiple-
chaice questions, 15 open
commants); taxt analyzed using GPT-
4, statistical metnods included factor

analysis

Discussion of advanced driver
assistance systems (ADAS):
ACC, LKA/LDW, AEB,
cameras, on-board computers|

Notbased on a named behavioral

theoey; interpretations touch on

signal detection theory and lilich’s

Taols for Conviviality'

Yas - Published in Frontiers in Pubiic

Health

1.

~

Technology-enabled capabillties in road
Ireight transportation systems: A multi-
mathod study

Systematic Besature review,
secondary data (gov/industry reports),
and expert interviews (via
videoconference}

Vide range of techaologies

discussed: loT, blockshain,

smarn GPS, ITS, RFID, cloud
platforms, mabile apps,
augmented reality, etc.

Nane explicitly applied; capability

readiness laval (CAL} model
adapied from TAL (Technology
Readiness Level) is used
conceptually

Yas - Published in Expert Systems
With Applications, & paer-reviewed
pumal

13

Mobiie apps anc employae behavioe: An
empincal imvestgation of the
ot a fleet. it

app

App usage logs, Crving incident data
(14 risky behaviors), anakyzed with
mixed-effects Polsson regression

Fieet-managemant moble
app with reai-time
notifications and pre-drive
feedback features

Based on feadback theory ano

Expeniential Leaming Theory [Kolb);
pre-driving feedback and real-time

feedback studied as behavioral
modifiers

Yes - Published in International
Journal at Intormation Managament

14

Identification ang anatysss of adoption
barriers of gisruptive technalogies in the:
logtstics Industry

Structureo expert surveys via FOM and
ISM instruments, analyzed using fuzzy
logic, nierarchical modeling, and
MICMAC matrix

Stucty anatyzes barriers to 7
DTs: 10T, blockenain, big data,
drones, Al avtonomous
venicles (AVs), 3D prnting

Thecey of Disruptie innovation and

Ecosystems Framework {Adrer &
Kapooar, 2016)

Yes - Published in The International
Journal of Logistics Management

15

Impact of electronic logging devices on
latigue and work environment In Canadian
long-haul truck drivers

Structured survey (sdapted from US
and Canacian tools), semi-structured
interviews, statistical analysis, and
thematic coding using Nvivo

Electronic Loggmg Devices
|ELDs) - specitic models not
named

Phenomenalogicat approach used
for qualitative analysts; no formal

behadaral theary

Y¥as - Published in Joumal ot
Transport & Health

1

@

Mixed-methoo analysis of truck driver
health knowleoge using an online forum

Forum scraping and qualitative coding
by researchers; metncs

Siudy platform was an online
forum, but specific health

Inciude posts per code, views, replies,
engagement 1atios

ware discussed
{e.g.. DOT regutations, faness
acace, diet tools)

Applied Rasmussen's Risk

Management Framework to assess

systems-level awareness

Yas - Published in Satety Scierce
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Funding Source

Steep and Mental Health in Truck Drivers:
Descriptive Review of the Current Evdence
and Proposal of Strategies for Primary
Prevention

Limitations Noted

No exteral funding recaived.

Small number of stixlies available,

8C105s study countries,
and regulations, primarily descriptive, not
sysiomatic review or meta-analysis,

The effect of weight loss interventions in
truck drivers: Systematic review

National Health and Medical
Research Council (NHMRC,
Australia); Transport Workers
Union; Lintox; Centre for Work
Health and Safety

Small sample sizes, risk of bias across studies,
heserogeneity in design and outcome reporting,
Timitad long-term evidence

The impact of heart rate-based drowsiness
monitaring on acverse driving events in
heavy venicle drivers under naturalistic
conditions

Shelt Road Safety; autnors from
Shell contributed to design and
manuscript, but not data
collection/analysis

Low device sensitivity, sell.report bias, small
number completing both phases, potental
Hawtharne effect

(Weight Contral Intervention for Truck
Drivers: The SHIFT Randomized Controtled
Trial, United States

&

National Heart, Lung, and Blood
Institute {NHLBI| - NIH {Grant
RO1HL1054950)

Attrition, lack of In-depth distary tracking, no
long-term follow-up, moderate partcipation
rate, difficult to Isolate components af the
intervention

Process Evaluation of a Mobile Welght Loss
Intervention for Truck Drivers

©«

Nationat Heart, Lung, and Blood
Institute (Grant
ROIHL1054950); sponsor had
no imvalyement in manuscript
preparation

Non-random sampie {only thase who completed)
intervention}, no comparlson group In current
analysis, Bmited generalizability beyond study

complaters

|Ettectiveness of health promotion

Small number of studies, bmited sample sizes,

health? A systematic review and meta-
analysis

paper

weak L quality, shoet foll 3
6 |peogrammes for ruck drivers: A systematic Not stated in the article. b g Y 15
lirmited use of theary, no direct chronic disease
ravievw
outcomes
Keep on trucion': how effective are health Small number of studies with robust
9 behaviour interventions on truck drivers' Not directly specified inthe | methadetogy, modesate-1o-high heterogeneity,

weak long-term follow-up, low certainty in some
outcomes

8 |Truckdrivers’ percaptions on wearable
devices anc health promation: a quakitative,
Study

EIT Digital, NIMR CLAHRC for
North West London

Single-organization sample, Umited
genarabizability, volunteer bias, low prioe
exposure 1o wearables among participants

Truck Drvess’ Use of the internet: A Mobile
Health Lifeline

NIOSH (Natianal Institute for
Occupational Safety and
Health) - Gramt R210H009365

Cross-sectional design, patential recall bias,
Urmited ganeralizabllity (recrulted at trade
shaws), o objective usage tracking

Facilitating adoption of virtual

UK Ecoramic and Social

Lacked client-sxle perceptions, limited

1

-

truck drivers in the era of tachnologlcal
advancement

A Research Council (ESAC)and | generalizability beyond Tatwan, results might
10 through emotianal H 3
connection in the global logistics industry Tawan MOST (UK-Taiwan vary with staff characteristics; longitudinal
¥ 4 Network Grant 2021} designs suggested
Exploring the challenges faced by Dutch Netherlands Organization for Self bias, some in

Sclentific Resaarch (NWO)
(Transitions and Behawior grant)

comment boxes, technology sentmant possibly
affected by misunderstanding of systems

Technology-enabled capabillties in road
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CAPES - a BrazMan national
research funding foundation
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depth discussien of each capavllity, only
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13

app

Mot meatianed
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time feedback group, passible underreporting of
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Identification ang anatysss of adoption
14 | bartiers of gisruptive technalogies in the
logtstics Industry

Nat explicitly ststed

Small sample of expens, exploatory design,
regional scope, limited to 10 barmers.

Impact of electronic logging devices on

Alberta Occupatonal Heatth

Small sample, convenience samplng, lack of

health knowleoge using an online forum

stated In acknowlecgments

15 |fatigue and work environment In Canadian and Safety Futures Grant Lor data, no
long-haul truck drivers Programme of specific ELD devices
Lack of moderation, no demographic data,
1 Mixed-methoo analysis of truck driver Na external funding - explicitly passible misclassification of posts, small
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possible misinter pretation of farum tone
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Koy Fndings

Outcomes Measured

and Proposal of Strategies for Primary
Prevention

Steep and Mental Health in Truck Drivers:
Descriptive Review of the Current Bvdence

Sleep and mental health issues are
prevalent among TOs, contributing to
road accldents;

need for primary prevention strategles

Sleep quality, prevalence of psychiatric
disorders (deprassion, anxiety, stress),
substance use [alcobol, drugs), BMI,
accident risk,

The effect of weight loss interventions in
truck drivers: Systematic review

Multicomponent interventions [aspacially)
those Lsing Mi] had medium-to-targe
effects onweight loss: sustainability

remains uncertain; evicence level Is weak

averadl

Weight, BMI, waist circumference, 131
mass, blood glucose levels, presence of
diabetes/metabolic syndrome

monitoring on adverse driving events in
heavy venicle drivers under naturalistic
l:md_imns

The impact of heart rate-based drowsiness

Device use reduced harsh braking events
signiticantly; accuracy was modest

Harsh braking. harsh acceleration, self-
reparted sleep and sieepiness

Weight Contral Intervention for Truck
Drivers: The SHIFT C

&

Statistically significant welght loss (-3.31
kg between groups), increased

Trial, United States

R Intake, and physical
acthdty; 15-min increase in sleep;
scalable mtervention

©«

Intesvention for Truck Drivers

Process Evaluation of a Mobile Welght Loss

BMI, body weight, body fat %, waist
circumference, diet {fat %, sugar intake},
physical activity, seep quatty and
duraticn, and sell-reported driving safety

Self-manitoring was the strongest
peedictor of weight loss; completing all
components (certification] led to the
mast substantial results (5.35 kg loss vs.
143kg)

Bady weight, truit and vegetable
consumption, physical activity levets

|Ettectiveness of health promotion

review

peogrammes for truck drivers: A systematic

Some Success in Improving intermadiate
health outcomes (e.g., BMI, physical
activity); strongest when education and
counseling comgonents were included

BMI, body fat %, physical actrty, blooo
peessure, Cholesterol, nutrition, stress,
fatigue, job control, smoking, anc dietary
behawvior

behaviour interventions on truck drivers'
health? A systematic review and meta-

Keep on trucn': how etfective are health

Small-to-moderate improvemant In frult
and intake; no

Dot (fruit/veg), physical activity,

effects on other cardiometabolic or

y behautor, sleep, BMI, weight,
blood pressure, chalesteral, smoking,

analysis behavieral health outcomes alcohol use
Drivers are open to using wearabte health| P ions, attitudes, ions, and
h, but hiave privac, barriers parable health
8 |Truckdrivers’ percaptions on wearable b sinined S ) ek
the need for tech aligned with truckers' technologles and workplace health
devices and health promation: a quakitative 2
unique work conditions promaticn
Study
Truckess usec the Internet more fof job- FrequanicyeTtemiet Useipersositvs
o 3 s e 5.
related tasks than haalth; younger and e, i
2 less experienced drivers used it more Jubjdevdoe types used, assadiatiang
Truck Drvers” Use of the Internat: A Mobile P el with demographics and work history
Health Lifeline
Percemes ease of use and touse VCs, pe of
Facllitating adoption of virtual ¥ % ‘
A% sgniticantly predict VC e-business usage,]  use, perceived usefulness, emotional
10 through emotianal ¥ ¢ > £
connection in the global logistics industry o Y { ia muiti-itern
g moderates bath pathways constructs)
Drivers report low perceived respect,
Exploring the challenges faced by Dutch 2 pe pe Perceptions of prafession, work
. wark pressure {(national drivers), and
11 Jtruck drivers in the era of tachnologlcal pressure, safety, wages, technological
secunty concems {international drivers);
advancement Los S accepiance, and future outlook
mixed views on ADAS technelogies
Igentitied 32 tecnnology-enabled
Technology-enabled capabillties in road capabuities across 6 categones; 28 are Not health outcomes; study mapped
12 | reight transportation systems: A multi- commercially ready, 4 ase still technological capabilities anc readiness
mathod study experimental; offers roadmap for lewels in logistics operatians
implemantation
Mobiie apps ano emoloyae behavio An - | Pre-driving app use significantly reduced
o DF)S i .F'. i _m y Total risky driving incidents, and specific
empincal imvestgation of the figky driving behavior, thes effect was
13 types: braking, speeding, turning, lane
p of & fleet it by real-tima notifications and o
app amgplified with app usage experience g, etc.

Igantification ang anatysis of adoption
14 | bartiers of gisruptive tect jes in the

Lack of top management suppart,
legal/regulatory frameworks, and

logitstics Industry

& are major drivess of DT
adoption Darmiers; trust and privacy are
dependent

Relatwve weight and interdependency of
10 adoption bariers ta DTs

Impact of electronic logging devices on
1

o

long-haul truck drivers

latigue and work enviranment In Canadian

ELD Lsers reported less fatigue, better
sleep, lower stress, ant reduced
pressure to violate hours-of-senice
regulations; some raised concems about
Income and parking availability

Mixed-methoo analysis of truck driver

1
health knowledge using an oaline forum

Sleep guality, sleep fragmentation,
percevadfatigue, stress, income
impact, usability concens, and parking
challerges

Truck drivers showed limited systems-
Iewel nealth knowledge, strong interest in
food/exercise, but sharad low-quality
hesith advice: high sell-blame identified

Engagemant with health topics
(quantdied), thematx: codes of health
knowledge, and systems-level attribution
of health responsibility
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APPENDIX IV - QUALITY ASSESSMENT OF THE
STUDIES

1 — Wipfli et al. 2019 — CASP Random Controlled Trials Checklist

2 — Greenfield et al. 2016 — CASP Qualitative Checklist

3 — Heaton et al. 2017 — CASP Cross-Sectional Studies Checklist

4 — Levi-Bliech et al. 2019 — CASP Cohort Studies Checklist

5 — Crizzle et al. 2022 — MMAT

6 — Versteeg et al. 2018 — MMAT
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Critical Appraisal

Skills Programme

CASP Checklist:
For Randomised Controlled Trials (RCTs)
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Reviewer Name: | Rocel Tadina

Paper Title: Process Evaluation of a Mobile Weight Loss Intervention for
Truck Drivers

Author: Wipfli, Brad; Hanson, Ginger; Anger, Kent; Elliot, Diane L.; Bodner,
Todd; Stevens, Victor; Olson, Ryan

Web Link: https://linkinghub.elsevier.com/retrieve/pii/$2093791117305425

Appraisal Date: May 18, 2025

During critical appraisal, never make assumptions about what the researchers have done. If it is not
possible to tell, use the “Can’t tell” response box. If you can’t tell, at best it means the researchers
have not been explicit or transparent, but at worst it could mean the researchers have not undertaken
a particular task or process. Once you’ve finished the critical appraisal, if there are a large number of
“Can’t tell” responses, consider whether the findings of the study are trustworthy and interpret the

results with caution.
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Section A Is the basic study design valid for a randomised controlled trial?

1. Did the study address a clearly formulated Xlyes|[ | No|_] Can’t Tell
research question?

Population: Commercial truck drivers in the U.S.

Intervention: The SHIFT mobile health weight loss

program

Comparator: Control terminals

QOutcomes: Body weight, diet, physical activity

2. Was the assignment of participants to Xlyes| | No | _|Can't Tell

interventions randomised?
The study used cluster randomisation: 10 terminals
were paired and randomly assigned to intervention
or control using an SAS-generated sequence.

Allocation was concealed at the terminal level prior
to rollout.

3. Were all participants who entered the study | D<]Yes[ ] No[_] Can't Tell
accounted for at its conclusion?

CONSORT-style flowchart provided.

Loss to follow-up reported; 134 of 266 intervention

participants completed follow-up.

Intention-to-treat was not explicitly stated, but

dropouts were acknowledged and quantified.

Section B Was the study methodologically sound?

4. (a) Were the participants ‘blind’ to [Ives X] No |_] Can’t Tell

intervention they were given?
Participants were aware of their involvement in
SHIFT; blinding was not possible due to the nature of
the digital intervention.

(b) Were the investigators ‘blind’ to the [IyesX]I No || Can’t Tell
intervention they were giving to
participants? Investigators were not blinded, which is typical in

behavioural intervention studies.

(c) Were the people assessing/analysing [_Iyes| | No [X] Can't Tell
outcome/s ‘blinded’?

Not reported. Some outcomes were not blinded;
objective data were system-generated.

5. Were the study groups similar at the start of | DXIYes|[ [ No[ | Can’t Tell
the randomised controlled trial?
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Baseline characteristics (age, BMI, tenure) were
reported and comparable between intervention and
control groups.

6. Apart from the experimental intervention,
did each study group receive the same level
of care (that is, were they treated equally)?

Xlyes [ ] No|_] Can’t Tell

Both groups were followed up equally and only the
SHIFT program varied between groups.

Section C: What are the results?

7. Were the effects of intervention reported
comprehensively?

Xlyes| | No | | Can't Tell

Qutcomes were clearly specified.

GEE models are used to compare groups.

p-values and predicted mean differences reported.
Engagement metrics and subgroup comparisons
were also discussed.

8. Was the precision of the estimate of the
intervention or treatment effect reported?

XlYes|[ | No|_] Can't Tell

Confidence intervals for key outcomes were
reported in supplemental tables.

9. Do the benefits of the experimental
intervention outweigh the harms and costs?

XlYes|[ | No| ] Can't Tell

No significant harms were reported.

Cost analysis was not included, but benefits (e.g.,
weight loss, and behaviour change) were statistically
significant for certified participants.

Section D: Will the results help locally?

10. Can the results be applied to your local
population/in your context?

XlYes [ ] No|_] Can’t Tell

Truck drivers in similar mobile workforces, especially
in North America, could benefit.
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Behaviour change targets (e.g., diet, self-monitoring)
are broadly relevant.

11. Would the experimental intervention Dyes ] No [_] can't Tell
provide greater value to the people in your
care than any of the existing SHIFT combined multiple behaviour change
interventions? components.

Its digital delivery makes it scalable, but local
implementation may depend on infrastructure
and tech access.

APPRAISAL SUMMARY: List key points from your critical appraisal that need to be considered
when assessing the validity of the results and their usefulness in decision-making.

Positive/Methodologically Negative/Relatively poor Unknowns
sound methodology
e Strong cluster RCT design e Lackof blinding e Blinding of
e Clearoutcomes and e No cost-effectiveness analysis assessors
analytic approach e Limited generalizability outside | ® Sustainability of
e Real-world relevance North American truck drivers behaviour change
e Engagementand post-intervention
behavioural theory
integration
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Critical Appraisal

Skills Programme

CASP Checklist:
For Qualitative Research
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Reviewer Name: | Rocel Tadina

Paper Title: Truck drivers’ perceptions on wearable devices and health
promotion: a qualitative study

Author: Greenfield, Rama; Busink, Ellen; Wong, Cybele P.; Riboli-Sasco, Eva;
Greenfield, Geva; Majeed, Azeem); Car, Josip; Wark, Petra A.

Web Link: https://doi.org/10.1186/512889-016-3323-3

Appraisal Date: May 18, 2025

During critical appraisal, never make assumptions about what the researchers have done. If it is not
possible to tell, use the “Can’t tell” response box. If you can’t tell, at best it means the researchers
have not been explicit or transparent, but at worst it could mean the researchers have not undertaken
a particular task or process. Once you’ve finished the critical appraisal, if there are a large number of
“Can’t tell” responses, consider whether the findings of the study are trustworthy and interpret the

results with caution.
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Section A Are the results valid?

1. Was there a clear statement of the aims of
the research?

Xlyes || No || Can’t Tell

Aim: To explore truck drivers' perceptions of
wearable devices and mobile health (mHealth)
technologies.

Justified as an under-researched area relevant to
improving health in this high-risk population.

2. Is a qualitative methodology appropriate?

DXlves| | No| | Can't Tell

The goal was to understand subjective experiences
and attitudes; thus, the qualitative methodology
(focus groups) was appropriate.

3. Was the research design appropriate to
address the aims of the research?

Ddves [ ] No [_] can't Tell

A phenomenological approach was used to explore
drivers' lived experiences and perceptions, which
aligned well with the study's aim.

4. Was the recruitment strategy appropriate to
the aims of the research?

Xves[ | No| | Can’t Tell

Participants were recruited from one large logistics
company where the intervention would be relevant.

The authors acknowledged the recruitment context
and described participant demographics clearly.

5. Was the data collected in a way that
addressed the research issue?

Xlyes| | No | ] Can’tTell
Four semi-structured focus groups were used.
The study provides a clear explanation of the

method, use of audio recording, and thematic
analysis.

6. Has the relationship between researcher and
participants been adequately considered?

DYes |:| No & Can't Tell

There was no clear discussion of reflexivity or
researcher positionality, which is a limitation of
qualitative accuracy.
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Section B: What are the results?

7. Have ethical issues been taken into
consideration?

DAves [ No ] can't Tell

Approved by Imperial College Research Ethics
Committee (Ref: 141C2246); informed consent
obtained

8. Was the data analysis sufficiently rigorous?

XlYes| | No| | Can't Tell

Thematic analysis was used. Themes and
representative quotes were presented clearly.

Multiple researchers were involved in the analysis;
data saturation was mentioned.

9. Isthere a clear statement of findings?

XlYes| | No[_] Can't Tell

Thematic categories were clearly presented (e.g.,
barriers, facilitators, attitudes).

Credibility and limitations were acknowledged in the
discussion.

Section C: Will the results help locally?

10. How valuable is the research?

XlYes| | No| ] Can't Tell

The study adds valuable insight into the feasibility
and acceptance of mHealth among truck drivers.
Suggestions are made for tailoring technology to fit
occupational constraints.

The need for more inclusive future research and
adaptation for other populations is discussed.

APPRAISAL SUMMARY: List key points from your critical appraisal that need to be considered
when assessing the validity of the results and their usefulness in decision-making.

Positive/Methodologically Negative/Relatively poor Unknowns
sound methodology
e (Clearaimand appropriate e Sample limited to one ¢ No mention of
design company in the UK (affects researcher
¢ Rich data collection and generalisability) reflexivity or
transparent thematic positionality
analysis
e Ethical protocols followed
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ChSP

Critical Appraisal
Skills Programme

CASP Checklist:
For Descriptive/Cross-Sectional Studies

Reviewer Name: | Rocel Tadina

Paper Title: Truck Drivers' Use of the Internet: A Mobile Health Lifeline
Author: Heaton, Karen; Combs, Bryan; Griffin, Russell
Web Link: https://pubmed.ncbi.nlm.nih.gov/27807256/

Appraisal Date: May 18, 2025

During critical appraisal, never make assumptions about what the researchers have done. If it is not
possible to tell, use the “Can’t tell” response box. If you can’t tell, at best it means the researchers
have not been explicit or transparent, but at worst it could mean the researchers have not
undertaken a particular task or process. Once you've finished the critical appraisal, if there are a large
number of “Can’t tell” responses, consider whether the findings of the study are trustworthy and
interpret the results with caution.
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Section A: Are the results valid?

1. Did the study address a clearly focused issue?

Xlyes [ | No| | Can't Tell

Aim: To describe how long-haul truck drivers use the
internet for personal and work-related tasks, including
health information.

The population, outcome, and scope were clearly
defined.

2. Did the authors use an appropriate method
to answer their question?

XlYes| | No| | Can'tTell

A cross-sectional descriptive survey was
appropriate to explore current behaviours among
a defined group of workers.

3. Were the subjects recruited in an acceptable
way?

[_IvesXI No | | Can't Tell

Recruitment was done at trade shows, companies, and
word-of-mouth; convenience sampling introduces
potential bias and limits generalizability.

4. Were the measures accurately measured to
reduce bias?

[LIves ] No [X] Cant Tell

Self-report surveys were used, but there was no
mention of validation of survey items (e.g., for
frequency or accuracy of internet use).

Some questions may be subjective and prone to recall
bias.

5.  Were the data collected in a way that
addressed the research issue?

XlYes || No|_] Can't Tell

Data collection via a structured paper-and-pencil
questionnaire was clear and relevant to the research
goals.

6. Did the study have enough participants to
minimise the play of chance?

[ves[] No [X] can't Tell

No power calculation was reported.
The sample size of 106 may be limited depending on
the variability in responses across subgroups.

7. How are the results presented and what is
the main result?

Ddves ] No [_] can't Tell

Results were clearly summarized by proportions and
trends (e.g., age, experience, education level related to
internet use).

Key finding: The Internet is used frequently for work-
related tasks but less often for health.

e

. Was the data analysis sufficiently rigorous?

Xyes [ | No| | Can’t Tell

Descriptive statistics and chi-square tests were used to
identify group differences.
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Limitations in-depth are acknowledged in the
discussion.

9. Is there a clear statement of findings? Xyes ] No ] can't Tell

The findings were clearly stated with adequate support
from data and discussed in the context of prior
research.

10.Can the results be applied to the local [_Ives| | No [X] Can't Tell
population?

Limited generalizability due to sampling method and

regional focus (mostly U.S. drivers at specific

locations).

Results may not represent all truck drivers or those in

other transport subgroups.

11.How valuable is the research? Xyes[ | No | | Can’t Tell

Contributes useful insights into tech adoption and
behaviour among truck drivers, especially for digital
health communication.

Highlights demographic differences in engagement
with technology.

APPRAISAL SUMMARY: List key points from your critical appraisal that need to be considered when
assessing the validity of the results and their usefulness in decision-making.
Positive/Methodologically sound | Negative/Relatively poor Unknowns
methodology

e Clearresearch question * Non-random, convenience e Accuracy of self-

e Appropriate cross-sectional sampling report measures
design e No validation of the surveytool | e Potential bias due to

e Practical relevance for e No power analysis recruitment settings
mHealth design
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ChSP

Critical Appraisal
Skills Programme

CASP Checklist:
For Cohort Studies

Reviewer Name: Rocel Tadina

Paper Title: Mobile apps and employee behavior: An empirical
investigation of the implementation of a fleet-management
app

Author: Levi-Bliech, M.; Kurtser, P.; Pliskin, N.; Fink, L.

Web Link: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85069049085&doi=10.1016%2fj.ijinfomgt.2019.07.006&partneriD=
40&md5=d0f6a104f5bf827c61d0903df795173b

Appraisal Date: May 18, 2025

During critical appraisal, never make assumptions about what the researchers have done. If it is not
possible to tell, use the “Can’t tell” response box. If you can’t tell, at best it means the researchers
have not been explicit or transparent, but at worst it could mean the researchers have not
undertaken a particular task or process. Once you've finished the critical appraisal, if there are a large
number of “Can’t tell” responses, consider whether the findings of the study are trustworthy and
interpret the results with caution.
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Section A: Are the results valid?

1. Did the study address a clearly focused issue?

Xlyes [ | No| | Can't Tell

Aim: To explore how mobile fleet-management app
usage impacts risky driving behaviour in professional
drivers.

Clear outcomes (risky driving events), exposure (app
use), and population.

2. Was the cohort recruited in an acceptable
way?

[Ives ] No [X] Can't Tell

Participants (109 drivers) were from a single large
engineering organization, so the cohort may not be
fully representative of the general population of truck
drivers.

3. Was the exposure accurately measured to
minimise bias?

Xlyes || No|[_] Can't Tell

App log files provided objective, timestamped data on
pre-driving and real-time usage.

Groups were identified based on actual interaction
with the app features.

4. Was the outcome accurately measured to
minimise bias?

XYes| | No| ] Can’tTell

Qutcomes (risky driving events) were objectively
recorded by the app, including harsh braking,
speeding, etc.

5. (a) Have the authors identified all important
confounding factors?

Xlyes|_| No|_| Can't Tell

Key confounders discussed: driving experience, app
familiarity, and trip characteristics.

b) Have they taken account of the
confounding factors in the design and/or
analysis?

EYes |:| No D Can’t Tell

The study used mixed-effects Poisson regression to
adjust for driver-level and trip-level variables.

6. a) Was the follow up of subjects complete
enough?

EYes D No E] Can't Tell

11,8065 trips were recorded; no attrition or incomplete
data was flagged by the authors.

b) Was the follow up of subjects long
enough?

&Yes E] No I:] Can't Tell

The study spanned 5 months, which is sufficient
to observe repeated driving behaviours and
cumulative engagement patterns.
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Section B: What are the results?

7. What are the results of this study? XlYes || No |_] Can't Tell

Clear results: “Pre-driving app use was associated with
reduced risky driving behaviour.”

Real-time feedback weakened this effect (moderating
interaction).

Usage experience strengthened beneficial effects.

8. How precise are the results?

DAves [ I No[_Jcan't Tell

Confidence intervals were reported, and
significant associations were highlighted.

9. Do you believe the results?

Xlves[ | No| | Can't Tell

The study is well-designed for observational analysis.
The large dataset, objective measurements, and
statistical controls support validity.

Section C: Will the results help locally?

population?

10.Can the results be applied to the local _Ives[ ] No [X] Can’t Tell

May depend on fleet type, country, organizational
policies, and access to similar technology.

Limited to drivers employed by a single large
multinational company.

available evidence?

11.Do the results of this study fit with other XJyes|_] No |_] Cant Tell

Aligns with feedback and learning theory and previous
research on digital behaviour change tools.

practice?

12.What are the implications of this study for [LJYes[ I No|_]Can'tTell

Demonstrates that mobile feedback tools may be
valuable for reducing risk in fleet operations.

May inform driver training, tech design, and incentive
structures.

APPRAISAL SUMMARY: List key points from your critical appraisal that need to be considered
when assessing the validity of the results and their usefulness in decision-making.

Positive/Methodologically Negative/Relatively poor Unknowns
sound methodology
e Strong statistical modelling | Limited generalizability e Organizational and cultural
e Objective measurement of (single company) variability in similar
both exposure and ¢ Norandomized comparison contexts
outcomes group
e Confounders accounted for




Rocel Globio Tadina Page | 133

Study: Impact of electronic logging devices on fatigue and work environment in Canadian long-haul truck drivers (Crizzle et al. 2022)
Part I: Mixed Methods Appraisal Tool (MMAT), version 2018

Category of study Responses

designs Yes | No | Can’ttell | Comments
Screening questions S1. Are there clear research questions? v
(for all types) S2. Do the collected data allow to address the research questions? v

Further appraisal may not be feasible or appropriate when the answer is ‘No ™ or ‘Can’t tell’ to one or both screening gquestions.

Methodoelogical quality criteria

1. Qualitative 1.1. Is the qualitative approach appropriate to answer the research question?

1.2. Are the qualitative data collection methods adequate to address the research question?

1.3. Are the findings adequately derived from the data?

1.4. Is the interpretation of results sufficiently substantiated by data?

1.5. Is there coherence between qualitative data sources, collection, analysis and interpretation?

NENTN PN Y

2. Quantitative 2.1. Is randomization appropriately performed?

randomized controlled 2.2. Are the groups comparable at baseline?

trials 2.3. Are there complete outcome data?

2.4. Are outcome assessors blinded to the intervention provided?
2.5 Did the participants adhere to the assigned intervention?

3. Quantitative non- 3.1. Are the participants representative of the target population? v
randomized 3.2. Are measurements appropriate regarding both the outcome and intervention (or exposure)? v
3.3. Are there complete outcome data? v
3.4. Are the confounders accounted for in the design and analysis? v
3.5. During the study period, is the intervention administered (or exposure occurred) as intended? v

4. Quantitative 4.1. Is the sampling strategy relevant to address the research question?
descriptive 4.2. Is the sample representative of the target population?

4.3. Are the measurements appropriate?

4.4. Is the risk of nonresponse bias low?

4.5, Is the statistical analysis appropriate to answer the research question?

5. Mixed methods 5.1. Is there an adequate rationale for using a mixed methods design to address the research question?

5.2. Are the different components of the study effectively integrated to answer the research question?

5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted?

5.4. Are divergences and inconsistencies between guantitative and qualitative results adequately addressed?

5.5. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?

SIS[SIS]S

Hong QN, Pluye P, Fabregues S, Bartlett G, Boardman F, Cargo M, Dagenais P, Gagnon M-P, Griffiths F, Nicolau B, O’Cathain A, Rousseau M-C, Vedel I. Mixed Methods Appraisal
Tool (MMAT), version 2018. Registration of Copyright (#1148552), Canadian Intellectual Property Office, Industry Canada.
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Study: Mixed-method analysis of truck driver health knowledge using an online forum (Versteeg et al. 2018)
Part I: Mixed Methods Appraisal Tool (MMAT), version 2018

Category of study
designs

Responses
Yes No | Can't tell Comments

Methodological quality criteria

Screening questions S1. Are there clear research questions? v
(for all types) §2. Do the collected data allow to address the research questions? v

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can’t iell” to one or both screening questions.

1. Qualitative 1.1. Is the gualitative approach appropriate to answer the research question?

1.2. Are the qualitative data collection methods adequate to address the rescarch question?

1.3. Are the findings adequately derived from the data?

1.4. Is the interpretation of results sufficiently substantiated by data?

1.5. Is there coherence between qualitative data sources, collection, analysis and interpretation?
2. Quantitative 2.1. Ts randomization appropriately performed?

randomized controlled 2.2. Are the groups comparable at baseline?

trials 2.3. Are there complete outcome data?

2.4. Are outcome assessors blinded to the intervention provided?

2.5 Did the participants adhere to the assigned intervention?

IR RYAYAS

3. Quantitative non- 3.1. Are the participants representative of the target population?

randomized 3.2. Are measurements appropriate regarding both the outcome and intervention (or exposure)?
3.3. Are there complete outcome data?

3.4. Are the confounders accounted for in the design and analysis?

3.5. During the study period, is the intervention administered (or exposure occurred) as intended?

4. Quantitative 4.1. Is the sampling strategy relevant to address the research question? v
descriptive 4.2. Is the sample representative of the target population? v
4.3. Are the measurements appropriate?
4.4. 1s the risk of nonresponse bias low? v
4.5, Is the statistical analysis appropriate to answer the research question?

«

5. Mixed methods 5.1. Is there an adequate rationale for using a mixed methods design to address the research question?

5.2. Are the different components of the study effectively integrated to answer the research question?

5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted?

5.4. Are divergences and inconsistencies between quantitative and qualitative results adequately addressed?

5.5. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?

SIS ISISISIS

Hong ON, Pluye P, Fabregues S, Bartlett G, Boardman F, Cargo M, Dagenais P, Gagnon M-P, Griffiths F, Nicolau B, O’Cathain A, Rousseau M-C, Vedel 1. Mixed Methods Appraisal
Tool (MMAT), version 2018. Registration of Copyright (#1148552), Canadian Intellectual Property Office, Industry Canada.
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APPENDIX V — AT LOGBOOK

A. Search String Expansion Assistance

Prompt 1:

1 am setting some keywords for my systematic literature review and these are my initial main keywords
for "AND". Will you help me add more keywords for "OR" for all the keywords written below?

(compliance OR retention OR engagement OR ...) AND (e-health OR...) AND (mobile applications
OR...) AND (transportation sector OR transportation OR transport sector OR transport OR...)

ChatGPT response 1:

Here’s a list of additional "OR" keywords for each main keyword group you mentioned. I’'ve expanded
them to include synonyms, related terms, and variations commonly used in research:

1. Compliance, Retention, Engagement
Existing: compliance OR retention OR engagement

Expanded:

compliance OR adherence OR conformity OR observance OR commitment OR retention OR
continuation OR perseverance OR engagement OR participation OR involvement OR
motivation OR user behavior OR user adoption

2. E-health
Existing: e-health

Expanded:
e-health OR digital health OR telehealth OR telemedicine OR mHealth OR online health
services OR health informatics OR virtual healthcare OR electronic health services OR remote
healthcare

3. Mobile Applications
Existing: mobile applications

Expanded:

mobile applications OR mobile apps OR smartphone apps OR mobile software OR digital
applications OR mobile tools OR app-based solutions OR mobile platforms OR health apps OR
app technologies

4. Transportation Sector
Existing: transportation sector OR transportation OR transport sector OR transport

Expanded:

transportation sector OR transportation OR transport sector OR transport OR logistics OR
mobility OR transit OR public transport OR freight OR supply chain OR travel sector OR traffic
systems OR transportation infrastructure OR urban mobility

Let me know if you'd like me to refine these further or create a more structured query!
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Prompt 2 (same thread):

1 have additional main keywords... AND (truck drivers OR...)
ChatGPT response 2:

Great! Here's an expanded list of "OR" keywords for truck drivers:
Truck Drivers
o Existing: truck drivers

o FExpanded:
truck drivers OR lorry drivers OR heavy vehicle operators OR freight drivers OR commercial
drivers OR long-haul drivers OR professional drivers OR logistics drivers OR delivery drivers
OR transportation workers OR motor freight drivers OR road freight drivers

Let me know if you'd like me to revisit or refine any other parts of your query!

Prompt 3 (same thread):

Another main keyword:
...AND (Europe OR EU OR European Union OR...)
ChatGPT response 3:

Here’s an expanded list of "OR" keywords for Europe:
Europe, EU, European Union
e Existing: Europe OR EU OR European Union

e Expanded:
Europe OR EU OR European Union OR European countries OR Eurozone OR European
Economic Area OR EEA OR Euro region OR Schengen area OR European continent OR
Western Europe OR Eastern Europe OR Northern Europe OR Southern Europe

Let me know if you'd like to refine this further!

B. Full-Text Review — Data Extraction Assistance

Prompt 1:

If I attach a document, will you help me extract some information from it? Please help me identify the
following parameters according to the attached document. For reference, I am including their
description/importance:

(*Attachment: Garbarino et al. — 2018)

Field/Column Description of Importance

Study Design To identify the appropriate appraisal tool, for assessing the quality
of the study and level of evidence for additional transparency

Population Description of participants

Sample Size Helps assess the strength and validity of findings

Intervention Type Type of digital health intervention applied in the study

Comparison Group If any; Relevant for evaluating outcomes

Study Duration Timeframe of the study, helps assess sustainability and exposure

Setting Workplace, on-road, clinical, remote, etc.; context for how the

intervention was implemented
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Data Collection Methods

Helps assess validity

Digital Platform/Tool Used

Names/Types of tools used

Theoretical Framework

Any behavioural or health theory used; Useful for conceptual
mapping

Peer-Reviewed

Final checking to ensure that the inclusion criteria are met

Funding Source Reveals potential bias or conflict of interest
Limitations Noted To acknowledge weaknesses in the study; helps in quality appraisal
Key Findings Summary of main results; forms the basis for synthesis

Outcomes Measured

Primary outcomes (e.g., engagement, compliance, retention, health
indicators)

Ethical Consideration

Check whether yes, no, waived, unclear — with brief explanation

ChatGPT response 1:

Yes, absolutely! Here’s the extraction based on the document you uploaded:

Field/Column Extracted Information

Study Design Descriptive review of existing literature; not a primary empirical study.

Population Professional truck drivers (TDs), both male and female, across various
countries (Italy, USA, Brazil, Australia).

Sample Size Review covers a total sample size of 87,261 male and 3,887 female drivers

across eight studies.

Intervention Type

No direct intervention; the review discusses proposed strategies like
educational programs, telehealth monitoring, etc., as potential interventions.

Comparison No formal comparison group; studies reviewed included drivers with and

Group without sleep/mental health disorders.

Study Duration Not a longitudinal study, timeline details relate to individual studies reviewed
(most are cross-sectional).

Setting Various.: Long-haul trucking, workplace, highways, road environments, some

medical exam settings.

Data Collection

Literature review methodology, original studies involved self-administered

Methods questionnaires, medical exams, interviews, actigraphy, and database reviews.
Digital Tele-health support and online educational programs were recommended but
Platform/Tool not used directly in the studies reviewed.

Used

Theoretical Not based on a formal behavioral theory; highlights relationships between
Framework sleep disorders, mental health, and occupational stress.

Peer-Reviewed

Yes, the paper is published in the International Journal of Environmental
Research and Public Health, a peer-reviewed journal.

Funding Source

No external funding received.

Limitations Noted

Small number of studies available, heterogeneity across study methods,
countries, and regulations; primarily descriptive, not systematic review or
meta-analysis.

Key Findings Sleep and mental health issues are prevalent among TDs, contributing to road
accidents, underdiagnosed/undertreated problems, need for primary
prevention strategies.

Outcomes Sleep quality, prevalence of psychiatric disorders (depression, anxiety, stress),

Measured substance use (alcohol, drugs), BMI, accident risk.

Ethical No — "No mention of ethics approval.”

Consideration

Would you also like me to format this into a ready-to-use table (e.g., Excel or Word document) for easier

use? oo =7
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Prompt 2 (same thread):

Hello, I need your help again with another study data extraction. Same parameters to determine,

including ethical approval. Here is the file.
(*Attachment: Pritchard et al. — 2022)

ChatGPT Response 2:
Based on the content of the study by Pritchard et al. (2022), here is the full extraction of the requested
parameters:
Field/Column Extracted Information
Study Design Systematic Review (includes RCTs, quasi-experimental, and pre-post
intervention studies)
Population Long-distance truck drivers (=500 km/day),; primarily male, aged 18+, from
the USA, Finland, and Australia
Sample Size Total: 1,214 participants across 7 studies

Intervention Type

Multicomponent lifestyle interventions: diet, physical activity, motivational
interviewing (MI), counselling, education, team competitions

Comparison Group

Present in 3 studies (2 RCTs and 1 quasi-experimental design),; remaining
were single-group studies

Study Duration

Ranged from 1 month to 12 months; some had follow-ups up to 30 months

Setting

Workplaces (trucking companies), health clinics, remote (online, phone-
based interventions)

Data Collection

Extracted from included studies: weight, BMI, waist/fat measurements, self-

Methods reported logs, follow-up assessments, risk of bias tools used for review
Digital Online training modules, phone-based coaching, behavioral self-monitoring
Platform/Tool tools (e.g., logs, step counters)

Used

Theoretical Motivational Interviewing (MI) was the primary behavior change approach;
Framework some mention of behavioral counseling, but limited theory details in most

included studies

Peer-Reviewed

Yes — Published in PLOS ONE, a peer-reviewed journal

Funding Source

National Health and Medical Research Council (NHMRC, Australia),
Transport Workers Union; Linfox, Centre for Work Health and Safety

Limitations Noted

Small sample sizes, risk of bias across studies, heterogeneity in design and
outcome reporting, limited long-term evidence

Key Findings Multicomponent interventions (especially those using MI) had medium-to-
large effects on weight loss, sustainability remains uncertain; evidence level
is weak overall

Outcomes Weight, BMI, waist circumference, fat mass, blood glucose levels, presence of

Measured diabetes/metabolic syndrome

Ethical Approval Not mentioned in the paper — likely not required due to being a review, but

you should classify this as “No” per your form’s categories

Let me know if you'd like this formatted as a table or entered into a specific template/document.

Prompt 3 (same thread):

How about for this article?

(*Attachment: Wolkow et al. — 2020)

ChatGPT Response 3:

Based on the full content of Wolkow et al. (2020), here is the extracted information aligned with your
required parameters:
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Field/Column Extracted Information
. Prospective, non-randomized controlled trial conducted under naturalistic
Study Design oy
conditions.
Population 59 male heavy vehicle drivers recruited from two hauliers in Malaysia.
Sample Size 59 participants: 25 in Device group, 34 in Control group.

Intervention Type Use of a wrist-worn heart rate-based drowsiness detection device.
Comparison Group Yes: Device vs. Control groups.

16 weeks total: 4 weeks in Phase 1 (device in silent mode), 12 weeks in Phase 2

Durati . . .
Study Duration (device in active mode with alerts).

Naturalistic driving conditions, including real work shifts across morning and

Settin Lo, . .
g afternoon/evening times in Malaysia.

Data Collection  In-vehicle monitoring system (IVMS), self-reported Karolinska Sleepiness Scale
Methods (KSS), sleep diaries, and device-recorded heart rate and drowsiness data.
Digital

Platform/Tool Holux wrist-worn HR device using photoplethysmography (PPG) sensors.

Used

Theoretical Not explicitly grounded in a formal theoretical model, but draws on
Framework physiological principles of heart rate variability and sleepiness.
Peer-Reviewed Yes — Published in Sleep Health, a peer-reviewed journal.

Shell Road Safety funded the study. Authors from Shell were involved in project

Funding Source . . . X . .
g design and manuscript preparation but not in data collection or analysis.

Low sensitivity of the HR device, small number of participants who completed
Limitations Noted both phases, potential Hawthorne effect, reliance on self-reported
sleepiness/sleep data.

The HR-based device significantly reduced harsh braking events when alerts

Key Findings . ; o

Y 8 were active, though its predictive accuracy was modest.
Outcomes Harsh braking, harsh acceleration, sleep duration, subjective sleepiness (KSS),
Measured drowsiness event frequency.

>

Ethical Approval  [Z Yes — “All procedures were approved by the institutional ethics committee.’

Let me know if you'd like all three articles compiled into a summary table or document.

Prompt 4 (same thread):

Apart from mentioning the study design, will you also mention the category according to this list:

Study Design Examples Appraisal Tool

Quantitative Randomised controlled trials (RCTs), CASP
interventional trials

Observational Cohort studies, cross-sectional surveys CASP

Qualitative CASP

Interview-based studies, focus group research,
thematic analysis studies
Mixed Methods Combined quantitative and qualitative studies MMAT
Reviews Systematic reviews, meta-analyses of AMSTAR 2
interventions or observational data

(*Attachment: Olson et al. — 2016)




Rocel Globio Tadina Page | 140

ChatGPT Response 4:

Yes, I can absolutely do that. Here is the extracted information from Olson et al. (2016) — the SHIFT
randomized controlled trial, including its study type category and corresponding appraisal tool based
on your classification:

Field/Column Extracted Information

Study Design Cluster-randomized controlled trial involving 22 trucking terminals from 5
companies in the U.S.

Study Type Quantitative — fits under RCTs/interventional trials

(Category)

Appraisal Tool CASP (Critical Appraisal Skills Programme)

Population U.S. commercial truck drivers, mostly male, aged ~48 years

Sample Size 452 participants (229 intervention, 223 control)

Intervention Type  SHIFT program — multicomponent intervention: weight-loss competition,
behavioral self-monitoring, computer-based training, and motivational

interviewing
Comparison Group Yes — Usual practice control group at matched terminals
Study Duration 6 months
Setting Trucking company terminals across multiple states, real-world work
environments
Data Collection Objective body measurements (BMI, weight, fat %), self-reported surveys
Methods (diet, sleep, physical activity), biometric screenings, and process tracking
Digital Mobile-friendly website for logging, cTRAIN software for training,
Platform/Tool motivational interviewing via phone
Used
Theoretical Total Worker Health approach; not rooted in a named behavioral theory but
Framework emphasizes integrated physical and occupational health
Peer-Reviewed &7 Yes — Published in American Journal of Public Health (AJPH)
Funding Source National Heart, Lung, and Blood Institute (NHLBI) — NIH (Grant
ROIHL1054950)

Limitations Noted  Attrition, lack of in-depth dietary tracking, no long-term follow-up, moderate
participation rate, difficult to isolate components of the intervention

Key Findings Statistically significant weight loss (—3.31 kg between groups), increased
fruit/vegetable intake, and physical activity, 15-min increase in sleep;
scalable intervention

QOutcomes BMI, body weight, body fat %, waist circumference, diet (fat %, sugar
Measured intake), physical activity, sleep quality and duration, and self-reported
driving safety

Ethical Approval &7 Yes — Approved by the institutional review board at Oregon Health &
Science University (OHSU)

Would you like this one added to a master summary table along with the previous studies?

Prompt 5 (same thread):
(*Attachment: Wipfli et al. — 2019)

ChatGPT Response 5:
Based on the full content of Wipfli et al. (2019), here is the detailed extraction:
Field/Column Extracted Information
Study Design Process evaluation of a previously conducted cluster-randomized controlled

trial




Rocel Globio Tadina

Page |141

Study Type Quantitative — intervention evaluation using statistical models

(Category)

Appraisal Tool CASP (Critical Appraisal Skills Programme)

Population U.S. truck drivers (predominantly male, average age ~49) who were
overweight or obese (BMI >27), employed at 5 trucking companies

Sample Size 134 participants (intervention group completers from the SHIFT trial)

Intervention Type

Multicomponent mobile-delivered program: web-based training, weight loss
competition, self-monitoring, and motivational interviewing

Comparison Group

No direct comparison in this article (focus was only on intervention
completers), the original SHIFT trial had a control group

Study Duration

6 months (intervention period)

Setting

Mobile/remote delivery, participants accessed materials via personal devices
or terminals

Data Collection

Self-monitoring logs, motivational interviewing records, training module

Methods completions, and pre/post measurements (weight, activity, diet)

Digital SHIFT web platform, cTRAIN learning sofiware, and mobile coaching calls
Platform/Tool

Used

Theoretical Based on Ecological Perspective, Social Cognitive Theory of Self-
Framework Regulation, Operant Theory, and aligned with the Total Worker Health

(TWH) approach

Peer-Reviewed

&7 Yes — Published in Safety and Health at Work (a peer-reviewed journal)

Funding Source

National Heart, Lung, and Blood Institute (Grant ROIHL1054950),; sponsor
had no involvement in manuscript preparation

Limitations Noted

Non-random sample (only those who completed intervention), no comparison
group in current analysis, limited generalizability beyond study completers

Key Findings Self-monitoring was the strongest predictor of weight loss, completing all
components (certification) led to the most substantial results (5.36 kg loss vs.
1.43 kg)

Outcomes Body weight, fruit and vegetable consumption, physical activity levels

Measured

Ethical Approval & Yes — Approved by Oregon Health & Science University Institutional

Review Board; all participants gave informed consent

Let me know if you'd like this added to your overall summary table or need a downloadable version.

Prompt 6 (same thread):

(*Attachment: Wipfli et al. — 2019)

ChatGPT Response 6:
Here is the full data extraction from Ng et al. (2015) based on your specified framework:
Field/Column Extracted Information
Study Design Systematic Review of 9 articles covering 8 unique health promotion
interventions for truck drivers
Study Type Reviews
(Category)
Appraisal Tool AMSTAR 2 (used for systematic reviews)
Population Truck drivers (mostly male), mean age ~38—48 years, from the USA, Sweden,
Netherlands, and Australia
Sample Size Across studies, sample sizes ranged from 30 to 542 participants

Intervention Type

Multicomponent health promotion interventions, including counseling,
education, physical activity, nutrition, and sometimes work practice changes

Comparison Group

4 of 8 interventions included reference/comparison groups




Rocel Globio Tadina

Page | 142

Study Duration Varied: 4 months to 2 years

Setting Trucking companies, highways, and transportation field settings

Data Collection Questionnaires, biometric assessments, self-report surveys, exercise testing,
Methods and interviews

Digital Some used on-board computers (OBCs) and web-based tools as part of
Platform/Tool interventions

Used

Theoretical Only 2 studies used theory explicitly: Transtheoretical Model, Social
Framework Cognitive Theory, Social Contextual Model

Peer-Reviewed

&7 Yes — Published in Health Education Journal

Funding Source

? Not stated in the article

Limitations Noted

Small number of studies, limited sample sizes, weak methodological quality,
short follow-up, limited use of theory, no direct chronic disease outcomes

Key Findings Some success in improving intermediate health outcomes (e.g., BMI, physical
activity); strongest when education and counseling components were
included

Outcomes BMI, body fat %, physical activity, blood pressure, cholesterol, nutrition,

Measured stress, fatigue, job control, smoking, and dietary behavior

Ethical Approval X No mention — ethics approval was not discussed in the review, so per

your form, classify it as “No”

Would you like all extracted studies compiled into a consolidated summary document?

Prompt 7 (same thread):

(*Attachment: Virgara et al. — 2024)

ChatGPT Response 7:
Based on Virgara et al. (2024), here is the full data extraction according to your parameters:
Field/Column Extracted Information
Study Design Systematic review and meta-analysis of 19 intervention studies
Study Type Reviews
(Category)
Appraisal Tool AMSTAR 2 (for systematic reviews)
Population Truck drivers (=50% truck drivers required in included studies); mainly
male, working in the U.S., Europe, Australia, Taiwan
Sample Size 2,137 participants across 19 included studies

Intervention Type

Interventions targeting physical activity, sedentary behavior, sleep, diet,
weight loss, drug/alcohol use, and/or smoking

Comparison Group

Present in some studies (e.g., RCTs and quasi-RCTs); 7 studies had no
control group

Study Duration Varied across studies — from 8 weeks to 12+ months, depending on the
intervention
Setting Worksites/truck depots, remote (digital/phone-based), mixed work/home

environments

Data Collection

Extracted from reviewed studies: objective tools (e.g., accelerometry,

Methods actigraphy, biometrics), self-report surveys, and validated questionnaires
Digital Included interventions using Fitbits, online web apps, mobile devices, and
Platform/Tool Used  self-monitoring platforms

Theoretical Only some studies used theory; e.g., Social Cognitive Theory,
Framework Transtheoretical Model, Health Belief Model, Self-efficacy theory

Peer-Reviewed

7 Yes — Published in BMC Public Health, a peer-reviewed journal

Funding Source

Not directly specified in the paper
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Limitations Noted

Small number of studies with robust methodology, moderate-to-high
heterogeneity, weak long-term follow-up, low certainty in some outcomes

Key Findings Small-to-moderate improvement in fruit and vegetable intake; no significant
effects on other cardiometabolic or behavioral health outcomes

Outcomes Diet (fruit/veg), physical activity, sedentary behavior, sleep, BMI, weight,

Measured blood pressure, cholesterol, smoking, alcohol use

Ethical Approval X No — No mention of ethics approval in this systematic review, so per

your categories, classify as “No”

Let me know if you’d like this and the other studies compiled into a summary sheet or table for your

review.

Prompt 8 (same thread):

(*Attachment: Greenfield et al. — 2016)

ChatGPT Response 8:

Here is the full data extraction from Greenfield et al. (2016):

Field/Column Extracted Information

Study Design Phenomenological qualitative study using four semi-structured focus groups

Study Type Qualitative — interview-based focus groups

(Category)

Appraisal Tool CASP Qualitative Checklist

Population 34 male professional truck drivers (UK-based, average age 42.2), recruited
from one logistics company

Sample Size 34 participants

Intervention Type

Not an intervention study — explores perceptions of wearable health
technology and health promotion

Comparison Group

None — not applicable in qualitative design

Study Duration Conducted over a period of several weeks (focus groups in Nov—Dec 2014);
no long-term follow-up

Setting Focus groups held at a logistics company in the UK

Data Collection Audio-recorded focus groups, transcribed verbatim; thematic content

Methods analysis

Digital Discussions centered on wearable health tech (e.g., Fitbits, apps), though no

Platform/Tool Used specific brand/device was used

Theoretical Psychological phenomenology, discussion guided by themes from prior

Framework research but not rooted in formal behavioral theory

Peer-Reviewed

7 Yes — Published in BMC Public Health

Funding Source

EIT Digital, NIHR CLAHRC for North West London

Limitations Noted

Single-organization sample, limited generalizability, volunteer bias, low
prior exposure to wearables among participants

Key Findings Drivers are open to using wearable health tech, but have privacy concerns,
stressed the need for tech aligned with truckers’ unique work conditions

Outcomes Perceptions, attitudes, motivations, and barriers regarding wearable health

Measured technologies and workplace health promotion

Ethical Approval &7 Yes — Approved by Imperial College Research Ethics Committee (Ref:

141C2246), informed consent obtained

Would you like this added to your ongoing summary or formatted into a document for reporting or

synthesis?

Prompt 9 (same thread):

(*Attachment: Heaton et al. — 2017)
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ChatGPT Response 9:

Here is the full data extraction from Heaton et al. (2017) according to your specified parameters:

Field/Column

Extracted Information

Study Design Cross-sectional quantitative study

Study Type Quantitative — uses surveys and statistical analysis

(Category)

Appraisal Tool CASP (Critical Appraisal Skills Programme)

Population 106 long-haul truck drivers (mostly White married males), recruited at
trade shows and via companies in the U.S.

Sample Size 106 participants

Intervention Type

Not an intervention study — examined Internet usage patterns among truck
drivers

Comparison Group

None

Study Duration One-time survey — snapshot cross-sectional design

Setting Trucking trade shows and company sites across the U.S.

Data Collection Paper and pencil surveys with questions on demographics, health, work,
Methods and Internet usage, analyzed using SAS software

Digital Laptops, smartphones, tablets used by participants; study explores
Platform/Tool Used  potential of mobile health (mHealth) tools

Theoretical No formal theoretical framework applied

Framework

Peer-Reviewed

&7 Yes — Published in Workplace Health & Safety

Funding Source

NIOSH (National Institute for Occupational Safety and Health) — Grant
R210H009965

Limitations Noted

Cross-sectional design, potential recall bias, limited generalizability
(recruited at trade shows), no objective usage tracking

Key Findings

Truckers used the Internet more for job-related tasks than health; younger
and less experienced drivers used it more often

Outcomes Measured

Frequency of Internet use (personal vs. job), device types used,
associations with demographics and work history

Ethical Approval

&7 Yes — Approved by University of Alabama at Birmingham Institutional
Review Board; informed consent obtained

Would you like this added to your consolidated table or exported into a structured report?

Prompt 10 (same thread):

(*Attachment: Lin, Yang, & Chang — 2025)
ChatGPT Response 10:

Based on Lin, Yang, & Chang (2025), here is the full data extraction aligned with your framework:

Field/Column Extracted Information

Study Design Cross-sectional survey study using structural equation modeling (SEM) and
moderation analysis

Study Type Quantitative — hypothesis testing via questionnaire and SEM

(Category)

Appraisal Tool CASP (Critical Appraisal Skills Programme)

Population Logistics service provider (LSP) staff in Taiwan — client-facing employees in
air/sea freight firms

Sample Size 355 valid respondents from a total of 500 distributed questionnaires

Intervention Type

Not an intervention — assessed factors influencing adoption of virtual
communities (VCs) in the logistics industry

Comparison Group

None — no intervention or control condition
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Study Duration

Data collected in July—August 2021, one-time cross-sectional survey

Setting

Workplaces in the logistics industry, sample drawn from Directory of
Members of Air and Sea Freight Forwarder Association, Taiwan

Data Collection

Self-administered structured questionnaires using Likert scales; validated

Methods via pilot testing, EFA, CFA, SEM

Digital Study focused on adoption of virtual communities (VCs) — not specific tools,
Platform/Tool Used  but includes apps, platforms, and internal systems

Theoretical Technology Acceptance Model (TAM) with emotional connection as a
Framework moderator

Peer-Reviewed

&7 Yes — Published in International Journal of Logistics Research and
Applications

Funding Source

&7 Yes — UK Economic and Social Research Council (ESRC) and Taiwan
MOST (UK-Taiwan Network Grant 2021)

Limitations Noted

Lacked client-side perceptions, limited generalizability beyond Taiwan,
results might vary with staff characteristics; longitudinal designs suggested

Key Findings Perceived ease of use and usefulness significantly predict VC e-business
usage, emotional connection significantly moderates both pathways

Outcomes Intention to use VCs, perceived ease of use, perceived usefulness, emotional

Measured connection (measured via multi-item constructs)

Ethical Approval X No mention of ethics approval; per your categories, classify as “No”

Let me know if you'd like all the studies compiled into one editable or exportable format.

Prompt 11 (same thread):

(*Attachment: de Winter et al. — 2024)

ChatGPT Response 11:

Here is the full data extraction from de Winter et al. (2024) based on your criteria:

Field/Column Extracted Information

Study Design Cross-sectional quantitative survey with open-text analysis (mixed methods
in practice, but predominantly quantitative in structure)

Study Type Quantitative — categorized as survey-based cross-sectional research

(Category)

Appraisal Tool CASP (Critical Appraisal Skills Programme)

Population Dutch professional truck drivers (n = 3,708), national and international
drivers

Sample Size 3,708 professional truck drivers

Intervention Type

No intervention — the study assessed experiences, work pressure, safety,
technology perceptions, etc.

Comparison Group

No formal comparison group, analysis includes comparison by subgroup
(e.g., national vs. international drivers)

Study Duration

Survey administered in September—October 2021

Setting

Online questionnaire distributed via trucker-focused media platforms
(Transporteffect BV, Chauffeursnieuws)

Data Collection

Structured questionnaire (51 multiple-choice questions, 15 open comments),

Methods text analyzed using GPT-4, statistical methods included factor analysis
Digital Discussion of advanced driver-assistance systems (ADAS): ACC, LKA/LDW,
Platform/Tool Used AEB, cameras, on-board computers

Theoretical Not based on a named behavioral theory; interpretations touch on signal
Framework detection theory and lllich’s 'Tools for Conviviality'

Peer-Reviewed

7 Yes — Published in Frontiers in Public Health

Funding Source

&7 Yes — Netherlands Organization for Scientific Research (NWO)

(Transitions and Behavior grant)
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Limitations Noted

Self-selection bias, some nonresponse in comment boxes, technology
sentiment possibly affected by misunderstanding of systems

Key Findings Drivers report low perceived respect, work pressure (national drivers), and
security concerns (international drivers); mixed views on ADAS technologies

Outcomes Perceptions of profession, work pressure, safety, wages, technological

Measured acceptance, and future outlook

Ethical Approval L7 Yes — Approved by the TU Delft Human Research Ethics Committee

(approval number 3013)

Let me know if you'd like this and your previous extractions consolidated into one file.

Prompt 12 (same thread):

(*Attachment: Callefi et al. — 2022)

ChatGPT Response 12:

Based on the full content of Callefi et al. (2022), here is the detailed data extraction aligned with your

framework:

Field/Column Extracted Information

Study Design Multi-method study: Systematic Literature Review (SLR), secondary data
analysis, and expert validation

Study Type Reviews — it includes a systematic review as a core component

(Category)

Appraisal Tool AMSTAR 2 (for systematic reviews and evidence syntheses)

Population Not human participants, study focuses on capabilities in road freight
transportation systems (targeting companies, infrastructure, technologies)

Sample Size Not applicable — no participant sample, the study reviews 66 articles and

conducts expert validation with 6 logistics professionals

Intervention Type

No human intervention, identifies and classifies technology-enabled
capabilities (e.g., smart contracts, fleet management, loT-based tracking)

Comparison Group

Not applicable

Study Duration Not specified in duration terms, validation conducted over May to October
2020

Setting Context is global road freight transportation systems, not field-based

Data Collection Systematic literature review, secondary data (gov/industry reports), and

Methods expert interviews (via videoconference)

Digital Wide range of technologies discussed: loT, blockchain, smart GPS, ITS,

Platform/Tool Used RFID, cloud platforms, mobile apps, augmented reality, etc.

Theoretical None explicitly applied; capability readiness level (CRL) model adapted

Framework from TRL (Technology Readiness Level) is used conceptually

Peer-Reviewed

&7 Yes — Published in Expert Systems With Applications, a peer-reviewed
Journal

Funding Source

&7 CAPES — a Brazilian national research funding foundation

Limitations Noted

Limited language scope (English only), no in-depth discussion of each
capability, only desktop validation, lack of empirical deployment studies

Key Findings Identified 32 technology-enabled capabilities across 6 categories, 28 are
commercially ready, 4 are still experimental; offers roadmap for
implementation

Outcomes Not health outcomes; study mapped technological capabilities and readiness

Measured levels in logistics operations

Ethical Approval X No mention of ethical approval — appropriate as it involved no human

subjects or sensitive data

Let me know if you'd like this added to a compiled summary or formatted as a reference table.
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Prompt 13 (same thread):

(*Attachment: Levi-Bliech et al. — 2019)
ChatGPT Response 13:

Here is the full data extraction from Levi-Bliech et al. (2019) based on your specified framework:

Field/Column Extracted Information

Study Design Quantitative observational study using real-world app usage and behavioral
data from drivers over 11,805 trips

Study Type Quantitative — observational study using app logs and Poisson regression

(Category)

Appraisal Tool CASP (Critical Appraisal Skills Programme)

Population 109 professional drivers from a large engineering firm, operating fleet
vehicles in the UK and US

Sample Size 11,805 trips logged from 109 drivers

Intervention Type  Not an interventional trial; observed behavior based on use of a fleet-
management mobile app

Comparison Group Indirect — comparison between those using real-time notifications and those
not using them in early deployment phase

Study Duration S-month period in early 2016

Setting Real-world commercial driving conditions (UK and US)

Data Collection App usage logs, driving incident data (14 risky behaviors), analyzed with
Methods mixed-effects Poisson regression

Digital Fleet-management mobile app with real-time notifications and pre-drive
Platform/Tool Used feedback features

Theoretical Based on feedback theory and Experiential Learning Theory (Kolb), pre-
Framework driving feedback and real-time feedback studied as behavioral modifiers
Peer-Reviewed 7 Yes — Published in International Journal of Information Management

Funding Source X Not mentioned
Limitations Noted  Single organization, non-random sample for real-time feedback group,
possible underreporting of trips, lack of demographic variables

Key Findings Pre-driving app use significantly reduced risky driving behavior; this effect
was mitigated by real-time notifications and amplified with app usage
experience

QOutcomes Total risky driving incidents, and specific types: braking, speeding, turning,

Measured lane changing, etc.

Ethical Approval X No explicit mention — per your criteria, classify as “No”

Let me know if you d like this included in your consolidated review summary or formatted for reporting.

Prompt 14 (same thread):

(*Attachment: Rathore et al. — 2022)
ChatGPT Response 14:

Based on the full content of Rathore et al. (2022), here is the extracted study information according to
your framework:

Field/Column Extracted Information

Study Design Multi-method exploratory study using Fuzzy Delphi Method (FDM),
Interpretive Structural Modelling (ISM), and MICMAC analysis

Study Type Mixed Methods — combines structured qualitative expert judgment (Delphi)

(Category) with quantitative modeling and analysis (ISM/MICMAC)

Appraisal Tool MMAT (Mixed Methods Appraisal Tool)
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Population 15 logistics experts in India with 9—17 years of experience in warehousing,
transport, inventory, and customer service management
Sample Size 15 experts (FDM/ISM input sample)

Intervention Type

Not an intervention — aimed at identifying barriers to adopting disruptive
technologies (DTs) in logistics

Comparison Group

None — comparative analysis is internal via ranking of barriers

Study Duration Not specified in exact duration, methods suggest short-term expert
engagement
Setting Logistics sector in India (warehouses, transport, inventory, procurement —

expert knowledge based)

Data Collection

Structured expert surveys via FDM and ISM instruments, analyzed using

Methods fuzzy logic, hierarchical modeling, and MICMAC matrix

Digital Study analyzes barriers to 7 DTs: 1oT, blockchain, big data, drones, Al
Platform/Tool Used autonomous vehicles (AVs), 3D printing

Theoretical Theory of Disruptive Innovation and Ecosystems Framework (Adner &
Framework Kapoor, 2016)

Peer-Reviewed

&7 Yes — Published in The International Journal of Logistics Management

Funding Source

X Not explicitly stated

Limitations Noted

Small sample of experts, exploratory design, regional scope, limited to 10
barriers

Key Findings Lack of top management support, legal/regulatory frameworks, and
infrastructure are major drivers of DT adoption barriers; trust and privacy
are dependent

Outcomes Relative weight and interdependency of 10 adoption barriers to DTs

Measured

Ethical Approval X No mention of ethics approval; per your classification, record as “No”

Let me know if you want this added to your ongoing data summary or formatted into an exportable table.

Prompt 15 (same thread):

(*Attachment: Crizzle et al. — 2022)
ChatGPT Response 15:

Based on Crizzle et al. (2022), here is the detailed data extraction aligned with your framework:

Field/Column

Extracted Information

Study Design Mixed Methods — paired quantitative survey and qualitative interviews

Study Type Mixed Methods

(Category)

Appraisal Tool MMAT (Mixed Methods Appraisal Tool)

Population Canadian long-haul truck drivers (LHTD); primarily male (95%), mean age
53 years

Sample Size 59 LHTD completed both the survey and interviews

Intervention Type

Not an intervention study; assessed impact and perceptions of using
electronic logging devices (ELDs)

Comparison Yes — ELD users vs. non-users

Group

Study Duration Conducted from August to November (vear not explicitly repeated in body,
implied 2021)

Setting 7 truck stops across Alberta and Saskatchewan, Canada

Data Collection Structured survey (adapted from US and Canadian tools), semi-structured

Methods interviews, statistical analysis, and thematic coding using Nvivo
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Digital Electronic Logging Devices (ELDs) — specific models not named
Platform/Tool

Used

Theoretical Phenomenological approach used for qualitative analysis; no formal
Framework behavioral theory

Peer-Reviewed

&7 Yes — Published in Journal of Transport & Health

Funding Source

&7 Alberta Occupational Health and Safety Futures Grant Programme

Limitations Noted

Small sample, convenience sampling, lack of longitudinal crash/fatigue data,
no identification of specific ELD devices

Key Findings ELD users reported less fatigue, better sleep, lower stress, and reduced
pressure to violate hours-of-service regulations, some raised concerns about
income and parking availability

Outcomes Sleep quality, sleep fragmentation, perceived fatigue, stress, income impact,

Measured usability concerns, and parking challenges

Ethical Approval &7 Yes — Approved by the University of Saskatchewan Research Ethics

Board; informed consent obtained

Let me know if you’d like this included in your compiled summary table or prepared in a format for

reporting.

Prompt 16 (same thread):

(*Attachment: Versteeg et al. — 2018)

ChatGPT Response 16:

Based on Versteeg et al. (2018), here is the complete extraction using your required parameters:

Field/Column Extracted Information

Study Design Mixed-method content analysis using qualitative thematic coding and
quantitative post metrics (frequency, engagement ratios)

Study Type Mixed Methods — combines qualitative coding of forum content with

(Category) quantitative analysis of post engagement

Appraisal Tool MMAT (Mixed Methods Appraisal Tool)

Population Truck drivers participating in an open-access online health forum (The
Truckers Report Health Forum)

Sample Size 1,760 forum posts analyzed; 150 posts selected randomly for systems-level

coding

Intervention Type

No intervention, study explores health knowledge and perceptions via online
forum analysis

Comparison None — analysis is descriptive, though themes are compared across

Group categories

Study Duration Posts from 2006 to 2016 analyzed retrospectively

Setting Online forum — The Truckers Report Health Forum

Data Collection Forum scraping and qualitative coding by researchers; quantitative metrics
Methods include posts per code, views, replies, engagement ratios

Digital Study platform was an online forum, but specific health technologies were
Platform/Tool discussed (e.g., DOT regulations, fitness advice, diet tools)

Used

Theoretical Applied Rasmussen’s Risk Management Framework to assess systems-level
Framework awareness

Peer-Reviewed

&7 Yes — Published in Safety Science

Funding Source

X No external funding — explicitly stated in acknowledgments

Limitations Noted

Lack of moderation, no demographic data, possible misclassification of posts,
small sample for systems analysis (150 posts), and possible misinterpretation
of forum tone




Page |150

Rocel Globio Tadina
Key Findings Truck drivers showed limited systems-level health knowledge, strong interest
in food/exercise, but shared low-quality health advice, high self-blame
identified
Outcomes Engagement with health topics (quantified), thematic codes of health
Measured knowledge, and systems-level attribution of health responsibility

Ethical Approval X No mention of ethical approval; per your criteria, classify as “No”

Would you like this integrated into your summary database or a downloadable synthesis file?



