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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. 
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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 



Rocel Globio Tadina  P a g e  | 2 

 

 

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 MobILe 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 



Rocel Globio Tadina  P a g e  | 3 

 

 

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 AI-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 (AI) 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.  

• 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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• 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. 

• 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. 

• 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. 

• 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.  

• 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. 

• 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.  

 

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. 

 

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, UTAUT2 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.  

 

FIGURE 3 Unified Theory of Acceptance and Use of Technology (UTAUT2) 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 valuable 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). 

 

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 MAVA 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. 

 

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: 

• 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), 

• 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), 

• Are sufficiently motivated, either through automatic motivation (e.g., habits, impulses) or 

reflective motivation (e.g., conscious goals and intentions). 

 

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).  

 

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 



Rocel Globio Tadina  P a g e  | 18 

 

 

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. 

 

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 (e.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) 

Framework Key Concepts 
Key Constructs/ 

Factors 

Contribution/ 

Relation to the Study 

UTAUT2 

Technology acceptance 
based on user 

expectations and 

external support 

1. Performance expectancy 
2. Effort expectancy 

3. Social influence  

4. Facilitating conditions 

5. Hedonic motivation 
6. Price Value 

7. Habit 

Explains drivers’ 
likelihood to adopt 

mobile health apps 

based on usability and 

support 

MAVA 

Technology acceptance 
influenced by multi-level 

contextual factors; 

model rooted in 

UTAUT-C and Car 
Technology Acceptance 

Model (CTAM) 

1. Micro-level  
- individual traits  

- demographics personality - 

travel behaviour 

2. Meso-level  
- exposure 

- domain-specific 

- symbolic-affective  
- moral-normative 

Considers external and 
contextual variables 

relevant to driver 

environments and 

routines 

SDT 

Motivation as intrinsic or 

extrinsic, shaped by 

psychological needs 

1. Autonomy 

2. Competence 

3. Relatedness 

Informs design of 

interventions that 

promote autonomous 
motivation and 

engagement 
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Framework Key Concepts 
Key Constructs/ 

Factors 

Contribution/ 

Relation to the Study 

COM-B 

Behaviour influenced by 
capability, opportunity, 

and motivation 

1. Physical/psychological 
capability 

2. Social/physical 

opportunity 

3. Automatic/reflective 
motivation 

Identifies barriers and 
enablers for behavioural 

change among 

occupational drivers 

HBM 

Health behaviour shaped 

by beliefs and perceived 
risks 

1. Perceived Susceptibility 

2. Perceived Severity 
3. Perceived Benefits 

4. Perceived Barriers 

5. Cues to Action 

6. Self-efficacy 

Explains health 

perception and readiness 
to adopt health 

interventions among 

drivers 

PSD 

User engagement driven 

by persuasive system 

features 

1. Primary Task Support 

2. Dialogue Support 

3. System Credibility 
Support 

4. Social Support 

Supports app design 

strategies that maintain 

long-term engagement 
and motivation 
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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. 

 

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, 

et al., 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 

(1) Define eligibility 
criteria, databases, 
and set of keywords

(2) Conduct 
Database Searches

(3) Importing 
filtered references 
into a reference 
manager

(4) Removal of 
duplicates using the 
reference manager

(5) Exporting 
references to an 
Excel spreadsheet 
and conduct pre-
screening

(6) Screening Phase 
1: Title Screening

(7) Screening Phase 
2: Abstract 
Screening

(8) Screening Phase 
3: (a) Retrieving
and (b) Reviewing 
Full-Text Articles

(9) Assess Ethical 
Considerations and 
perform Quality 
Appraisal

(10) Documenting 
the Entire Process 
through the 
PRISMA 2020 flow 
diagram
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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. 

 

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 Eligibility 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: 

• They focused on digital health interventions (e-health, mHealth, telemedicine) for truck drivers 

within the transportation sector. 

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

• They were published in English to maintain consistency in data analysis and avoid language 

barriers. 

Studies were excluded if they: 

• Focused on digital interventions for non-occupational drivers or general transportation users 

rather than truck drivers. 

• Did not involve digital health technologies or lacked a connection to compliance and user 

adoption in the transportation sector. 

• Were conference papers, books, book chapters, editorials, or retracted articles, as these sources 

do not always undergo rigorous peer review. 

• 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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c. 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 AI tool 

(ChatGPT), which helped generate a broad list of potential keywords and Boolean combinations. A 

detailed explanation of how AI was used in the methodology is provided in Section 3.4, Use of AI 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.  

3.3 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 Description of Importance 

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

referencing 

Title of the Study Useful for identification and quick review 

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.  

 

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: 

• 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. 

 

 

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

• 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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• 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 AI 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 AI Tools for more information about how AI was used in the methodology of this 

thesis. 

• 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, 

language not in English, not published, conference abstract, 

retracted) 

Pre-Screening 

E1 The population is not truck drivers (e.g., young drivers, old 

drivers, regular car drivers) 

Title, Abstract, Full-

Text 

E2 The study focuses on other transport sectors (e.g., aviation, 

maritime) or not the transportation sector; the target population is 

not clear. 

Title, Abstract 

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 

digital tools 

Abstract, Full-Text 

E5 Outcomes not relevant (e.g., unrelated health aspects or hardware-

only monitoring) 

Abstract, Full-Text 

E6 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, 
commentary, opinion) 

Full-Text 

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

Full-Text 

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 IV 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), 
interventional trials 

CASP 

Qualitative 
Interview-based studies, focus group research, 

thematic analysis studies 
 

CASP 

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; 

Meets nearly all quality criteria; robust 

methodology and reporting. 

Included 

Findings considered reliable 

with no major concerns 

Moderate It meets many criteria with some minor 

limitations in methodology or reporting; it 

still provides valuable insights. 

Included 

Findings considered valid, but 

note minor limitations 

Low Notably, several quality criteria were 
missing; with significant limitations or 

potential bias. 

Included 
Interpret findings with caution 

due to limitations 
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3.4 Use of AI Tools 

To support the research and writing process, a limited number of AI-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 (OpenAI, 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 AI 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 AI-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 AI 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.  

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 

 

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 

Records identified from: 
PubMed (n = 99) 
Scopus (n = 505) 
Web of Sciences (n = 42) 
TRID (n = 8) 

Total = 654 

Records removed before the screening: 
Duplicate records removed through Zotero  
(n = 6) 
Duplicate records removed through manual 
checking of the title (n = 1) 
Total duplicates removed = 7 

 

Records screened for title 
(n = 644) 

Records excluded based on the title 
(n = 618)  
 

Reports sought for retrieval 
(n = 17) 

Reports not retrieved 
(n = 1) 

Reports excluded based on the full text 
(n = 10) 

Studies included in the review 

(n = 6) 
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Records for screening 
(n = 647) 

Records excluded during pre-screening  
(n = 3) 

Records screened for abstract 
(n = 26) 

Records excluded based on the abstract 
(n = 9)  
 

Reports screened for full text 
(n = 16) 

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)) 
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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 

Mobile Weight Loss 

Intervention for Truck 

Drivers 

Truck drivers’ 

perceptions on 

wearable devices and 

health promotion: a 
qualitative study 

Truck Drivers' Use of 

the Internet: A Mobile 

Health Lifeline 

Mobile apps and 

employee behaviour: 

An empirical 

investigation of the 
implementation of a 

fleet-management app 

Impact of electronic 

logging devices on 

fatigue and work 

environment in 
Canadian long-haul 

truck drivers 

Mixed-method analysis 

of truck driver health 

knowledge using an 

online forum 

Year of 

Publication 

2019 2016 2017 2019 2022 2018 

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

Study Design Quantitative 

Process evaluation of a 

previously conducted 

cluster-randomized 

controlled trial 

Qualitative 

Phenomenological 

qualitative study using 

four semi-structured 

focus groups 

Quantitative 

Cross-sectional 

quantitative study 

Quantitative 

Using real-world app 

usage and behavioural 

data from drivers over 

11,805 trips (Poisson 

regression) 

Mixed methods 

paired quantitative 

survey and 

qualitative 

interviews 

Mixed methods 

combines qualitative 

coding of forum content 

with quantitative 

analysis of post-

engagement 

Country USA UK USA UK and USA Canada Canada 

Population U.S. truck drivers 

(predominantly male, 

average age ~49) who 

were overweight or obese 
(BMI ≥27), employed at 5 

trucking companies 

34 male professional 

truck drivers (UK-

based, average age 

42.2), recruited from 
one logistics company 

106 long-haul truck 

drivers (mostly White 

married males), 

recruited at trade 
shows and via 

companies in the U.S. 

109 professional 

drivers from a large 

engineering firm, 

operating fleet vehicles 
in the UK and US 

Canadian long-haul 

truck drivers 

(LHTD); primarily 

male (95%), mean 
age 53 years 

Truck drivers 

participating in an open-

access online health 

forum (The Truckers 
Report Health Forum) 

across multiple regions 

Sample Size 134 participants  34 participants 106 participants 11,805 trips logged 

from 109 drivers 

59 LHTD completed 

both the survey and 

interviews 

1,760 forum posts were 

analyzed; 150 posts 

were selected randomly 

for systems-level coding 

Intervention 

Type 

Multicomponent mobile-

delivered program: web-

based training, weight loss 

competition, self-

monitoring, and 

motivational interviewing 

Not an intervention 

study – explores 

perceptions of 

wearable health 

technology and health 

promotion 

Not an intervention 

study – examined 

Internet usage patterns 

among truck drivers 

Not an interventional 

trial; observed 

behaviour based on the 

use of a fleet-

management mobile 

app 

Not an intervention 

study; assessed 

impact and 

perceptions of using 

electronic logging 

devices (ELDs) 

No intervention; study 

explores health 

knowledge and 

perceptions via online 

forum analysis 

Comparison 

Group 

No direct comparison in 

this article (the focus was 

None – not applicable 

in qualitative design 

None Indirect – comparison 

between those using 
real-time notifications 

ELD users vs. non-

users 

None – analysis is 

descriptive, though 
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Study No. 1 2 3 4 5 6 

only on intervention 

completers) 

and those not using 

them in the early 

deployment phase 

themes are compared 

across categories 

Study Duration 6 months (intervention 

period) 

Conducted over a 

period of several 

weeks (focus groups 

in Nov–Dec 2014); no 

long-term follow-up 

One-time survey – 

snapshot cross-

sectional design 

5-month period in 

early 2016 

Conducted from 

August to 

November (year not 

explicitly repeated 

in body, implied 

2021) 

Data collected from 

2006 to October 2016 

(10-year span). 

Setting Posts from 2006 to 2016 

were analyzed 

retrospectively 

Focus groups held at a 

logistics company in 

the UK 

Trucking trade shows 

and company sites 

across the U.S. 

Real-world 

commercial driving 

conditions (UK and 

US) 

7 truck stops across 

Alberta and 

Saskatchewan, 

Canada 

Online forum – The 

Truckers Report Health 

Forum 

Data Collection 

Methods 

Self-monitoring logs, 
motivational interviewing 

records, training module 

completions, and pre/post 

measurements (weight, 

activity, diet) 

Audio-recorded focus 
groups, transcribed 

verbatim; thematic 

content analysis 

Paper and pencil 
surveys with questions 

on demographics, 

health, work, and 

Internet usage; 

analyzed using SAS 

software 

App usage logs, 
driving incident data 

(14 risky behaviours), 

analyzed with mixed-

effects Poisson 

regression 

Structured survey 
(adapted from US 

and Canadian tools), 

semi-structured 

interviews, 

statistical analysis, 

and thematic coding 

using NVivo 

Forum scraping and 
qualitative coding by 

researchers; quantitative 

metrics include posts per 

code, views, replies, 

engagement ratios 

Digital Platform/ 

Tool Used 

SHIFT web platform, 

cTRAIN learning software, 

and mobile coaching calls 

Discussions centred on 

wearable health tech 

(e.g., Fitbits, apps), 

though no specific 

brand/device was used 

Laptops, smartphones, 

and tablets used by 

participants; study 

explores potential of 

mobile health 
(mHealth) tools 

Fleet-management 

mobile app with real-

time notifications and 

pre-drive feedback 

features 

Electronic Logging 

Devices (ELDs) – 

specific models not 

named 

The study platform was 

an online forum, but 

specific health 

technologies were 

discussed (e.g., DOT 
regulations, fitness 

advice, diet tools) 

Theoretical 

Framework 

Based on the Ecological 

Perspective, Social 

Cognitive Theory of Self-

Regulation, and Operant 

Theory, and aligned with 

the Total Worker Health 

(TWH) approach 

Based on the 

Ecological 

Perspective, Social 

Cognitive Theory of 

Self-Regulation, and 

Operant Theory, and 

aligned with the Total 

Worker Health (TWH) 

approach 

No formal theoretical 

framework applied 

Based on feedback 

theory and Experiential 

Learning Theory 

(Kolb); pre-driving 

feedback and real-time 

feedback were studied 

as behavioural 

modifiers 

Phenomenological 

approach used for 

qualitative analysis; 

no formal 

behavioural theory 

Applied Rasmussen’s 

Risk Management 

Framework to assess 

systems-level awareness 
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Study No. 1 2 3 4 5 6 

Limitations 

Noted 

Non-random sample (only 

those who completed 

intervention), no 

comparison group in 

current analysis, limited 

generalizability beyond 

study completers 

Single-organization 

sample, limited 

generalizability, 

volunteer bias, low 

prior exposure to 

wearables among 

participants 

Cross-sectional 

design, potential recall 

bias, limited 

generalizability 

(recruited at trade 

shows), no objective 

usage tracking 

Single organization, 

non-random sample for 

real-time feedback 

group, possible 

underreporting of trips, 

lack of demographic 

variables 

Small sample, 

convenience 

sampling, lack of 

longitudinal 

crash/fatigue data, 

no identification of 

specific ELD 

devices 

Lack of moderation, no 

demographic data, 

possible 

misclassification of 

posts, small sample for 

systems analysis (150 

posts), and possible 

misinterpretation of 

forum tone 

Ethical 

Consideration 
✔ ✔ ✔ ✖ ✔ ✖ 

Appraisal Tool CASP Randomised 

Controlled Trial Checklist 

CASP Qualitative 

Checklist 

CASP Cross-Sectional 

Studies Checklist 

CASP Cohort Study 

Checklist 

MMAT MMAT 

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 
intervention) = -3.31 kg, 

p<0.001 

Web-based self-monitoring 

of behaviours and weight 

was the strongest predictor 

of weight loss. 

Motivational interviewing 

contributed to changes in 

diet (particularly fruit and 

vegetable intake).  

Drivers were aware of 
their unhealthy 

lifestyles and 

interested in health 

changes. Most were 

open to wearable 

devices, motivated by 

prevention or health 

fears, but concerned 

about employer 

surveillance (privacy 

concerns). 

Truckers used the 
Internet more for job-

related tasks than 

health; Younger, less 

experienced drivers 

used the Internet more. 

The Internet is used 

more for maps, 

dispatch work, and 

social connectivity 

than for health. Usage 

for health/wellness 
was relatively low. 

Pre-driving app use 
significantly reduced 

risky driving 

behaviour; this effect 

was mitigated by real-

time notifications and 

amplified with app 

usage experience 

ELD use was 
associated with 

reduced fatigue, 

improved sleep 

quality, and lower 

stress, but also 

concerns about 

reduced income, 

parking access, and 

learning curve. 

Truckers demonstrated 
health awareness (e.g., 

about diet, sleep, chronic 

conditions) but lacked 

deep knowledge. High 

self-blame, low 

awareness of systemic 

factors affecting health. 

Outcomes 

Measured 

Dietary changes: 

Behavioural self-

monitoring, computer-

based training, and health 

coaching 

Physical activity changes: 

behavioural and body 

weight self-monitoring 

None quantitatively; 

thematically explored 

drivers’ perceptions, 

attitudes, motivations, 

and barriers regarding 

wearable health 

technologies and 

workplace health 

promotion 

Frequency of Internet 

use (personal vs. job), 

including 

health/wellness 

information; device 

types used, 

associations with 

demographics and 

work history 

Counts of risky driving 

behaviour incidents 

(accelerating, braking, 

turning, lane changing, 

illegal speeding, 

forbidden speeding) 

Sleep quality, 

fatigue, stress, ease 

of use, compliance, 

and perceived 

income impact 

Engagement (post 

frequency views, 

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 

 

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 E5 (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. E0 (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: 

Descriptive Review of the Current Evidence 

and Proposal of Strategies for Primary 
Prevention (Garbarino et al., 2018)  

Highlights the health risks truck drivers face, 

especially poor sleep and mental health; offers 

context for why digital health interventions are 
urgently needed. 

The effect of weight loss interventions in 

truck drivers: Systematic review (Pritchard 

et al., 2022) 

Shows that multicomponent interventions (diet, 

exercise, support) work best; offers guidance on 

combining features in mobile health apps for drivers. 

The impact of heart rate-based drowsiness 

monitoring on adverse driving events in 

heavy vehicle drivers under naturalistic 

conditions (Wolkow et al., 2020) 

Provides evidence that drivers comply with and 

benefit from fatigue monitoring devices, offering 

lessons on acceptance and compliance with digital 

safety tools. 

Weight Control Intervention for Truck 

Drivers: The SHIFT Randomized 

Controlled Trial, United States (Olson et 

al., 2016) 

Demonstrates that weight loss programs can be 

effective for truck drivers; provides behavioural 

insights useful when designing digital versions of 
such programs. 

Effectiveness of health promotion 

programmes for truck drivers: A systematic 

review (Ng et al., 2015) 

Shows that health promotion programs improve 

driver health but often struggle with engagement, 

highlighting the need for better engagement 
strategies in digital tools. 

Keep on truckin’: how effective are health 

behaviour interventions on truck drivers’ 

health? A systematic review and meta-
analysis (Virgara et al., 2024) 

Identifies behaviour change techniques (goal setting, 

self-monitoring) that improve health outcomes; 

suggests these can inform e-health interventions. 

Facilitating adoption of virtual communities 

through emotional connection in the global 
logistics industry (C.-C. Lin et al., 2025) 

Provides insights on emotional connection, perceived 

usefulness, and ease of use as key drivers of 
technology adoption; relevant for e-health app design 

and engagement. 

Exploring the challenges faced by Dutch 

truck drivers in the era of technological 
advancement (de Winter et al., 2024) 

Shows how driver attitudes toward technology vary 

with experience and context (e.g., advanced driver-
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 
freight transportation systems: A multi-

method study (Callefi et al., 2022)  

Highlights system-level and operational barriers to 
adopting new technologies in logistics; indirectly informs 

upstream adoption challenges. 

Identification and analysis of adoption 

barriers of disruptive technologies in 
the logistics industry (Rathore et al., 

2022) 

Identifies management-level and organizational barriers 

to technology adoption; provides background context for 
broader implementation challenges in the sector. 

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. 

. 
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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 (RQ1); 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.  

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 Frameworks

•UTAUT & MAVA

•SDT, COM-B & HBM

•PSD

Research Questions

•RQ1: Compliance, Engagement, 
Retention

•RQ2: User Demographics, Needs 
and Preferences

•RQ3: Barriers and Challenges

•RQ3.1: Variation of Barriers 
among Users and Different 
Contexts

•RQ4: Technology Advancements

Theoretical 

Constructs Determinants 

Integrated 

Framework 

Theory-

Informed 

Analysis 
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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. 

(2019) 

Engagement: Supported by self-monitoring tools that allowed 

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. 

(2016) 

Engagement: Primarily driven by drivers’ personal motivation to 

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.  

Younger, 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. 

(2019) 

Demographics: Most participants were middle-aged, male, and 

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. 

(2016) 

Demographics: Participants were all male, middle-aged, and 

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. 

(2017) 

Demographics: Younger, less experienced, and more educated 

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. 

(2019) 

No subgroup analysis was conducted, and user preferences were 

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. 

(2022) 

Although no subgroup analysis was conducted, the findings 

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. 

(2018) 

Demographics: Composed of predominantly older male drivers 

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. 

(2019) 

Low participation rate: Only 25.4% of drivers completed the full 

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. 

(2022) 

Difficulty finding parking: Limited parking options forced drivers 

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. 

(2018) 

Knowledge gap: Although drivers discussed health topics, their 

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. 

2 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. 

3 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. 

4 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.) 

5 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. 

6 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. 

2 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.  

3 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. 

4 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 incorporate or assess gamification, 

personalization, or data security features. 

5 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. 

(2018) 

The study did not examine technology design or advancements 

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: 

• UTAUT2 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. 

• 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. 

• 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. 

• 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. 

• 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. 

• 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) 

UTAUT2: 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.  

2 Greenfield et 

al. (2016) 

UTAUT2: 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. 

3 Heaton et al. 

(2017) 

UTAUT2: 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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Study 

No. 
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 

et al. (2019) 

UTAUT2: Effort expectancy is reflected in the need for manual logins, 

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. 

(2022) 

UTAUT2: Drivers expressed mixed perceptions of effort expectancy and 

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. Motivation 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 

al. (2018) 

COM-B: Drivers demonstrated motivation to improve health but often 

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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Study 

No. 
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 (RQ1), 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 (✓) 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 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) 

Self-monitoring & 

Behaviour Tracking 

Use of tools to log, monitor, or receive feedback on 
behaviours (e.g., weight, sleep, driving) 

✔   ✔ ✔  

Social Motivation & 

Incentives 

Group-based competition, rankings, or rewards 

(e.g., certification, gift cards) 
✔     ✔ 

Health Coaching & 

Motivational Support 

Use of goal-setting, interviews, or guided (external) 

support for behaviour change 
✔     ✔ 

Work schedule & 

Fatigue 

Long shifts, irregular hours, and limited sleep affect 

the ability to comply or engage 
* ✔   ✔ ✔ 

Personalization & Goal 

Customization 

The ability for users to set personal goals or receive 

tailored content based on preferences or behaviour. 
✔ ✔  ✔   

Feedback & Reminders 
Prompts, progress updates, or cues that help users 

stay on track with tasks or health goals. 
✔   ✔ ✔ ✔ 

Gamification / Progress 

Visualization 

Use of visual tools (e.g., rankings, badges, graphs) 

to reinforce progress and motivate engagement. 
✔   ✔   

Real-Time Feedback & 

Responsiveness 

Immediate system responses or prompts based on 

user input or behaviour during real-time use. 
✔   ✔ ✔  

Engagement Pattern 

over Time 

Whether engagement is sustained, declines quickly, 

or varies by timing/context 
*   *   

Technological 

Simplicity & Usability 

Perception that the tool is easy or hard to use; the 

effort required to learn it 
 ✔  ✔ * * 

Technology Access & 

Infrastructure 

Access to devices and health apps, Wi-Fi, app 

logins, or on-road digital tools 
✔  ✔ *  * 

Relevance to Driver 

Context 

Whether the tool fits trucker routines, cab 
environments, or mobile life 

✔ ✔   ✔ ✔ 

Digital Literacy & 

Demographics 

Influence of age, education, or experience on ability 

or willingness to adopt tech 
 ✔ ✔  ✔  

Perceived Usefulness or 

Value 

Drivers’ belief that the tool helps them (or doesn’t) 

manage health or safety 
✔  ✔ ✔ ✔ ✔ 

Privacy & Employment 

Concerns 

Fears about employer surveillance, data misuse, or 

job risks 
 ✔   ✔  

Legend: ✔= 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; UTAUT2 - 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 how 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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FIGURE 16 Integrated conceptual framework linking theoretical frameworks and empirical determinants influencing truck drivers' behaviour on long-term engagement, compliance, and retention in using e-health and 

mobile applications (Own work) 
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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, UTAUT2, 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. 



Rocel Globio Tadina  P a g e  | 65 

 

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. 



Rocel Globio Tadina  P a g e  | 66 

 

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 UTAUT2, 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 IV). 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 

& Hönekopp, 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). 

  

 

  



Rocel Globio Tadina  P a g e  | 69 

 

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) 
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APPENDIX III – DATA EXTRACTION TABLES – FULL-TEXT 

REVIEW DETAILS 
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APPENDIX IV – QUALITY ASSESSMENT OF THE INCLUDED 

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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APPENDIX V – AI LOGBOOK 

A. Search String Expansion Assistance 

Prompt 1:  

I 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):  

I 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 

• Existing: truck drivers 

• Expanded: 

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 

• Existing: Europe OR EU OR European Union 

• 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 

Group 

No formal comparison group; studies reviewed included drivers with and 

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 

Methods 

Literature review methodology; original studies involved self-administered 
questionnaires, medical exams, interviews, actigraphy, and database reviews. 

Digital 

Platform/Tool 

Used 

Tele-health support and online educational programs were recommended but 

not used directly in the studies reviewed. 

Theoretical 

Framework 

Not based on a formal behavioral theory; highlights relationships between 

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 

Measured 

Sleep quality, prevalence of psychiatric disorders (depression, anxiety, stress), 

substance use (alcohol, drugs), BMI, accident risk. 

Ethical 

Consideration 

No — "No mention of ethics approval." 

Would you also like me to format this into a ready-to-use table (e.g., Excel or Word document) for easier 

use?                   
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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 

Methods 

Extracted from included studies: weight, BMI, waist/fat measurements; self-

reported logs, follow-up assessments; risk of bias tools used for review 

Digital 

Platform/Tool 

Used 

Online training modules, phone-based coaching, behavioral self-monitoring 
tools (e.g., logs, step counters) 

Theoretical 

Framework 

Motivational Interviewing (MI) was the primary behavior change approach; 

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 

Measured 

Weight, BMI, waist circumference, fat mass, blood glucose levels, presence of 

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: 



Rocel Globio Tadina  P a g e  | 139 

 

Field/Column Extracted Information 

Study Design 
Prospective, non-randomized controlled trial conducted under naturalistic 
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. 

Study Duration 
16 weeks total: 4 weeks in Phase 1 (device in silent mode), 12 weeks in Phase 2 

(device in active mode with alerts). 

Setting 
Naturalistic driving conditions, including real work shifts across morning and 

afternoon/evening times in Malaysia. 

Data Collection 

Methods 

In-vehicle monitoring system (IVMS), self-reported Karolinska Sleepiness Scale 

(KSS), sleep diaries, and device-recorded heart rate and drowsiness data. 

Digital 

Platform/Tool 

Used 

Holux wrist-worn HR device using photoplethysmography (PPG) sensors. 

Theoretical 

Framework 

Not explicitly grounded in a formal theoretical model, but draws on 
physiological principles of heart rate variability and sleepiness. 

Peer-Reviewed Yes – Published in Sleep Health, a peer-reviewed journal. 

Funding Source 
Shell Road Safety funded the study. Authors from Shell were involved in project 

design and manuscript preparation but not in data collection or analysis. 

Limitations Noted 

Low sensitivity of the HR device, small number of participants who completed 
both phases, potential Hawthorne effect, reliance on self-reported 

sleepiness/sleep data. 

Key Findings 
The HR-based device significantly reduced harsh braking events when alerts 

were active, though its predictive accuracy was modest. 

Outcomes 

Measured 

Harsh braking, harsh acceleration, sleep duration, subjective sleepiness (KSS), 

drowsiness event frequency. 

Ethical Approval    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), 

interventional trials 

CASP 

Observational Cohort studies, cross-sectional surveys CASP 

Qualitative 
Interview-based studies, focus group research, 

thematic analysis studies 
 

CASP 

Mixed Methods Combined quantitative and qualitative studies MMAT  

Reviews Systematic reviews, meta-analyses of 

interventions or observational data 

AMSTAR 2 

(*Attachment: Olson et al. – 2016) 
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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 

(Category) 

Quantitative – fits under RCTs/interventional trials 

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 

Methods 

Objective body measurements (BMI, weight, fat %), self-reported surveys 

(diet, sleep, physical activity), biometric screenings, and process tracking 

Digital 

Platform/Tool 

Used 

Mobile-friendly website for logging, cTRAIN software for training, 
motivational interviewing via phone 

Theoretical 

Framework 

Total Worker Health approach; not rooted in a named behavioral theory but 
emphasizes integrated physical and occupational health 

Peer-Reviewed    Yes – Published in American Journal of Public Health (AJPH) 

Funding Source National Heart, Lung, and Blood Institute (NHLBI) – NIH (Grant 

R01HL1054950) 

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 

Outcomes 

Measured 

BMI, body weight, body fat %, waist circumference, diet (fat %, sugar 

intake), physical activity, sleep quality and duration, and self-reported 

driving safety 

Ethical Approval    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 
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Study Type 

(Category) 

Quantitative — intervention evaluation using statistical models 

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 

Methods 

Self-monitoring logs, motivational interviewing records, training module 

completions, and pre/post measurements (weight, activity, diet) 

Digital 

Platform/Tool 

Used 

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

Theoretical 

Framework 

Based on Ecological Perspective, Social Cognitive Theory of Self-
Regulation, Operant Theory, and aligned with the Total Worker Health 

(TWH) approach 

Peer-Reviewed    Yes – Published in Safety and Health at Work (a peer-reviewed journal) 

Funding Source National Heart, Lung, and Blood Institute (Grant R01HL1054950); 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 

Measured 

Body weight, fruit and vegetable consumption, physical activity levels 

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 

(Category) 

Reviews 

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 
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Study Duration Varied: 4 months to 2 years 

Setting Trucking companies, highways, and transportation field settings 

Data Collection 

Methods 

Questionnaires, biometric assessments, self-report surveys, exercise testing, 
and interviews 

Digital 

Platform/Tool 

Used 

Some used on-board computers (OBCs) and web-based tools as part of 

interventions 

Theoretical 

Framework 

Only 2 studies used theory explicitly: Transtheoretical Model, Social 

Cognitive Theory, Social Contextual Model 

Peer-Reviewed    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 

Measured 

BMI, body fat %, physical activity, blood pressure, cholesterol, nutrition, 
stress, fatigue, job control, smoking, and dietary behavior 

Ethical Approval   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 

(Category) 

Reviews 

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 

Methods 

Extracted from reviewed studies: objective tools (e.g., accelerometry, 

actigraphy, biometrics), self-report surveys, and validated questionnaires 

Digital 

Platform/Tool Used 

Included interventions using Fitbits, online web apps, mobile devices, and 
self-monitoring platforms 

Theoretical 

Framework 

Only some studies used theory; e.g., Social Cognitive Theory, 

Transtheoretical Model, Health Belief Model, Self-efficacy theory 

Peer-Reviewed    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 

Measured 

Diet (fruit/veg), physical activity, sedentary behavior, sleep, BMI, weight, 

blood pressure, cholesterol, smoking, alcohol use 

Ethical Approval   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 

(Category) 

Qualitative – interview-based focus groups 

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 

Methods 

Audio-recorded focus groups, transcribed verbatim; thematic content 

analysis 

Digital 

Platform/Tool Used 

Discussions centered on wearable health tech (e.g., Fitbits, apps), though no 

specific brand/device was used 

Theoretical 

Framework 

Psychological phenomenology; discussion guided by themes from prior 

research but not rooted in formal behavioral theory 

Peer-Reviewed    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 

Measured 

Perceptions, attitudes, motivations, and barriers regarding wearable health 

technologies and workplace health promotion 

Ethical Approval    Yes – Approved by Imperial College Research Ethics Committee (Ref: 

14IC2246); 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 

(Category) 

Quantitative – uses surveys and statistical analysis 

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 

Methods 

Paper and pencil surveys with questions on demographics, health, work, 

and Internet usage; analyzed using SAS software 

Digital 

Platform/Tool Used 

Laptops, smartphones, tablets used by participants; study explores 

potential of mobile health (mHealth) tools 

Theoretical 

Framework 

No formal theoretical framework applied 

Peer-Reviewed    Yes – Published in Workplace Health & Safety 

Funding Source NIOSH (National Institute for Occupational Safety and Health) – Grant 

R21OH009965 

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    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 

(Category) 

Quantitative – hypothesis testing via questionnaire and SEM 

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 

Methods 

Self-administered structured questionnaires using Likert scales; validated 

via pilot testing, EFA, CFA, SEM 

Digital 

Platform/Tool Used 

Study focused on adoption of virtual communities (VCs) – not specific tools, 

but includes apps, platforms, and internal systems 

Theoretical 

Framework 

Technology Acceptance Model (TAM) with emotional connection as a 

moderator 

Peer-Reviewed    Yes – Published in International Journal of Logistics Research and 

Applications 

Funding Source    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 

Measured 

Intention to use VCs, perceived ease of use, perceived usefulness, emotional 

connection (measured via multi-item constructs) 

Ethical Approval   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 

(Category) 

Quantitative – categorized as survey-based cross-sectional research 

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 

Methods 

Structured questionnaire (51 multiple-choice questions, 15 open comments); 

text analyzed using GPT-4; statistical methods included factor analysis 

Digital 

Platform/Tool Used 

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

Theoretical 

Framework 

Not based on a named behavioral theory; interpretations touch on signal 

detection theory and Illich’s 'Tools for Conviviality' 

Peer-Reviewed    Yes – Published in Frontiers in Public Health 

Funding Source    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 

Measured 

Perceptions of profession, work pressure, safety, wages, technological 

acceptance, and future outlook 

Ethical Approval    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 

(Category) 

Reviews – it includes a systematic review as a core component 

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, IoT-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 

Methods 

Systematic literature review, secondary data (gov/industry reports), and 

expert interviews (via videoconference) 

Digital 

Platform/Tool Used 

Wide range of technologies discussed: IoT, blockchain, smart GPS, ITS, 
RFID, cloud platforms, mobile apps, augmented reality, etc. 

Theoretical 

Framework 

None explicitly applied; capability readiness level (CRL) model adapted 

from TRL (Technology Readiness Level) is used conceptually 

Peer-Reviewed    Yes – Published in Expert Systems With Applications, a peer-reviewed 

journal 

Funding Source    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 

Measured 

Not health outcomes; study mapped technological capabilities and readiness 

levels in logistics operations 

Ethical Approval   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 

(Category) 

Quantitative – observational study using app logs and Poisson regression 

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 5-month period in early 2016 

Setting Real-world commercial driving conditions (UK and US) 

Data Collection 

Methods 

App usage logs, driving incident data (14 risky behaviors), analyzed with 

mixed-effects Poisson regression 

Digital 

Platform/Tool Used 

Fleet-management mobile app with real-time notifications and pre-drive 
feedback features 

Theoretical 

Framework 

Based on feedback theory and Experiential Learning Theory (Kolb); pre-

driving feedback and real-time feedback studied as behavioral modifiers 

Peer-Reviewed    Yes – Published in International Journal of Information Management 

Funding Source   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 

Outcomes 

Measured 

Total risky driving incidents, and specific types: braking, speeding, turning, 

lane changing, etc. 

Ethical Approval   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 

(Category) 

Mixed Methods – combines structured qualitative expert judgment (Delphi) 

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 

Methods 

Structured expert surveys via FDM and ISM instruments, analyzed using 
fuzzy logic, hierarchical modeling, and MICMAC matrix 

Digital 

Platform/Tool Used 

Study analyzes barriers to 7 DTs: IoT, blockchain, big data, drones, AI, 

autonomous vehicles (AVs), 3D printing 

Theoretical 

Framework 

Theory of Disruptive Innovation and Ecosystems Framework (Adner & 
Kapoor, 2016) 

Peer-Reviewed    Yes – Published in The International Journal of Logistics Management 

Funding Source   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 

Measured 

Relative weight and interdependency of 10 adoption barriers to DTs 

Ethical Approval   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 

(Category) 

Mixed Methods 

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 

Group 

Yes – ELD users vs. non-users 

Study Duration Conducted from August to November (year not explicitly repeated in body, 
implied 2021) 

Setting 7 truck stops across Alberta and Saskatchewan, Canada 

Data Collection 

Methods 

Structured survey (adapted from US and Canadian tools), semi-structured 

interviews, statistical analysis, and thematic coding using Nvivo 
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Digital 

Platform/Tool 

Used 

Electronic Logging Devices (ELDs) – specific models not named 

Theoretical 

Framework 

Phenomenological approach used for qualitative analysis; no formal 

behavioral theory 

Peer-Reviewed    Yes – Published in Journal of Transport & Health 

Funding Source    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 

Measured 

Sleep quality, sleep fragmentation, perceived fatigue, stress, income impact, 
usability concerns, and parking challenges 

Ethical Approval    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 

(Category) 

Mixed Methods – combines qualitative coding of forum content with 

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 

Group 

None – analysis is descriptive, though themes are compared across 
categories 

Study Duration Posts from 2006 to 2016 analyzed retrospectively 

Setting Online forum – The Truckers Report Health Forum 

Data Collection 

Methods 

Forum scraping and qualitative coding by researchers; quantitative metrics 
include posts per code, views, replies, engagement ratios 

Digital 

Platform/Tool 

Used 

Study platform was an online forum, but specific health technologies were 

discussed (e.g., DOT regulations, fitness advice, diet tools) 

Theoretical 

Framework 

Applied Rasmussen’s Risk Management Framework to assess systems-level 

awareness 

Peer-Reviewed    Yes – Published in Safety Science 

Funding Source   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 
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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 

Measured 

Engagement with health topics (quantified), thematic codes of health 

knowledge, and systems-level attribution of health responsibility 

Ethical Approval   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? 

 

 

 


