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"All sad the chameleon realized that,
in order to know his true colour,
he had to rest in the void."
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ABSTRACT

The moment in which we live is dominated by notable technological advancements, leading to a
series of benefits (e.g., flexibility) and disadvantages (e.g., information overload) for workers and
university students. The adverse factors may raise their chances of getting psychophysical health
problems. Moreover, the current spread of the COVID-19 may have worsened antecedent stress-
related disease. For several years, organizations and universities have been looking for new
approaches to promote the wellbeing of workers and students, as traditional face-to-face interventions
do not always seem to be effective or seem not to be used. Mobile apps make it possible to deliver
unobtrusive, anonymous interventions and reach a broader range of participants. To date, the
effectiveness of mobile-based app interventions is still unclear. In addition, there is a need to clarify
the role of user engagement, usability, and technology acceptance, which are often neglected, but
could influence the intention to use mobile-app interventions and impact their effectiveness. To
advance the limited research on this topic and fill the current gaps, this dissertation focuses on mobile-
based interventions as a solution to decrease stress and improve wellbeing, as well as on facilitators

and barriers involved in the use of such interventions and their effectiveness.

Chapter 1 systematically reviews studies on workplace smartphone-based interventions. Results
indicate that most of these interventions focused on physical health and that user engagement,
usability and technology acceptance should be considered in designing mobile-based interventions
and evaluating their effectiveness. Chapter 2 tests the measurement invariance of the Technology
Acceptance Model scale among university students from Italy and Germany and whether TAM is
structurally invariant across countries. Results support the measurement invariance of the TAM scale.
The structural invariance of the TAM model is only partially confirmed. Although perceived
usefulness (PU) and ease of use (PEOU) impact students' intention to use mobile apps in both
countries, PEUOQ is positively related to PU in the Italian sample only. These results allow a cross-

national perspective to understand students' intention to use mobile apps for stress management.
1



Chapter 3 integrates the TAM with personal and contextual factors affecting the acceptance of
mobile-based apps for workplace stress management and well-being promotion. Results show that
personal innovativeness impacts INT, while smartphone-related self-efficacy and organizational
support for innovation indirectly affect INT via PU and PEOU. These results shed light on factors
contributing to users’ acceptance of app-based interventions for mental health. Chapter 4 investigates
the effectiveness of a mobile app named WellBe! that the Bicocca Center for Applied Psychology
developed to provide students with well-being promotion interventions. Results show that the
intervention group reports good engagement levels and perceived usability, in addition to an increase
in general health, life satisfaction scores and mindfulness level after the intervention. However, there
are no statistically significant differences in psychological capital and stress levels reported by

participants pre-and post-intervention. Overall, WellBe! displays promising results.

In sum, a paradigm shift in intervention design is taking place from a face-to-face to a mobile-based
approach. This shift results from society's need for more effective interventions to manage stress.
This dissertation underlines some critical open issues that organizations and universities should
address before adopting mobile-based intervention, in order to increase the chances of intervention

success, and after the intervention delivery to capture the reasons for its effectiveness.

Keywords: technology acceptance; smartphone-based interventions, well-being promotion; stress

management; cross-national; workers; students.



RIASSUNTO

L’attuale avanzamento tecnologico ha portato una serie di benefici (es. flessibilita) e svantaggi
(es. sovraccarico di informazioni) a lavoratori e studenti. | fattori avversi possono pero
aumentare le possibilita di sviluppare problemi di salute psico-fisica. Inoltre, la diffusione del
COVID-19 ha peggiorato le esistenti problematiche di salute stress-correlate. Le aziende e le
universita sono ancora alla ricerca di nuovi approcci per la promozione del benessere di
lavoratori e studenti, poiché gli interventi tradizionali in presenza sembrano essere non sempre
efficaci e poco utilizzati. Le mobile-app permettono di erogare interventi non-intrusivi, anonimi
e di coinvolgere un maggior numero di partecipanti. Tuttavia, I’efficacia di tali interventi ¢
ancora poco chiara. Inoltre, fattori come user engagement, usabilita e accettazione della
tecnologia, spesso sottovalutati, potrebbero influenzare 1’intenzione di utilizzare gli interventi
erogati tramite app e influenzarne 1’fficacia. La presente tesi di dottorato si & concentrata sugli
interventi mobile-based, visti come una soluzione volta a diminuire lo stress e promuovere il
benessere, e sui facilitatori e le barriere coinvolte nell’utilizzo e nell’efficacia di tali interventi.
Abbiamo considerato sia i lavoratori, sia gli studenti universitari, due categorie particolarmente

soggette al rischio stress.

Il primo capitolo consiste in una revisione sistematica della letteratura, focalizzata sugli studi
esistenti riguardo gli interventi smartphone-based in ambito lavorativo. | risultati indicano che
gli interventi si focalizzano principalmente sulla salute fisica e che 1’user engagement,
I’accettazione della tecnologia e 1’usabilita dovrebbero essere considerati nella progettazione di
interventi mobile-based e nella valutazione della loro efficacia. Il secondo capitolo valuta
I’invarianza di misura e I’invarianza strutturale del Technology Acceptance Model (TAM), da
una prospettiva cross-nazionale, considerando un campione di studenti universitari italiani e

tedeschi. I risultati confermano I’invarianza di misura, e I’influenza della percezione di facilita



d’uso (PU) e dell’utilita (PU) degli studenti sulla loro intenzione d’utilizzo (INT) di una app
per la promozione del benessere e gestione dello stress. Lo studio ha dimostrato la relazione
diretta tra PEOU e PU solo nel campione di studenti italiani. 1l terzo capitolo riguarda
I’integrazione del TAM con variabili personali e contestuali che potrebbero influenzare
I’accettazione di una app per la promozione del benessere e la gestione dello stress in azienda.
I risultati mostrano che I’innovativita personale ha un impatto diretto su INT e che
I’autoefficacia percepita nell’uso dello smartphone e il supporto organizzativo all’innovazione
influenzano indirettamente I’INT, via PU ¢ PEOU. Il quarto capitolo si focalizza sullo studio
dell’efficacia di WellBe!, una app per la promozione del benessere e la gestione dello stress di
studenti universitari, sviluppata dal Bicocca Center for Applied Psychology. I risultati mostrano
che il gruppo sperimentale ha riportato un buon livello di user engagement e di usabilita.
L’utilizzo dell’app sembra aver avuto un effetto sul miglioramento dei livelli di salute,
soddisfazione e mindfulness subito dopo I’intervento. Tuttavia, WellBe! non ha diminuito lo

stress percepito e non ha aumentato il capitale psicologico.

In conclusione, gli studi presentati hanno messo in luce un cambio di paradigma, dagli interventi
faccia-a-faccia a un approccio mobile-based. Questo cambiamento deriva anche dalla necessita
di interventi piu efficaci per gestire lo stress. Questa tesi sottolinea alcune questioni aperte che
le organizzazioni e le universita dovrebbero affrontare prima di adottare interventi mobile-
based, in modo da aumentare le probabilita di successo, € dopo I’implementazione degli stessi,

per comprendere le ragioni della loro efficacia o inefficacia.

Parole chiave: accettazione tecnologia, interventi smartphone-based, promozione benessere;

stress management; cross-national; lavoratori; studenti.



INTRODUCTION

Changes introduced by technologies

The era in which we live is strongly characterized by significant technological development
(Howells et al., 2016). Over the last 20 years, digital technology has pervaded every part of
modern life, including the workplace and academia (Howarth et al., 2018; Liesa-Orus et al.,
2020; Sivo et al., 2018). The labour market's occupational structure has shifted, particularly in
industrialized nations (Cortes & Salvatori, 2019). For example, office work has moved from
repetitive activities to knowledge-based, flexible work in the last ten years. Employees have
benefited from digital technologies in a variety of ways, such as lower labour and production
costs (Skoumpopoulou et al., 2018); more accessible communication and cooperation among
co-workers and geographically scattered offices (Colbert et al., 2016); and the possibility of
remote work or home office (Attaran et al., 2020). Technology has also significantly influenced
academic research, and didactical techniques (Peimani & Kamalipour, 2021): technological
advancement changed the way students apply for courses, enrol for classes, attend courses to
prepare assignments and engage with professors and classmates, and improved the quality of
communication and student learning (Sivo et al., 2018; Maican et al., 2019). However, adverse
effects also emerged with the increasing use of technology , especially in the long run: for
example, perceived possibilities for professional development seem to have decreased
(Miglioretti & Simbula, 2019; Van Steenbergen et al., 2018); In the educational and academic
landscapes, new technologies increased the risk of information overload as well as the workload
of both professors and students(Raja & Nagasubramani, 2018). It is commonly acknowledged
that these factors have raised the likelihood of employees and students getting psycho-physical
health problems due to their exposure to stressors (Barker et al., 2018; van den Heuvel et al.,

2018). The current spread of the COVID-19 virus seem to have exacerbated pre-existing stress-



related conditions among workers and students (Giusino et al., 2021; Yang et al., 2021). With
the quick pace of technological progress, technological instruments, and the goals for which
they are utilized are evolving and changing. According to the Digital 2021 research from
Hootsuite, almost 97 percent of internet users aged 16 to 64 own a smartphone (Hootsuite,
2021). Practitioners and academics have discovered new approaches to boost people's
wellbeing and expand intervention options using tools such as PCs, online platforms, tablets,
and wearables (National institute for mental health, 2017). A lot of ongoing research has
demonstrated that some digital therapies for mental health can be effective (Srivastava et al.,
2020). However, the usefulness of mental health applications is still unknown.

Furthermore, several characteristics, such as technological acceptability, user engagement, and
app perceived usability, may have an impact on intervention success. In an attempt to contribute
to the development of this field and to overcome this theoretical and practical shortcoming, the
current dissertation focuses on reflecting regarding possible mobile-based solutions to decrease
perceived stress and improve wellbeing, as well as on the facilitators and barriers involved in
the use of such interventions and their effectiveness. Moreover, this doctoral dissertation will

focus on both workers' and students' samples.

The current situation: the pandemic outbreak

On January 30, 2020, the World Health Organisation declared the start of a pandemic caused
by the spread of the COVID-19 virus. The term "pandemic”, namely "an infectious disease
where we see significant and ongoing person-to-person spread in multiple countries around
the world simultaneously”, started to become familiar to all of us (Savic, 2020). To prevent the
spread of COVID-19, governments worldwide directed employers to close offices and make it
possible for employees to work from home (telework; Belzunegui-Eraso & Erro-Garcés, 2020)
and try to find a way to promote distance learning and education through the use of technology
(Ali, 2020). During that time, telework, which had previously been used only sporadically,
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became mandatory to limit the financial and health damage to employees. Until the 2000s, there
was no formal definition of telework. In 2002, the European Framework Agreement on
Telework defined telework as "a form of organizing and/or performing work, using information
technology, in the context of an employment contract/relationship, where work, which could
also be performed at the employer's premises, is carried out away from those premises on a
regular basis" (European trade union confederation, 2002; pg. 2). According to the European
Working condition Survey of 2015, 1 in 5 workers carried out some form of telework, with
numerous differences between countries: Italy recorded just 8% of workers doing
telework/ICT-based mobile work (Buomprisco et al., 2021; Eurofound, 2015). In 2019 the
share of employees usually or occasionally working from home was 4.8% in Italy: among the
lowest in Europe, even considering the limitations of international comparisons due to the
multiplicity of forms. However, the scenario is changing: the health emergency has led to a
strong acceleration in the spread of telework. The Politecnico's Smart Working Observatory
estimated that 58% of large companies had started teleworking for a total of around 570,000
workers involved (a figure that marks a growth of approximately 20% between 2018 and 2109;
Torre, 2020). Academics tried to come up with an alternative to the face-to-face technique
(Dwidienawati et al., 2020) not to suspend teaching programmes, although some activities
related to learning, teaching and assessment were inevitably stopped or readjusted (Peimani &
Kamalipour, 2021). Exams, conferences, seminars, and other academic events were postponed
or cancelled at several institutions throughout the world (Mohd Satar et al., 2020). Remote
learning seems to be the best alternative for students in forced and unexpected circumstances
(Dwidienawati et al., 2020). The spread of the COVID-19 virus and the implementation of
social distancing measures that modified the way people work and study, may have facilitated

the arising of stress-related conditions (Giusino et al., 2021; Yang et al., 2021).



Stress-related health risks

Workplace stress is one of the major risk factors for various mental and somatic diseases among
workers (Hassard et al., 2018). Indeed, perceived stress may negatively impact employees'
satisfaction and performance (de Neve et al., 2013; Holman et al., 2018). Research conducted
on a sample of workers by the American Psychiatric Association between March and April
2021 found that most of those working from home experienced negative impacts on their mental
health. Stress could be a significant risk factor for several psychological and physical disorders
also among college and university students (Reddy et al., 2018). The last decade has witnessed
increased symptoms related to deteriorating mental health among university students (Lattie,
Lipson, et al., 2019).

Consequently, prevalence of mental health conditions among university students has risen
considerably (Porru et al., 2021). High levels of stress have been linked to negative outcomes
in both psychological and physical health (Huberty et al., 2019), such as anxiety and depression
(Ebert et al., 2019; Reddy et al., 2018), sleep and substance misuse problems (Huberty et al.,
2019); bad academic achievement and college drop-out (Huberty et al., 2019). Regarding
students, in a report published in April 2020, about one in four university students reported
seeing a deterioration in their mental health during the pandemic (Liu et al., 2020).
Throughout any pandemic, the psychological reactions of the population help to modulate the
spread of the disease and the onset of emotional and social problems, both during and after the
emergency. Despite the role of the psychological response, the population is generally not
provided with appropriate resources to manage or limit the effects of pandemics on wellbeing
and mental health. However, even before the COVID-19 spread, professionals, academics and
organizations were searching for more effective interventions for stress management and
wellbeing promotions (De Korte et al., 2018; Huberty et al., 2019). In this regard, smartphone-

based intervention may be a possible solution.



Workplace stress management mobile interventions

In the last decades, organizations have increasingly recognized the need to improve employees'
health for ethical reasons, to enhance productivity, comply with legislative changes, and lower
their societal cost burden (Stratton et al., 2017). From a preventive point of view, interventions
should also be provided before the onset of stress-related health problems, which could
contribute to chronic conditions. However, some research pointed out that traditional (face-to-
face) interventions are often non-effective or with an overall small effect (de Korte et al., 2018).
One possible solution to increase workers' participation in promoting wellbeing and stress
interventions and their effectiveness is delivering digital mental health treatment in the
workplace (Carolan & De Visser, 2018). This is why, in the last decade, we have observed a
paradigm shift from the traditional, face-to-face wellbeing promotion interventions to digital
modalities (Ryan et al., 2017). Emerging technologies (such as smartphones) could aid
researchers in gathering precise and objective data on users' behaviour in a non-intrusive
way (Miller, 2012), as well as support in the treatment of a variety of physical and mental
conditions, including depression, stress, anxiety, in the workplace (De Korte et al., 2018). Even
if some scientific research confirms digital interventions' effectiveness in subclinical
populations, evidence for workplace digital interventions is still missing (de Korte et al., 2018;
Ebert et al., 2017; Weber et al., 2019). Therefore, the first main aim of this dissertation was to
overcome this theoretical gap through a systematic review concerning smartphone-based
interventions targeting wellbeing promotion and stress management in workplace contexts. To
this end, we classified the identified studies according to the interventions' focus (physical
health, symptoms treatment, wellbeing promotion and stress management); the interventions'
target (e.g., white collars, healthcare professionals, etc.); the theoretical background (e.g.,

mindfulness, cognitive-behavioural techniques, etc.) and users' engagement elements (e.g., self-



monitoring, gamification etc.). Furthermore, we tried to capture the barriers and facilitators

involved in the adoption and effectiveness of smartphone-based interventions.

Technology Acceptance Model

Scientific literature underlines that user acceptance is fundamental to any technology
development (Taherdoost, 2019). Indeed, technology acceptance is a massive challenge for new
technology developers (Nadal et al., 2020). Psychology could facilitate the creation of efficient
technologies suited to individual users' requirements and characteristics (Nunes et al., 2019).
Although several studies showed that smartphone-based interventions effectively promote
wellbeing and manage stress, many others have led to mixed findings (Dugas et al., 2020).
Moreover, before introducing innovation in a company or in academia (e.g., a mobile app for
stress management and wellbeing promotion), it is essential to understand the workers' or
students' intention to use it and their technology acceptance.

For this reason, several theoretical models have been presented over the last 30 years to analyse
and explain the adoption and behaviours associated with the introduction of technologies. The
Technology Acceptance Model (TAM; Davis, 1989), was explicitly built on a consolidated
theoretical model and the Theory of Reasoned Action (TRA; Fishbein, 1967; Fishbein & Ajzen,
1975). The TAM received excellent scientific support for their fundamental variables:
perceived usefulness (PU) was defined as the degree to which a person considers that using a
given system can improve their work performance; perceived ease of use (PEOU) is theorized
as the degree to which a person believes that using a specific tool will be simple; intention to
use (INT) is defined as the degree that a person will use a given technology (Davis et al., 1989b).
According to the TAM, PU ad PEOU can lead to acceptance, directly impacting INT.
Furthermore, the TAM claims that perceived usefulness is influenced by the ease of use.
Specifically, given the same features and functions, the more ease-to-use a technology is, the
more relevant it is viewed (Venkatesh, 2000). This parsimonious theoretical model (Park et al.,
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2018) provides a framework for assessing how various elements may impact a person's usage
and acceptance, applicable across disciplines (Alsharida et al., 2021). Indeed, the TAM is the
most widespread theoretical model used to explain technology intention to use (Rahimi et al.,
2018), taking into account different types of technology (Drehlich et al., 2020) in a wide range
of ICT application areas (Sagnier et al., 2020; Yoon, 2016). However, even if TAM has already
been applied to the educational context (Maranguni¢ & Grani¢, 2015), university students are
underrepresented (Borghouts et al., 2021); moreover, few studies have taken into account

students’ acceptance of mobile-app (e.g., Dederichs et al., 2021).

Technology acceptance of students' stress management mobile app

In the last decade, the reported stress-related symptoms, e.g., anxiety, depression, sleep
problems, college drop-out (Ebert et al., 2019; Huberty et al., 2019; Reddy et al., 2018),
increased among university students (Lattie et al., 2019). Although university students have
access to various services, they are typically underused (Ponzo et al., 2020). As a result, experts
and authorities are under pressure to discover innovative approaches to deal with students'
mental health issues (Kern et al., 2018). The broad use of new technology, such as smartphone
applications, to offer wellbeing and stress-reduction programs appears to be a viable option for
students (Borghouts et al., 2021). Despite growing research on app adoption and acceptance in
the educational setting (Grani¢ & Maranguni¢, 2019), university students are substantially
underrepresented (Borghouts et al., 2021).

Furthermore, given the importance of promoting psycho-physical health in students and the rate
of under-use of face-to-face services offered by universities, it is crucial to study the factors
that may influence the intention to use apps for promoting students’ wellbeing and stress
management. Although there are various studies aimed at understanding the factors that may
influence technology intention to use in several countries, such as the United States and China,
to our knowledge, only a limited number of studies have taken into account other countries (Lo

11



Presti et al., 2021; Yousafzai et al., 2007), in a European cross-national perspective (e.g., Nistor
et al., 2013). Cross-cultural and cross-national studies are fundamental to confirm the
generalization of theoretical models and their scales. In order to fill this gap, we tested the
measurement and structural invariance of the TAM, applied to mobile app for wellbeing

promotion, in a sample of German and Italian students.

Contribution to TAM expansion in workers

As previously stated, several studies established the TAM's validity in different technology-
related contexts, whose parsimony is both its biggest strength and its biggest weakness (Tong,
2010). Indeed, the TAM has been improved to take into account external elements that may
impact the user's acceptance in a wide range of work environments (Park et al., 2018). As a
result, some theoretical expansions have been created (e.g., TAM2, Venkatesh & Davis, 2000;
TAM3, Venkatesh & Bala, 2008; UTAUT, Venkatesh et al., 2003; UTAUT 2, Venkatesh et al.,
2012). Even though PU appears to be one of the most relevant predictors of intention to use
(Davis, 1989), a common aspect of these revisions is the recognition that other variables (i.e.,
personal and organizational features) may influence acceptance and intention to use a given
technology (Svendsen et al., 2013). When investigating the factors that impact one's adoption
of new technology, individual differences and organizational aspects are relevant (Agarwal &
Prasad, 1998; Park et al., 2018). Individual differences refer to variations in perceptions,
actions, personality traits, and features among people (Stylianou & Jackson, 2007). However,
it is important also considering other variables that play a role in defining personal attitudes
toward innovation. Indeed, some organizational characteristics such as organizational support
might also boost technological adoption (Davis et al., 1989; Park et al., 2019). As mentioned in
the previous paragraphs, organizations are always looking for new methods to promote their
employees' mental and physical health, and smartphone-based interventions seem to be a good
solution. However, no studies have investigated their acceptance of smartphone-based

12



interventions for promoting interventions, and only a few have simultaneously investigated the
influence of personal and organizational variables on technology acceptance. For this reason,
this thesis aimed to contribute to the expansion of the TAM, by integrating the above-mentioned

personal and organizational variables on a sample of general workers.

Mobile-app effectiveness: a preliminary study on university students

As previously said, university students reported several stress-related symptoms, even before
the COVID-19 pandemic (Yang et al., 2021). Research indicated that traditional counselling
services offered by the university are generally underused (Ponzo et al., 2020). Students
reported several barriers to explain this low services utilization rate: perceived lack of needs,
limited time, fear of social stigma, unfavourable treatment attitude, inclination to self-manage
(Amanvermez et al., 2020; Harrer et al., 2018). Furthermore, even students who recognize that
they require assistance face obstacles, such as believing that their situation is universal and due
to their heavy workload, and may be sceptical about the proposed treatment (Lattie, Adkins, et
al., 2019). For these reasons, digital interventions such as a mobile app to enhance wellbeing
and stress management might be one option. Although the number of smartphone apps aimed
at mental health has expanded in recent decades, there is still a paucity of research on mental
health apps in college students (Kern et al., 2018). For example, even if the body of literature
is rapidly growing, a recent review underlined that the identified mobile-app interventions are
still few compared to other digital interventions (e.g., online interventions; Lattie et al., 2019).
Moreover, some studies reporting significant results did not involve any control group (e.g.,
Moffitt-Carney & Duncan, 2021), and some effectiveness studies lacked indications regarding
user engagement and perceived usability (Lattie, Adkins, et al., 2019). In the past few years,
research on user experience (e.g., usability, user engagement) have increased in order to
understand the reason that leads a user to continue to use an app (Carey et al., 2016; Georgsson
& Staggers, 2016; Lattie, Adkins, et al., 2019). Usability is defined as the ease with which a

13



user can utilize a given technology to achieve a specified goal, and it is one of the aspects that
may impact app effectiveness (International Organization For Standardization, 1998; Zapata et
al., 2015). Despite its importance, only a few studies concerning mHealth have conducted
usability investigations (Schnall et al., 2018; Zapata et al., 2015). Engagement could be
described as the "quality of users' encounters with technology” (O'Brien & Toms, 2008). Some
research underline that user engagement is a precondition to interventions effectiveness
(Yardley et al., 2016). However, engagement is still a complex phenomenon and is understudied
concerning health apps (Holdener et al., 2020). To try to expand the limited landscape of college
students' wellbeing interventions effectiveness research, taking into account also the
importance of perceived usability and user engagement, one of the goals of this dissertation was
to design a mobile app for university students stress management named WellBe!,
Furthermore, in order to contribute to the scientific literature on intervention effectiveness, we
conducted an experimental pilot study, aimed to investigate both effectiveness of WellBe! and
the perceived usability and reported users’ engagement.

Based on these theoretical premises, the present dissertation has two main goals: the study of
the acceptance of mobile apps for the promotion of wellbeing and stress management and the
design and analysis of the effectiveness of a wellbeing promotion mobile app. In the light of
the recent implications of the spread of COVID-19 and the new mental health risks that have
arisen, this thesis will focus on two populations, i.e., university students and general workers.
The objectives described above have been pursued by means of four studies. The purposes of

the following chapters in this dissertation are briefly outlined following:

! The design of the WellBe! app was made possible thanks to the support of the Centre of Excellence of the
Department of Psychology "Bicocca Center of Applied Psychology"-BICAPP. https://www.bicapp.it/en/

Moreover, a preliminary qualitative study was conducted with a sample of university students in order to identify
mobile app features that could be perceived as useful or desirable and to evaluate the initial prototype of WellBe!
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The first chapter aims to identify the prevalence of smartphone-based interventions and to
classify them by intervention focus (physical health, promotion of wellbeing and stress
management, symptom management, strategies implemented to ensure user engagement - e.g.,
personalization of the intervention, notifications, etc.) and intervention target population (white
or blue-collar, persons with disabilities, etc.).

The second chapter aims to confirm the measure and structural invariance of the TAM measures
(perceived usefulness, perceived ease of use, intention to use). The cross-national study
considered two samples of university students from different countries, namely Italy and
Germany.

The third chapter focuses on identifying additional factors that may influence the acceptance
of mobile-based interventions for the promotion of wellbeing and stress management in
workers. The study simultaneously aims to integrate the well-known TAM with personal
(personal innovativeness with technology and smartphone self-efficacy) and contextual factors
(organizational support for innovation).

The fourth and last chapter focuses on studying the effectiveness of a mobile app designed to
promote the wellbeing of university students. Despite the spread of smartphone-based
interventions, the landscape of mobile-based interventions effectiveness is still confusing. In
this study, we investigate the efficacy of a short daily intervention inspired by the main
psychological theories and approaches (mindfulness, positive psychology), taking into account
also user experience variables, namely usability and user engagement.

Finally, a general discussion summarizes, integrates, and discusses the main results of the

studies reported in this dissertation.
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CHAPTER ONE

Smartphone-based interventions for employees’ well-being promotion: a
systematic review?

Abstract

Occupational Psychology faces challenges concerning the promotion of employees’ well-
being and health. The use of emergent technologies (e.g., smartphone) has revealed new
opportunities to deliver effective, cheap, and early interventions. By following the
international PRISMA statement guidelines, this systematic review aims to bring together
workplace smartphone-based interventions, targeting employees’ well-being and psycho-
physical health, to address the lack of studies focused on workplace settings. Results were
drawn from 31 quantitative and qualitative studies, testing smartphone applications. The
authors extracted multiple information for each article: focus, target, theoretical background,
users’ engagement, and study design. Findings show the lack of theoretical background,
reliable study design and the prevalence of physical health interventions. Moreover, our
review identifies the importance of users’ engagement for an intervention’s effectiveness. It
is relevant to design specific mHealth interventions, to provide employees with the skills to

cope with and manage work-stress and enhance their general health and well-being.

Keywords: mHealth; smartphone-based intervention; workers’ well-being; systematic

review.

2The present chapter appeared as an article in the Electronic Journal of Applied Statistical
Analysis (Paganin, G., & Simbula, S. (2020). Smartphone-based interventions for employees'
well-being promotion: a systematic review. Electronic Journal of Applied Statistical
Analysis, 13(3), 682-712. DOI: 10.1285/i20705948v13n3p682)
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INTRODUCTION

The occupational structure of the labour market has changed in the last few decades, especially
in developed countries (Cortes & Salvatori, 2019; Signore et al., 2019). The introduction of
emerging technology in the workplace has led to several positive elements, such as the
reduction in work and production costs (Skoumpopoulou et al., 2018), the facilitating of
communication and collaboration among colleagues and knowledge sharing across
geographically dispersed offices (Colbert et al., 2016). On the other hand, the growing use of
technology has also given rise to several negative aspects, such as the removal of the boundary
between work and non-work domains (Reyt & Wiesenfeld, 2015), and job polarisation
between better-paid work, requiring higher skills and a greater educational attainment, and
lower-paid work, requiring a lower educational attainment (Acemoglu & Autor, 2011). It is
well known that these aspects may increase the risk of developing physical and mental health
conditions among employees, due to the exposure to psychosocial risks (van den Heuvel et al.,
2018). From a different perspective, the emergent technologies (e.g., smartphone) could help
researchers to gain precise and objective data on users’ behaviour in a non-intrusive and
ecologically valid way (Miller, 2012), as well as help in the treatment of several physical and
mental conditions, such as depression, stress, anxiety, and weight management, also in the
workplace context (De Korte et al., 2018). For example, several preventive initiatives for
implementing lifestyle change and improving mental health and well-being that use new
technologies have been proposed; such interventions range from recovery support to the
development of positive habits that aim to improve psychological health (Bakker et al., 2016;
Balk-Mgller et al., 2017a; Bonn et al., 2019; Bostock et al., 2019; Deady et al., 2018; Weisel
et al., 2018). However, while there are several studies about internet-based intervention

targeting clinical populations (Hedman et al., 2011; Riper et al., 2014), studies on the
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organisational-related context are still few (de Korte et al., 2018; Ebert et al., 2018; Free et al.,
2013). To the best of our knowledge, to date, an overview of smartphone-based intervention
in the workplace, as an innovative tool beyond traditional intervention, is still lacking.
Therefore, the main aim of this paper is to report a systematic review of qualitative and
quantitative studies that have implemented a smartphone-based intervention in the workplace,
targeting the employees’ physical and mental health, well-being, and stress management skills.
Additionally, we aim to examine the use of an evidence-based theoretical background for the
intervention design and development, as well as presence of an evaluation efficacy process

and/or follow-up.

Background: Work-Related Stress

Modern working life in Western countries has become more mentally demanding and less
physical in nature. New developments in work and changing workloads have led to a rapid
increase in the number of employees experiencing health problems related to occupational
stress (Sauter et al., 2002). Indeed, work-related stress has become a major occupational risk
factor in all industrialized countries (Hassard et al., 2018). One of the most common job stress
definitions (Sauter et al., 1999), described it as detrimental physical and emotional responses
which occur when the demands of a job do not coincide with the abilities, needs and resources
of the employees. This conception addresses an internal state involving the physical and
psychological realm. However, this internal state (the psycho-physical response) is part of a
broader interaction between job domain and personal characteristics (e.g., resources,
capabilities, needs). All these elements characterise the stress process, triggered by certain
workplace factors perceived by the workers as stressful. The psycho-physical response (e.g.,
negative affective states), that constitutes a short-term reaction, occurs in the case of an overly
high request that exceeds the personal resources or capability, or when the work demands

conflict with the worker’s own needs. When this reaction is too intense or chronic, it can lead
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to work-related disease (e.g., depression, cardiovascular disease). Moreover, individual
characteristics can intervene to strengthen or weaken the relationship between job stressors
and strain and consequently have an influence both on stress reactivity and on the likelihood
to develop chronic stress-related conditions (Herr et al., 2018). According to the National
Institute for Occupational Safety and Health (NIOSH), exposure to stressful working
conditions (job stressors) can have a direct influence on employees’ safety and health (see also
Sauter et al. 1999). In addition to “traditional risks”, (e.g., physical, biological, and chemical
risks), which have a direct effect on the health condition of employees, there are “new risks”,
also called “psychosocial risks”. Psychosocial risks have been defined by the World Health
Organization as the relationship among work context, work substance and organisational
arrangement, and employees’ needs, culture, abilities, and extra-job attitudes that could
influence health, performance and work satisfaction through their experiences and senses
(Leka et al., 2010). Such a definition underlines the interaction between the work environment
and human factors (International Labour Organization; ILO 2016). Work demands, perceived
support and control, interpersonal relationship quality, uncertainty of work role, unexpected
change or dangerous working conditions, work design, management style and perceived
support of superiors, quality of the relationship with co-workers, and concerns about personal
and career growth are some of the stressful job factors that may have physiological, physical,
behavioural and mental consequences (e.g. high blood pressure, obesity, smoking, poor eating
habits, addictions, sedentary habits, burnout, depression), which in turn could results in
workers’ physical and mental health diseases. Moreover, all these factors and situations could
negatively influence the workplace climate, resulting in problem behaviours, such as bullying
and mobbing (Cooper & Quick, 2017). At the organisational level, there are considerable costs
related to work stress in terms of economic and productivity loss, absenteeism and high

turnover, healthcare consumption and lower job satisfaction (Ebert et al., 2016a; Guarnaccia
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et al., 2018; Ingusci et al., 2016; Sauter et al., 2002; van Berkel et al., 2013).

Work Stress Effects

Several theories, supported by substantial research, highlight that work stress has the added
impact of increasing vulnerability to physical and mental health problems, many of which take
a further toll on quality of life. Indeed, chronic stress, which is a prevalent phenomenon in
Western societies, is linked with several illnesses, such as depression, anxiety, metabolic,
cardiovascular, autoimmune, and gastrointestinal disease (Chrousos, 2009). The principal end-
effectors of the stress response are cortisol released by the hypothalamic-pituitary-adrenal
(HPA) axis and the catecholamine, norepinephrine and epinephrine released by the peripheral
sympathetic-adrenomedullary (SAM) system. While the acute stress response provides the
organism with the motivation and energy needed to “fight or flight” in the face of adversity
via a highly adaptive cascade of physiological responses (Cannon, 1915), chronic stress may
foster the development of pathophysiological changes (e.g., cardiovascular problems), through
long-term activation of the same mechanism necessary for immediate survival (Engert et al.,
2018). The major change to mental work from physical work (e.g., essential changes in
technology and in work organisation) reduces caloric expenditure and may play a role in the
development of obesity and several health risks, such as cardiovascular disease (Choi et al.,
2010; Solovieva et al., 2013). Work stress may impact weight gain through behaviours such
as stress-induced eating and less leisure-time physical activity (Cooper & Quick, 2017),
through circadian rhythm disturbance (e.g., sleep disturbances due to shift work), and
metabolic changes (Choi et al., 2010; Solovieva et al., 2013). The concept of mental health
(MH) embraces subjective well-being, self-efficacy, autonomy, personal resources, and
recognition of expertise (Bhardwaj et al., 2008). MH problems are very common among
employees and negatively influence employees’ well-being and productivity, increasing

absenteeism and healthcare costs (Stratton et al., 2017). Workplace-related mental health
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issues are a source of a wide range of problems: employees report headache and migraine
(Cocker et al., 2013; Martin, 2016), as well as psychological problems contributing to chronic
stress, anxiety (Largo-Wight et al., 2011; Rajgopal, 2010), and depression (Stratton et al.,
2017), in addition to the physical issues mentioned above. Broad evidence indicates chronic
stress as a risk factor for MH (Herr et al., 2018). MH conditions are one of the principal causes
of long-term disability in middle-income and high-income countries. This is mainly caused by
the impact of anxiety and mood disorders in individuals of working age. For example, people
with severe depressive symptoms report serious difficulties in all domains of their life,
including work, home, relationships, and social activities (Deady et al., 2018). Finally, a long
exposure to stressors at work can lead to burnout which is a strong predictor of several health-

related issues (Maslach, 2003; Maslach et al., 2001; Portoghese et al., 2014).

Stress Management Interventions in the workplace

The prevention of the negative effects of psychosocial risks (or stress prevention), derived
from the medical concept of prevention, namely all the activities planned to reduce the
consequences of disease. Workplace stress management interventions refer to several
activities aimed to enhance employees’ well-being and decrease stress levels, mainly by either
addressing the causes of stress (stressors), or by mitigating the impact of stress (Holman et al.,
2018). Such interventions can have several benefits both for employers and employees, for
example, increased performance, improved relationship quality and reduced sickness and
absenteeism rate (De Neve et al., 2013; Holman et al., 2018). Stress management interventions
can be classified according to the focus or the level at which they are implemented (Holman
et al., 2018). Regarding the focus of stress management, interventions are categorised as
primary, secondary, or tertiary (Schaufeli & Enzmann, 1998). The purpose of primary
interventions is to remove the potential sources of stress and improve the causes of well-being:

indeed, primary interventions are proactive (Tetrick & Winslow, 2015). This intervention
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concerns the so-called content-factors and context-factors. For example, job redesign, career
development, work schedule flexibilization, goal setting, team building and diversity
management (Cooper & Cartwright, 1997). The role of secondary prevention is essentially
“damage limitation”; for this reason, it often addresses the consequences rather than the
sources of stress which may be rooted in the organisational structure or culture. Indeed,
secondary interventions aim to modify how individuals react to stressful work situations to
mitigate the stress response, decrease the severity or duration of stress once it has occurred
and prevent the level of stress from becoming troubling. These interventions are focused on
the recognition and management of stressors, increasing awareness, and improving the stress
management skills of the individual through, for example, training and educational activities.
Indeed, individual factors can also alter or modify how employees perceive and react to
stressful situations. This stress threshold will change among people and depend on the situation
affecting the individual (Cooper & Cartwright, 1997). There are many types of secondary
intervention: workers may be trained in the recognition and evaluation of their symptoms, in
strategies focused on the emotional sphere (e.g., externalisation of one’s own negative
emotional states, for tension release and to give a sense of proportion to a situation), strategies
focused on the physical sphere (e.g., physical exercises in and out of the workplace, meditation
and relaxation techniques), and strategies focused on the cognitive sphere (e.g., cognitive-
behavioural techniques). Finally, tertiary interventions involve treatment, rehabilitation and
the recovery process of individuals who have developed serious conditions as a response to
exposure to stressful situations, besides enhancing the probability of their return-to-work
(Cooper & Cartwright, 1997; Holman et al., 2018). Interventions at this level typically involve
the provision of counselling services for employee problems in the work or personal domains
or medical intervention, in the case of work-related physical or physiological disease (Holman

et al., 2018). With a specific focus on the level of an intervention, a common and simple
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distinction is made between the level of the individual and organisation. Individual-level
interventions focus on helping employees to build skills to manage, cope with and reduce
stress, whereas organisational-level interventions make more consistent changes to
organisational practices that either target all workers or a specific group of employees. We can
define organisational-level intervention as evidence-based action, intended to remove or
change the sources of work stress (Nielsen & Randall, 2013). In the past decades, European
legislation has underlined the importance of promoting workers’ health, including mental
health: for example, in the Italian Decree No. 81/2008 “Testo Unico sulla Salute e Sicurezza
sul Lavoro”, work-stress is a factor to be considered in risk assessment. Although the
importance of workers’ health has been recognised, research shows that some studies present
inconsistencies in the results, since the effect of interventions are often small or not significant
(de Korte et al., 2018). To be specific, most studies focused mainly on the effects of the
interventions, neglecting the process evaluation about how interventions were planned and
implemented (LaMontagne et al., 2007). For this reason, it is fundamental to focus also on the
intervention processes, to provide feedback for enhancing interventions’ outcomes, to allow
their replication in different context, to reduce any obstacles and to explain the results of the
intervention (Goldenhar et al., 2001; Nielsen & Randall, 2013). Moreover, the emphasis on
process enables researchers to generalise the results and to implement the intervention
successfully in other work settings (Armstrong et al., 2008; Dewe et al., 2010; Nielsen &

Randall, 2013).

Stress and technology

The growth of digital technology over the last 20 years has touched upon every aspect of
modern life, including the workplace (Howarth et al., 2018). Indeed, the development of new
technologies has influenced how people work; there also has been a transformation from

occupations that requiring moderate-intensity physical activity to those that are sedentary.
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Several studies (e.g., Ebert et al. 2014) have shown that less physical activity, sedentary
behaviour, static postures, and repetitive movements are linked to lower productivity at work,
decreased work-ability, increased possibility of musculoskeletal damage, absenteeism and
presenteeism. Digital tools give employees some advantages (e.g., increasing perceived
autonomy, the shift to remote working, and advanced communication and information
sharing). At the same time, however, technology contributes to difficulties in managing the
inflow of information, interruptions and task switching, perceived pressure to respond quickly,
reduced perceived social support and disruption to the work-life balance (Day et al., 2012). As
a result, Occupational Psychology is facing challenges related to the promotion of mental
health (thereby reducing the influence of these adverse psychological work conditions, in
short, work-related stress). Specifically, there is an interest in providing rapid and adequate
health services to those employees who develop mental health problems and to facilitate their
return-to-work after a prolonged absence (Lehr et al., 2016). The central tools to prevent
mental health risks are early assessment and subsequent appropriate interventions such as job
redesign or stress-management training. Nevertheless, achieving these goals is often quite
difficult. For these reasons, much effort has been put into the development and evaluation of
interventions in the workplace setting. This includes selective activities to change the
individuals’ risks, attitudes, behaviour, and awareness as well as comprehensive interventions
such as workplace health promotion programmes (de Korte et al., 2018). Using technology-
assisted programs during the prevention phase allows flexible, cheap, easy, and early access
to care: moreover, many of these programs have shown efficacy that is equivalent to that

achieved by face-to-face therapies in addressing various problems (Howarth et al., 2018).
e-Health
The term eHealth is used to indicate the employ of rising information and communications

technology (ICT), particularly the internet, to increase or allow health and healthcare (Eng,
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2001). Moreover, mental eHealth is defined as a “form of e-health which deals with mental
health and mental health disorders” (Christensen et al. 2002, p. 17). The application of this
concept in the organisational environment has led to the term “occupational e-mental health”,
which refers the application of e-mental health in the specific life domain of work, to improve
the quality of working life, to protect and promote the safety, health, and well-being of
employees. Another definition includes occupational e-mental health like the use of ICT to
deliver psychoeducation, health risk assessment, workplace health promotion, preventive
interventions, treatments, relapse prevention and return-to-work assistance for the mental
health of workers as well as to improve occupational healthcare delivery, professional
education (e-learning), and online research in the field of occupational mental health (Lehr et
al., 2016). In particular, ICT refers to any electronic device or technology that can gather,
store, or send information (Steinmueller et al., 2000). Internet interventions are described as
treatments based on cognitive and behavioural elements that are operationalised and
transformed so that they can be delivered via the internet. Generally, these interventions are
highly structured, self-, or semi-self-guided, based on effective face-to-face interventions,
tailored to the user, interactive, enriched by several multimedia elements and customised to
provide follow-up and feedback (Ritterband & Thorndike, 2006). Guidance is usually
provided by a healthcare professional. Most Internet interventions are designed for desktop
computers (Lehr et al., 2016). Using the Internet to provide self-help interventions could assist
in overcoming some of the limitations associated with the common Stress Management
Interventions (SMIs), such as limited availability and high cost. The literature underscores
some of the advantages of Internet-based interventions: they are more accessible, can
guarantee workers’ anonymity and allow employees to review the materials used during the
sessions; moreover, this kind of procedure could help prevent the onset of severe health

problems and may reach a larger population with the expenditure of lowest effort (Ebert et al.,
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2014). However, only a few interventions have been designed for and assessed with the respect

to the working population (Carolan & de Visser, 2018).
m-Health

During the last years, thanks to the wide availability of smartphones and mobile apps, the
distribution of interventions using mobile devices has become possible. Mobile phones enable
interventions to be integrated into the daily lives of individuals, making it possible to
unobtrusively monitor their activities and environments and, further, enabling interventions to
take place at optimal time(s) during the day (Ahtinen et al., 2013). Mobile Health (mHealth)
can thus be regarded as a well-defined part of eHealth (Jimenez & Bregenzer, 2018). The
World Health Organization (WHO) has defined mHealth as all the medical and public
practices supported by mobile devices such mobile phones, patient monitoring devices,
personal digital assistants, and any other wireless devices (Bonn et al., 2019; de Korte et al.,
2018). Various features make mHealth a good candidate for workplace interventions (de Korte
et al., 2018). For example, mobile technology offers the ability to continuously and
unobtrusively monitor a user’s behaviour (Miller, 2012). These technologies are more
effective at evaluating users’ needs than other modalities. They also can be calibrated to deliver
context-aware, tailored, adaptive, and timely interventions. In addition, they offer the
opportunity to deliver interventions in the context where individuals make decisions about
their health and encounter obstacles to behaviour change. They might also offer more
affordable and convenient interventions, with a high penetration and a broad reach. Finally,
they can support an active role on the part of users while, at the same time, reinforcing their
responsibility over their own health status (Wang et al., 2016). At the same time, problems
with such technologies have been reported. These include engagement quickly declining after
initial use of mHealth apps (Imamura et al., 2019; Zarski et al., 2016). However, scientific

evidence of mobile apps (mHealth) is still limited (Mistretta et al., 2018). mHealth apps are
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being developed and evaluated in a variety of domains such as physical activity (PA), obesity
and stress management (de Korte et al., 2018). Mobile apps for the monitoring of mental health
have been designed and have displayed potential for burnout and stress, anxiety management
and workers’ education (Bregenzer et al., 2019; Carissoli et al., 2015; Motamed-Jahromi et
al., 2017). The most common approaches used in self-help mobile interventions are relaxation
training, music and cyber-interventions based on Stress Inoculation Training methodology.
These typically use specific technology to simulate real settings that instruct people on how to
cope with psychological stress (Carissoli et al., 2015; Mistretta et al., 2018). However, many
of such apps have a limited empirical basis or have been evaluated without adequate scientific
methods (de Korte et al., 2018). In recent years, mHealth apps are being developed specifically
aimed at risk prevention and healthy behaviours in the work setting. Despite their potential,
almost no research has been published on the content used or theoretical bases for same. There
is also limited evidence on their efficacy in the workplace (Balk-Mgller et al., 2017b; de Korte
et al., 2018; Ebert et al., 2016b). Nonetheless, smartphones offer great potential to collect
ecologically valid data on real behaviours in a precise and objective way without requiring
individuals to come into labs (Kwok, 2009; Raento et al., 2009). Indeed, one of the methods
that can be used to enhance health self-management is Ecological Momentary Interventions
(EMIs). The strength of these interventions is that they can be personalised to the individual
and be implemented in real-time. In an important scientific paper, entitled “Smartphone
Psychology Manifesto”, the author states that the so-called “psych-apps”, which can be used
in any behavioural science, could become one of the main ways to recruit, obtain consensus
from, observe, conduct experiments with and debrief any participants, and can be used at any
time and place as needed (Miller, 2012). Moreover, the usage of wearable technology may be
quite effective in the workplace to monitor psychological and physiological risk factors of

employees, enhancing productivity, allowing collaboration between workers in different
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locations and promoting safety and well-being (Khakurel et al., 2018). Another important issue
to take into account when studying workplace smartphone-based interventions is the concept

of users’ engagement, a precondition for effectiveness (Yardley et al., 2016).

Users’ Engagement

Researchers have pointed out multiple advantages of digital health interventions, such as
anonymity and accessibility, allowing individuals to access the intervention at the most
appropriate moment (Carolan & de Visser, 2018). For these reasons, digital health
interventions are well-suited for the workplace. Several studies have demonstrated that health
improvement is greater when individuals are engaged in these interventions (Bidargaddi et al.,
2018). During the last years, smartphone apps have emerged as an effective channel for health
and stress management interventions (Coulon et al., 2016): specifically, smartphones are
useful for detecting users’ everyday context and discovering the most suitable moments to
deliver the intervention. Engagement could be described and studied in terms of interventions’
usability and utilisation and the factors that influence them. It could be defined as the ‘quality
of users’ experiences with technology’ (O’Brien & Toms, 2008) and detailed in several
dimensions, such challenges, aesthetics, feedback, interactivity, and perceived control
(Yardley et al., 2016), or as the subjective quality of user experiences with the app, which can
be influenced by design elements (Kelders et al., 2012). A pressing concern for mHealth is the
high level of disengagement among people who opt to install an app. After doing so, over 80%
of users use it; only one time and sooner or later delete it, and only a small percentage of users
remain involved beyond a month. However, even among those who use the apps, the amount
of use depends on an individual’s health and behavioural characteristics. This behaviour is
underpinned, undermined, and shaped by context and social influences, in addition to
individual characteristics (e.g., age, gender, education levels, state of health). It is common

knowledge that these factors influence the adoption of the mHealth app (Bidargaddi et al.,
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2018; Yardley et al., 2016). There are many engagement models, but they are still untested
(Yardley et al., 2016). Nevertheless, it is possible to identify the key elements to promote user
engagement in smartphone-based interventions. For instance, in recent studies (e.g., Kraaij et
al., 2019; Bidargaddi et al., 2018), among the various elements, the importance of self-
monitoring, that is, the action by users of documenting activities and mental/physical
conditions over a long period of time, has been shown to positively influence well-being and
health user’s behaviour. Prompts such as push notifications or messages have proved to be
promising in promoting initial engagement with health behaviour-change interventions and
their sustained use — especially when the prompts include feedback or informational content
(Morrison et al., 2017) and/or when they include messages or notifications related to the user’s
goals and achievements. Indeed, self-monitoring and goal setting, feedback on results and
behaviour are the most often-reported techniques in effective behavioural change interventions
(Bardus et al., 2018). Moreover, the timing of interventions could also affect the dropout rate:
it users perceive that the intervention does not meet their own expectations and needs at the
right time, they could quit using the app (Zhang & Elhadad, 2016). As reported at the
beginning of this section, smartphone-based interventions allow the continuous monitoring of
user behaviour and the context around them. In the field of health behaviour change promotion,
the Just-In-Time Adaptation Intervention (JITAI) showed great potential. The JITAI is an
intervention design characterised by adapting the provision of support (e.g., the type, timing,
intensity) based on ‘[the] individual’s changing status and contexts’ to deliver support “at the
moment and in the context that the person needs it most and is most likely to be responsive”
(Nahum-Shani et al. 2018, p. 1). The “context aware approach”, namely, the detection of the
users’ behaviours and context by smartphone sensors (e.g., GPS, heartbeat detector, etc.),
enables an increase in the usability and effectiveness of the intervention and also enabling its

personalisation. The tailoring of the intervention (e.g., both content and feedback; Fuller-
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Tyszkiewicz et al. 2018), is crucial, given the number of individual differences that occur in
fostering or limiting engagement with it and consequently its impact (Kraaij et al., 2019).
Another measurement method for collect valid contextual health data is ecological momentary
assessment (EMA). Using EMA, researchers are able to collect repeated random data on users’
behaviour and experiences in a real-time ecological setting. The main feature of EMA is the
possibility of tracking, several times during the day, data on users’ activities, feelings,
thoughts, and environmental surroundings. Subsequently, these data could allow researchers
to recognise correlations among environment, mood, activities, and other users and their
context characteristics (Engelen et al., 2017). An additional strategy to promote users’
motivation and engagement consists of incorporating elements such as the “daily challenge”:
every time the users complete this challenge, they earn a ‘reward’ (Deady et al., 2018). Indeed,
a framework of challenges has been shown to improve the general attractiveness of an app
(Bakker et al., 2016). Also, the literature on gamification, namely the use of the gamification
mechanism in non-game contexts with the aim of influencing user behaviour and emotions
(e.g., Hammedi et al. 2017) shows some positive effects on user engagement level. Some
research suggests that Human-Centred Design (also referred to as “User-Centred Design”) are
the best approaches to design and implement interventions. The main feature of these
approaches are iterative design processes, where users are involved at every stage of
interventions, from the first draft of the project to the prototyping of the intervention to the
final testing phase. These approaches take into account user’s behaviour and their context; as
well, they set clear usability and user-experience goals, which can be measured empirically

(Kraaij et al., 2019; Narvaez et al., 2016).

Objectives

As far as we know, there is no review specifically focused on workplace interventions using

smartphone-based apps targeting work-stress management interventions and mental health.
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This systematic review aims to identify workplace interventions, targeting employees’ work-
related stress, well-being, and psycho-physical health, as delivered by smartphone application,
to compensate for the lack of similar studies focused on workplace settings. To achieve this,
qualitative and quantitative studies on smartphone-based interventions, as utilised in workplace
settings, were systematically reviewed and synthesised. The following research questions were
formulated:

1. What does the smartphone-based intervention address?

2. What is the smartphone-based theoretical background (if present)?

3. What is the smartphone-based intervention efficacy and, if applicable, how is it evaluated?

MATERIALS AND METHODS

A systematic review of the literature related to smartphone-based apps targeting work-stress
management interventions and mental health was conducted. Before starting, registered and/or
work in progress studies on this topic were searched for in the International Prospective
Register of Systematic Reviews (PROSPERO). Since no recent comparable research was
found, the systematic review protocol was recorded in this register (ID= CRD42020153817).
The checklist of Preferred Items for Systematic Reviews (PRISMA Statement) was used to
structure this examination, i.e., to identify smartphone-based apps targeting the workplace and

employees’ health and well-being (Moher et al., 2010).

Search Strategy

We focused our research on the academic databases, Scopus and PsycInfo, using key words
relating to the workplace, digital tools, and well-being (“Mental Health Intervention”; “Digital
Health Intervention”; “Occupational Health”; “Mobile Intervention”; “Stress Management”;
“Internet-Based”; “Mobile Device”; “Mobile Phone”; “Intervention”; “Work Stress”;

“Employees”; “Prevention”; “Workplace”; “Internet”; “Mobile”; “Digital”; “iSmi”), in articles
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published from 2009 to 2019. Article selection was performed in two rounds. Firstly, title and
abstract screening were performed. Secondly, full texts were independently read by both
authors to select the final studies included in the review. Finally, the authors came to an

agreement on the main results to report.

Article Selection

The inclusion criteria were: (1) smartphone-based intervention, (2) availability of smartphone-
based description, (3) publication in a peer-reviewed journal, (4) both quantitative or
qualitative research design, (5) the article was clearly addressed to workers and (6)
physical/mental health and/or well-being and/or job-related measure and outcome. We also
included the registered research protocols and proceedings to be informed of the smartphone-
based interventions in progress. We removed dissertations and books to limit the number of
results. We excluded virtual/augmented reality-based interventions to restrict the research
field. Finally, we did not take into account interventions that used tablets, because this is not

a device that individuals normally carry with them throughout the day (Danaher et al., 2015).

RESULTS

A total of 1264 quantitative and qualitative studies targeting smartphone-based interventions
focused on employees’ health and well-being, were identified (Figure 1). After removing
duplicates, 1,126 were screened for title and abstract; of these, 961 were excluded. The reasons
for the papers’ exclusion, during this first screening phase, were numerous. In order of
frequency, the reasons were: (1) the outcomes’ focus, related for example to human resources
management (e.g., recruiting or in-company training) or clinical symptoms management (e.g.,
personality disorders); (2) the sample composed by non-workers (students, military, clinical
patients); (3) the interventions’ delivery modalities (PC or tablet). The remaining 165 studies

were full-texts screened; ultimately, 31 studies met all inclusion criteria. During the second
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screening phase, we realised that some of the selected papers in the first phase actually did not
meet all the inclusion criteria. After a full-text reading we were able to eliminate those articles
that took into consideration samples of non-workers; strategies and outcomes related to in-
company training or human resources management; articles that focused on technostress or
acceptance of m-health interventions; and interventions not provided via smartphone. As a
synthesis, the authors extracted different kinds of information for each article: the interventions’
focus, the interventions’ target, and presence of a control group (see Table 1). Moreover, the
authors checked for the interventions’ theoretical background, and users’ engagement features
(see Table 2). In particular, 15 studies have a more specific focus on physical health and healthy
lifestyle promotion; 8 studies have a focus on well-being promotion and stress management;
the last 8 have a focus on symptoms treatment and management. However, it should be stressed
that some interventions have a focus on several dimensions at the same time. Regarding the
intervention’s target, 11 studies considered general workers, 8 studies involved social and
healthcare workers, 5 had office-based workers as participants, 2 involved high tech company
workers, and the remaining studies considered middle managers (1), construction workers (1),
airplane pilots (1), faculty members (1) and generic workers with serious mental illness (1).
The theories used as theoretical background were numerous: Behavioural Change Techniques
(5), Lazarus and Folkman’s Transactional Model of Stress (3), Mindfulness (3), Cognitive
Behavioural Therapy (2), Effort-Reward Imbalance Model (1), Acceptance and Commitment
Therapy (1), Cognitive Evaluation Theory (1), General Awareness Training (1), Stress
Inoculation Training (1), Stress Management and Resilience Training/Relaxation Response
Resilience Programme/Positive Psychology elements (1); the remaining studies (12) did not
report specific theories beyond the smartphone-based interventions. Concerning the
smartphone-based interventions’ efficacy, we take into account the control group presence: 15

out of 25 studies had foreseen the control group presence. Among them, 10 studies were
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designed as Randomized Controlled Trial. Among the 6 Research Protocol (RP) studies
considered in the review, 5 included Randomized Controlled Trial (see Table 1). Regarding the
users’ engagement elements or strategies, the majority of the interventions used a combination
of them: for example, researchers reported self-monitoring, the presence of feedback and
reminders, the users’ ability to tailor the intervention, the presence of social features and
challenges, the presence of an e-coach or a virtual support network, synchronisation between
different devices, Human Centered- Design Approach, Just in Time Adaptive Intervention’s

Model, Ecological Momentary Assessment’s Model and gamification.

DISCUSSION

The spread of new technologies in the workplace has led to several benefits, such as
communication facilitation and knowledge sharing, as well as job polarisation, removal of the
boundary between the work and non-work domain. All of these factors result in an increase of
work-related physical and mental health conditions, experienced by workers. However,
emerging technologies such as smartphone applications could change how researchers study
users’ behaviours, help mitigate against employees’ adverse health conditions and, as well,
foster their well-being. Only recently, researchers have begun to direct their interest towards
organisational smartphone-based interventions that are cheaper and easier to develop than
traditional interventions, and to consider not only the intervention efficacy but also several
features involved in users’ adherence and engagement level with the app, preconditions for its
effectiveness. However, many of the studies published do not provide an evidence-based
theoretical background and a reliable evaluation process. To our knowledge, to date, there is
no systematic review of a smartphone-based intervention targeting work-related stress and/or
physical and mental health promotion in the workplace. Overall, our systematic review

confirms that smartphone-based interventions are not so common: starting from 1,264 results,
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only 31 were possible to include in our work. Our research questions were addressed to (1)
categorise the results based on the focus of the smartphone-based interventions, (2) identify
the theoretical background behind the intervention design, and (3) give an overview of the

effectiveness of the reviewed app-based interventions.

Smartphone-based interventions’ focus

As far as the first research question is concerned, most smartphone-based interventions
reviewed here have a physical health focus, followed by interventions with a focus on well-
being promotion and stress management, and a focus on symptom treatment and management.
The studies targeting physical health take into account several dimensions, such as weight
management (Bardus et al., 2018), healthy lifestyle promotion (Balk-Mgller et al., 2017b, Yu
et al., 2017), diabetes and cardiovascular diseases (Wilson et al., 2017), physical activity
promotion (Blake et al., 2017, Gremaud et al., 2018), fatigue and circadian disruption (van
Drongelen et al., 2014), physical health and well-being (de Korte et al., 2018), cardiovascular
disease and other comorbidity (Senecal et al., 2018) occupational sitting time, posture and
activities tracking (Arrogi et al., 2019, Bootsman et al., 2019, Brakenridge et al., 2018, Engelen
etal., 2017). Overall, smartphone-based interventions on physical health have similar features,
like interactivity, constant monitoring, personalised design, feedback, and notification. Five of
the above-mentioned studies also used other devices such as personal activity trackers and
posture belt trackers. The second category includes studies targeting the promotion of
psychological well-being (Koldijk et al., 2016, Meyer et al., 2018), and stress management
(Ebert et al., 2016a, Zarski et al., 2016), with other outcomes such as resilience (Kim et al.,
2018) and burnout (Mistretta et al., 2018), as well as intervention focusing on work stress and
well-being together (Bostock et al., 2019). Finally, the last category encompasses interventions
focused on depressive symptoms (Deady et al., 2018), anxiety and stress (Imamuraet al., 2019,

Weisel et al., 2018). A study by Villani et al. (2013), considered only anxiety whereas a study
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by Milner et al. (2019) examined suicide prevention. Finally, there are app-based interventions
on the treatment and management of anxiety, burnout, and dissatisfaction (Versluis et al.,
2018), symptoms of general mental conditions (Nicholson et al., 2018) and burnout (Narvaez
et al., 2016). It is possible to observe that, as in traditional stress management interventions,
although organisational-level interventions are one way of managing stress and promoting
well-being, they are rarely used. In our review the main focus of the interventions was the
individual. This means that even in the realm of smartphone-based interventions,

implementing organisational-level interventions may be difficult and complex.

Smartphone-based interventions’ theoretical background

Regarding the theoretical background behind the intervention design, it should be noted that
more than one-third of the studies did not report specific theories. Some studies underline this
lack of theoretical basis in the design of the smartphone-based interventions (de Korte et al.,
2018). The development of such technological supports should be based on those theories that
best explain stress development. Moreover, it is important to underline the need for customers
to refer only to those interventions in which evidence-based strategies are present in the app
(Coulon et al., 2016). 19 of the 31 evaluated studies delivered at least one evidence-based
stress management strategy. It should be noted that such theoretical backgrounds have already
shown their effectiveness in traditional interventions aimed to promote psycho-physical well-
being and/or stress management, both in clinical and organisational contexts. For example,
most of the interventions are based on behavioural change techniques and they give to users
tailored feedback based on the personal health profile (e.g. Lark Pro, Bardus et al., 2018;
Health Integrator system, Bonn et al., 2019; Bright, de Korte et al., 2018).The use of tailored
feedback is a technique acknowledged as effective, particularly when associated with effective
real-time monitoring using intelligent sensors and algorithms; moreover, the users’

participatory role is important to enhance their responsibility for their performance and health
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(de Korte et al., 2018). Other applications involve the use of mindfulness (e.g., HeadSpace,
Bostock et al., 2019; Mistretta et al., 2018). Mindfulness-based interventions have shown
beneficial effects in the workplace. For instance, such activities have been associated with an
increased positive mental health and job satisfaction, and a growth of the workers’ mindfulness
level (Mistretta et al., 2018). Moreover, mindfulness training may improve the ability to
reappraisal in a positive way the stressful circumstance and may contribute to the recovery
from adverse events (Bostock et al., 2019). Cognitive Behavioural Therapy (CBT) is
implemented in Imamura et al. (2019). CBT is applied in stress management interventions,
and it has shown effectiveness in decrease depression/anxiety symptoms among employees
(Imamura et al., 2019). Another theory applied in designing mHealth interventions is the
Acceptance and Commitment Therapy (ACT, e.g., Viary, Ly et al., 2014). Actually, the use of
ACT has been found to be effective in reducing stress in the workplace (Ly et al., 2014).
Positive Thinking Training Programme is applied in Motamed-Jahromi et al. (2017). Positive
Thinking Training is described as a technique with an impact on people coping behaviour
toward stressful experiences that may help them to overcome this negative experience
(Motamed-Jahromi et al., 2017). Broadly speaking, positive psychological interventions
encompass activities directed to improve positive emotions, perception, and consequently
positive behaviours (Sin & Lyubomirsky, 2009). Stress Inoculation Training (SIT) has also
been used as the theoretical basis for an mHealth intervention. Villani et al. (2013) for example
found that SIT may lead to burnout reduction through the modification of people’s manner of

processing information about a stressful situation.

Smartphone-based interventions’ effectiveness

Concerning our third research question, most of the studies reported positive results on
intervention effectiveness, usability, and feasibility of the smartphone-app, although all studies

reported various limitations regarding the drop-out rate, the number of participants and the
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lack of follow-up evaluations. Before considering the results in more detail, it should be noted
that 6 of the articles selected for the review are registered protocol, and therefore have not
included results in their papers. By considering the interventions on the basis of their focus,
those grounded on physical health revealed encouraging results: stAPP (Arrogi et al., 2019)
and Map Track (Gremaud et al., 2018) both decreased the sitting time and increased the daily
step count and the amount of active daily minutes. Lumo Back seems to exert an influence on
supporting employees in reducing the amount of prolonged sitting time during the
intervention, but it is not significantly associated with changes in the standing, stepping, or
sitting behaviour patterns (an effect that probably is related to the lack of other associated
behavioural strategies or the limited use of the tool and smartphone-application; Brakenridge
etal. 2018). The Omada Health Programme (Wilson et al., 2017) has been found to be effective
at reducing diabetes and cardiovascular risk factors, likely through the decreasing of weight
and blood glucose levels in the workforce. The Physical Activity (PA) application (Yu et al.,
2017) showed a small but significant reduction in the body mass index (BMI), but not in the
cholesterol and blood pressure ratings. The Get. On Stress app-based intervention’s results
suggest that it can provide modest but statistically significant effect in weight loss, compared
to other traditional interventions (Balk-Mgller et al., 2017Db); the Active8 intervention showed
a significant increase of daily physical activities, also after 1 month from the end, but not a
significant improvement in the perceived Health-Related Quality of Life (Blake et al., 2017);
the Digital Health intervention’s results by Senecal et al. (2018), indicated a significant effect
on weight loss and blood pressure level, even if not clinically significant. Finally, Back-Up
showed contrasting but promising results and positive impact on workers’ posture (Bootsman
etal., 2019). For well-being and stress management, there are other hopeful results: the Virgin
Pulse Global Challenge, with its simultaneous focus on several domains, is associated with

good improvements in work-related stress, quality of sleep and psychological well-being, in
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the case of older workers; psychological well-being enhancements in particular were found
for female workers (Meyer et al., 2018). The Mindfulness-On-The-Go smartphone-based
intervention’s participation was related with a small-to-moderate improvement of well-being
level and a decrease in the distress level of workers (Bostock et al., 2019); the Smartphone
Resilience Training, tested by Mistretta et al. (2018), has shown to have a significant impact
on participants’ well-being, both following the intervention and at 3 month follow-up, but not
significant on stress at follow-up; Get.on Stress results indicated that it is an effective self-
guided stress management intervention both for the reduction of perceived stress and for
mental health, work-related health and skill-related outcomes (Ebert et al., 2016a). The
Acceptance and Commitment Therapy app-based intervention by Ly et al. (2014) had a
moderate effect on stress but no effect on transformative leadership. Finally, the symptom
treatment and management smartphone-based interventions have had varying results. The
Stress Inoculation Training app-based intervention by Villani et al. (2013) showed preliminary
but promising results, pointing to a significant decrease in anxiety and an increase in coping
skills-acquisition. Stress reduction and resilience-enhancement through mobile video
conference-based intervention have shown significant efficacy (but with no difference
between mobile intervention and in-person intervention; see Kim et al. 2018). The app called
Get.On Stress, again, was found to have moderate to large effects on depression, anxiety,
emotional exhaustion, and insomnia symptoms in a severely burdened sample of workers, both
post-assessment and at 6-month follow-up (Weisel et al., 2018). However, the anxiety-
reduction intervention’s results indicate that there was no change over time in heart rate
variability or unconscious stress (Versluis et al., 2018). In addition, some of the included
papers also considered the issue of user engagement with the intervention(s) as a critical factor
in their effectiveness. In this regard, Zarski et al. (2016) focused their study on adherence,

namely the ‘extent to which individuals experience the intervention content’ (Christensen et
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al. 2009, p. 2), and content-focused guidance. Concerning the latter factor, results showed that
the participants had a better adherence level with guided treatments in comparison to unguided
treatments. Eng (2001) studied the application of ecological momentary assessment (EMA),
through the smartphone app, in relation to health evaluation in the workplace. They also
examined the feasibility of this intervention. The results indicated that EMA had good
potential as an office-based health evaluation addition. van Drongelen et al. (2014) reported
the process evaluation of a personalised mobile health intervention (More Energy-app)
targeting airline pilots, e.g. on reach (comparison between participants and nonparticipants);
dose delivered (amount of intervention materials distributed); compliance (dose received,
namely the extent to which intervention participants actively engaged with the study); fidelity
(the extent to which the intervention programme looked the same as at the beginning),
satisfaction, barriers, and facilitators (context; all of the social, physical, and political
environment features that could directly or indirectly influence an intervention programme);
and adherence (how participants applied the smartphone-app advice in daily life). It was found
that the participants were younger than nonparticipants and also that female pilots were
overrepresented. The dose delivered and initial compliance were high; however, compliance
during the whole intervention was low: moreover, the results on fidelity were conflicting.
Finally, not all participants were in accord with the statement, ‘the devices are easy to apply
in daily life’. Narvaez et al. (2016) described the user-centred design (UCD), an iterative
design process which engaged the user from the project initiation to the developmental phases.
A multidisciplinary group comprised of designers, developers, occupational health specialists,
social communicators, usability experts, and some workers collaborated in the design. The
researchers tried to understand and specified the context of use, developed different types of
the app prototype, and evaluated each prototype following usability-testing guidelines. Bort-

Roig et al. (2019) assessed the validity of an mHealth tool to monitor the sedentary patterns in
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office-based employees, finding that the Walk@Work app was accurate in measuring desk-
based sitting, especially for a prolonged period. de Korte et al. (2018) used a mixed-method
qualitative study to evaluate the factors influencing the use and the effectiveness of an mHealth
app (Bright) for health and well-being promotion in a sample of a high-tech company’s
workers. The researchers found that there were several drivers and barriers for using the
mHealth intervention in the workplace: (1) first, technology features, such as high battery use
or system failure, have a great impact on adoption and adherence with the app, as well as the
perceived quality of information delivered. Also, (2) users’ characteristics influence the use of
the app and should be taken into account in the design and implementation phase. Finally, (3)
the nature of the work context plays a fundamental role in the workers’ decision to participate
in the interventions, as do the privacy and autonomy related to the app use. Finally, Koldijk et
al. (2016) tried to give a global and precise framework that could be used to develop and design
pervasive technologies, useful for reducing workers’ stress. As we noted in subsection 10.1,
even in the realm of smartphone-based interventions, implementing organisational-level
interventions may be difficult and complex. However, an important aspect of primary
interventions that seek to change organisational practice is the efficacy of the implementation
process (Nielsen & Randall, 2013). The participatory approach is seen as a desirable
intervention strategy; participation in the design of health-promoting actions is also included
in the World Health Organization (WHO) and the European Network for Workplace Health
Promotion’s guidelines (for Workplace Health Promotion, ENWHP). By examining the
content and process mechanism that makes an organisational intervention effective,
researchers can better understand how interventions (of all kinds) achieve the desired
outcomes of improving employee health and well-being (Nielsen & Miraglia, 2017). In our

view the same approach could be efficiently applied for smartphone-based interventions.
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CONCLUSION

The workplace is an optimal site to carry out health promotion initiatives. Indeed,
organisations are frequently a place for actions aimed to promote the health and well-being of
workers. The development and growing use of new technologies has affected the way tasks
are carried out and interactions occur in the workplace (Skoumpopoulou et al., 2018). Several
studies (e.g., Colbert et al. 2016) have shown that smartphones offer advantages in the form
of more accessible interactions and collaborations among colleagues, more flexible work
schedules, increased work productivity. At the same time, various studies (Ghislieri et al.,
2017; Miglioretti & Simbula, 2019; Reyt & Wiesenfeld, 2015) underscore increased
supervisory control, loss of autonomy, and the resulting perception of intrusion in those parts
of one’s life that are not work-related, for these reasons, smartphone work-related use could
be associated with the technostress highlighted in considerations of their efficacy (Ghislieri et
al.,, 2017). At the same time, the development of new technologies has enabled the
dissemination and design, also in the workplace, of interventions aimed at promoting the
health and well-being of workers, delivered through mobile devices: the so-called mobile
health (mHealth) interventions. Despite its potential, the benefits of mobile health cannot be
fully realised if the worker does not understand its benefits (Sari et al., 2018). When a company
decides to introduce an innovation as an mHealth intervention, they should investigate
acceptance of this technology by employees to guard against attitudinal barriers (Talukder,
2012). Although the related obstacles, such as perceived risks to one’s privacy, lack of
requisite skills related to the use of technology, the literature shows us how such mHealth
interventions for health promotion, well-being, and work-related stress management are still
effective (see Sari et al. 2018). Indeed, smartphone-based interventions have shown promising
efficacy in the clinical and educational context, even compared to face-to-face intervention.

This study has endeavoured to provide a general overview of workplace health and well-being
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promotion through smartphone-based interventions. Our results were drawn from 31 studies
that tested various smartphone apps, based on different theories, and targeting different
employees. Overall, the mHealth interventions aimed to promote employees’ physical and
mental health, to foster the acquisition of stress management skills (and specifically work-
stress coping abilities), and to enhance the global level of well-being. All of this aims to
minimise the economic cost for occupational health promotion, to increase the employees’
well-being (and in consequence their work productivity), and to facilitate workers’
participation in a health promotion initiative, in an easy and anonymous way (cf. Ebert et al.
2016a; Khakurel et al. 2018). Several studies underlined the efficacy of smartphone-based
interventions in the workplace, but the study results have been contradictory. Frequently, the
apps are not founded on evidence-based theories or sound methodological approaches.
Moreover, it seems necessary to identify which factors of these models are most powerful for
engagement (Yardley et al., 2016). The preliminary phases that precede the intervention
development are important: for example, van Gemert-Pijnen et al. (2011) individuated a
holistic framework for the development of eHealth technologies that could help researchers
design more effective interventions. Some principles that can also be easily applied in the
workplace context are the role of a participatory process because the stakeholders’
involvement is fundamental from the intervention’s ideation to operationalisation. The
importance of a continuous evaluation cycle, because technology interventions frequently
need to be reshaped to better match human, organisational and technology factors; the
usefulness of considering the implementation phase from the beginning, to avoid several last-
minute obstacles; persuasive design techniques are essential to motivate or inspire users to
engage in self-management interventions; finally, mixed-method research design seems to be
the best choice to integrate data from different sources and better assess the impact of

technology-driven interventions. For these reasons, other studies are needed to complete the
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scientific literature. These should specifically target workers’ engagement with smartphone
apps for health and well-being promotion, in order to overcome the natural initial diffidence
with this alternative intervention strategy (cf. Dunkl & Jimenez 2017; Muuraiskangas et al.
2016). They also should consider the ad-hoc design and development of mHealth interventions
for employees, as a means of providing them the skills to cope with and manage work-based

stress and improve their general health and well-being.
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Figure 1. Flow diagram of records identified, screened and included in the systematic review, according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) reporting guidelines.
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Table. 1 Literature review results: smartphone-based intervention’s focus and target and control group’s presence

AUTHORS & TITLE APP’S NAME CONTROL GROUP FOCUS TARGET

1. Arrogi, Boen, & Seghers (2019) Axia Smart Active (ASA)App Yes Physical Health and Lifestyle Office-Based Workers

2. Balk-Mgller, Poulsen, & Larsen (2017) SoSu-life tool Yes (RCT) Physical Health and Lifestyle Social And Health Care Workers

3. Bardus, Hamadeh, Hayek, & Al Kherfan (2018) Lark Pro Yes (RCT; RP) Physical Health and Lifestyle Generic Workers

4. Blake, Suggs, Coman, Aguirre, & Batt (2017) Active8! Yes Physical Health and Lifestyle Social And Health Care Workers

5. Bonn, Lof, Ostenson, & Lagerros (2019) Health Integrator system Yes (RCT; RP) Physical Health and Lifestyle Office-Based Workers

6. Bootsman, Markopoulos, Qi, Wang, & Timmermans (2019) BackUp No Physical Health and Lifestyle Social And Health Care Workers

7. Bort-Roig, et al. (2018) Walk@work No Physical Health and Lifestyle Office-Based Workers

8. Brakenridge, Healy, Winkler, & Fjeldsoe (2018) LumoBack Tracker Yes (RCT) Physical Health and Lifestyle Office-Based Workers

9. de Korte, Wiezer, Janssen, Vink, & Kraaij (2018) Brightr No Physical Health and Lifestyle High Tech Company Workers

10. Engelen, Chau, Burks-Young, & Bauman (2017) LifeData RealLife Exp application No Physical Health and Lifestyle Office-Based Workers

11. Gremaud, et al. (2018) MapTrek App Yes Physical Health and Lifestyle Generic Workers

12. Senecal, Widmer, Bailey, Lerman, & Lerman (2018) Best Health No Physical Health and Lifestyle Generic Workers

13. van Drongelen, Boot, Hlobil, Twisk, Smid, & van der Beek (2014) More energy app Yes Physical Health and Lifestyle Airline Pilots

14. Wilson, et al. (2017) Omada Health Program Yes Physical Health and Lifestyle Generic Workers

15. Yu, Abraham, Dowd, Higuera, & Nyman (2017) No Name No Physical Health and Lifestyle Generic Workers

16. Deady, et al. (2018) HeadGear Yes (RCT; RP) Symptoms Treatment and Management Generic Workers

17. Imamura, et al. (2019) No name A & B Yes (RCT; RP) Symptoms Treatment and Management Generic Workers

18. Milner, et al. (2019) MATESmobile Yes (RCT; RP) Symptoms Treatment and Management Construction Workers

19. Narvaez, Tobar, Lépez, & Blobel (2016) ""POP 2.0 - Prototyping on Paper" No Symptoms Treatment and Management Faculty Members

20. Nicholson, Wright, & Carlisle (2018) WorkingWell No (RP) Symptoms Treatment and Management Employees With Serious Mental llIness

21. Versluis, Verkuil, Spinhoven, & Brosschot (2018) MovisensXS Yes (RCT) Symptoms Treatment and Management Social And Health Care Workers

22. Villani, Grassi, Cognetta, Toniolo, Cipresso, & Riva (2018) Mobile Stress Inoculation Training No Symptoms Treatment and Management Social And Health Care Workers

23. Weisel, et al. (2018) GET.ON Stress Intervention Yes (RCT) Symptoms Treatment and Management Social And Health Care Workers

24, Bostock, Crosswell, Prather, & Steptoe, (2019) Headspace Yes (RCT) Well—beln%/lz;oagggc;:tand Stress High Tech Company Workers

25. Ebert, et al. (2016) GET.ON Stress Yes (RCT) Well-being Promotion and Stress Generic Workers
Management

26. Kim, et al. (2018) Hello Mindcare Yes (RCT) Well-being Promotion and Stress Social And Health Care Workers
Management

. . . . Well-being Promotion and Stress .

27. Koldijk, Kraaij, & Neerincx (2016) SWELL NiceWork app No Management Generic Workers

28. Ly, Asplund, & Andersson (2014) Viary Yes (RCT) Well-being Promotion and Stress Middle Managers
Management

29. Meyer, Jayawardana, Muir, Ho, & Sackett (2018) Virgin Pulse Global Challenge No Well—bem?wF;;oarggggztand Stress Generic Workers

30. Mistretta, Davis, Temkit, Lorenz, Darby, & Stonnington (2018) Smartphone Resiliency Training Yes (RCT) Well—beln?vlzlrnoan;grtrl]gztand Stress Social And Health Care Workers

. Well-being Promotion and Stress .
31 Zarski, et al. (2016) GET.ON Stress Yes (RCT) Management Generic Workers

Note. RCT = Randomized Controlled Trial; RP = Research Protocol
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Table. 2 Literature review results: smartphone-based intervention’s users’ engagement elements and theoretical background

AUTHORS & TITLE APP’S NAME USERS’ ENGAGEMENT ELEMENTS THEORETICAL BACKGROUND
1. Arrogi, Boen, & Seghers (2019) Axia Smart Active (ASA)App Real Time Monitoring; Behavioural Change Techniques
2. Balk-Mgller, Poulsen, & Larsen (2017) SoSu-life tool Self-monitoring; social features; suggestion for activities; X
3. Bardus, Hamadeh, Hayek, & Al Kherfan (2018) Lark Pro Tallored_ Intgrventlon; '_mefa“"’e cqachlmg; Behavioural Change Technique;

Just-in-Time Adaptive interventions;
4. Blake, Suggs, Coman, Aguirre, & Batt (2017) Active8! Tailored Messages/Feedback; X
5. Bonn, L&f, Ostenson, & Lagerros (2019) Health Integrator system Tailored Intervention; Behavioural Change Technique;
6. Bootsman, Markopoulos, Qi, Wang, & Timmermans (2019) BackUp Tailored Messages/Feedback; Behavioural Change Technique;
7. Bort-Roig, et al. (2018) Walk@work Tailored Messages/Feedback; ambulatory activities tracking; X
8. Bostock, Crosswell, Prather, & Steptoe (2019) Headspace User friendly design; Mindfulness meditation;
9. Brakenridge, Healy, Winkler, & Fjeldsoe (2018) LumoBack Tracker Real-time Tailored Messages/Feedback, vibrating alerts; X
10. de Korte, Wiezer, Janssen, Vink, & Kraaij (2018) Brightr Tailored Messages/Feedback; continuous monitoring; X
11. Deady, et al. (2018) HeadGear Daily Challenge; Behavioural Activation; Mindfulness;
12.  Ebert, et al. (2016) GET.ON Stress Human support (eCoach); Lazarus and Folkman’s Transactional model of stress;
13.  Engelen, Chau, Burks-Young, & Bauman (2017) LifeData RealLife Exp application Ecological Momentary Assessment (EMA); X
Weekly virtual walking races; self-monitoring; tailored . . .
14.  Gremaud, et al. (2018) MapTrek App Messages/Feedback; Cognitive Evaluation Theory;
15.  Imamura, et al. (2019) Noname A & B Free —choice Program; Cognitive Behavioural Therapy
Stress Management and Resilience Training; Relaxation Response
16. Kim, etal. (2018) Hello-Mindcare X Resilience Program; Cognitive Behavioural Therapy; Positive
Psychology elements;
17.  Koldijk, Kraaij, & Neerincx (2016) SWELL NiceWork app X Effort-Reward Imbalance Model;
18. Ly, Asplund, & Andersson (2014) Viary Combining text and audio files; therapist message; Acceptance and Commitment Therapy;
. _ Global Approach; Gamification; Personalized goal setting;
19.  Meyer, Jayawardana, Muir, Ho, & Sackett (2018) Virgin Pulse Global Challenge Positive Reinforcement: X
20.  Milner, et al. (2019) MATESmobile Reinforces Messages; Informational Resources; General Awareness Training;
21. Mistretta, Davis, Temkit, Lorenz, Darby, & Stonnington (2018) Smartphone Resiliency Training Daily Tailored Messages/Feedback; Mindfulness-Based Resilience Training (MBRT);
22.  Narvéez, Tobar, L6pez, & Blobel (2016) "POP 2.0 - Prototyping on Paper™ Human Centered-Design; X
23.  Nicholson, Wright, & Carlisle (2018) WorkingWell Personalized goal setting; goal reminder; coping skills; tips; Behavioural Change Technique;
24.  Senecal, Widmer, Bailey, Lerman, & Lerman (2018) Best Health Tailored Intervention; e-mail and short messages; X
25.  van Drongelen, Boot, Hlobil, Twisk, Smid, & van der Beek (2014) More energy app Tailored Messages/Feedback, reminders; X
26.  Versluis, Verkuil, Spinhoven, & Brosschot (2018) MovisensXS Ecological Momentary Intervention (EMA); Mindfulness;
27.  Villani, Grassi, Cognetta, Toniolo, Cipresso, & Riva (2013) Mobile Stress Inoculation Training Self-help approach; Stress Inoculation Training;
28.  Weisel, et al. (2018) GET.ON Stress Intervention Human support (eCoach); Lazarus and Folkman’s Transactional model of stress;
29.  Wilson, et al. (2017) Omada Health Program Private online social network; individual counselling; X
30.  Yu, Abraham, Dowd, Higuera, & Nyman (2017) No Name Synchronization between onlme_plat'form and mobile or %
wearable devices;

31.  Zarski, et al. (2016) GET.ON Stress Human support (eCoach); Lazarus and Folkman’s Transactional model of stress;

Note. The “X” means that the field was not possible to fill with the information reported in the papers
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CHAPTER TWO

Introducing mobile apps to promote the well-being of German and Italian
university students: a cross-national application of the Technology
Acceptance Model

Abstract

Stress represents a significant risk factor for several psychophysical diseases among college
students, such as depression and anxiety, which may undermine their academic functioning,
resulting in high drop rates from college. Nevertheless, the university services for mental health
are typically underutilized. As a result, professionals and authorities strive to find new ways to
address students' mental health needs. In this view, mobile apps seem to be an appropriate
solution for well-being promotion interventions. Drawing on the technology acceptance model
(TAM), which is the most widely used theory on users' intention to use technologies, we
predicted that perceived usefulness (PU) and perceived ease of use (PEOU) would be positively
related to intention to use (INT), and PEOU would be positively related to PU among both
Italian and German university students. To test our hypotheses, we replicated the same cross-
sectional study in Italy (n= 255) and Germany (n=228) with university students. Although we
found partial scalar invariance of the TAM dimensions across the two nations, our predictions
were only partially confirmed: PEOU was positively related to PU in the Italian sample only.
This study contributes to the small but increasing body of research investigating students’
acceptance of smartphone-based interventions for stress management and well-being promotion
and this is one of the first empirical attempts to compare TAM cross-nationally within the
European context. Employing TAM could help universities increase students’ chances of
adopting the proposed services, considering the factors influencing this choice.

Keywords: structural invariance; measurement invariance; technology acceptance model;

cross-national studies; university student well-being.
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INTRODUCTION

Recent scientific research reveals that university students are a risk population for mental health
conditions (Baik et al., 2019). In this regard, it is estimated that more than 75% of college
students aged 18 to 33 years old experience high-stress levels (Huberty et al., 2019). This is a
topical issue for universities and the overall community. Indeed, psychological distress could
considerably influence several areas of life (Kitzrow, 2003). Nevertheless, despite being widely
provided by universities, mental health and well-being promotion services are typically
underutilised (Ponzo et al., 2020). This depends on several factors, such as long waiting lists,
lack of time, fear of social stigma, negative treatment attitudes, the willingness to perform self-
management, and perceived absence of needs (Amanvermez et al., 2020; Borghouts et al., 2021;
Harrer et al., 2018; Kern et al., 2018). As a result, professionals and authorities strive to find
new ways to address students' mental health needs (Kern et al., 2018). Given the widespread
use of new technologies, including smartphones, mobile apps seem to be an appropriate solution
to deliver well-being promotion and stress management interventions (Borghouts et al., 2021).
Indeed, some studies report that more than 10000 mental health apps are available (Lagan et
al., 2021). Despite the widespread use of smartphone apps, it seems that the adoption rate of
mental health apps is still low, even among university students (Gaebel et al., 2021). Therefore,
it is of the utmost importance to investigate the intentions to use mobile apps and better
understand the factors that can influence them. The Technology Acceptance Model is one of
the most applied theoretical models to explain technology acceptance in several contexts
(Sagnier et al., 2020; Yoon, 2016). Despite the growing body of research on the adoption and
acceptance of mobile apps in the educational context (Grani¢ & Maranguni¢, 2019), university
students are generally underrepresented (Borghouts et al., 2021). Moreover, even if different

studies aim to understand the factors that could influence technology intention to use in several
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countries, such as the USA and China, only a few studies have adopted a cross-national
perspective (Lo Presti et al., 2021; Yousafzai et al., 2007).

Therefore, the main goal of this study is to confirm the measurement invariance of the three-
factor TAM scale among university students from Italy and Germany. A further goal is to test
whether the model analysing the relationship between perceived of ease of use, perceived
usefulness, and intention to use would be structurally invariant across countries to understand
better university students’ intention to use mobile apps for well-being promotion and stress

management.

Stress among university students

Stress represents a significant risk factor for various mental and somatic diseases among college
students (Reddy et al., 2018), and it could contribute to the onset of several psycho-physical
conditions (Huberty et al., 2019). For example, academic stress is related to anxiety, depression,
insomnia symptoms (Ebert et al., 2019; Reddy et al., 2018), and study dropout (Cuijpers et al.,
2019; Huberty et al., 2019). Moreover, several studies suggest that a stressful university setting
might also impair future social functioning (Harrer et al., 2021), career growth, and overall
quality of life (Ponzo et al., 2020). Thus, universities can play a crucial role in preventing mental
and psychosomatic disorders among university students by offering effective interventions to
enhance and promote their well-being (Amanvermez et al., 2020). Nevertheless, , despite being
widely provided by universities, mental health and well-being promotion services are typically
underutilised (Ponzo et al., 2020). This may depend on numerous factors, including the lack of
time to devote to one's psycho-physical well-being, fear of being a victim of social stigma
related to mental health service use, critical attitudes towards mental health treatments,
predisposition to perform self-management, and perceived absence of needs (Amanvermez et
al., 2020; Harrer et al., 2018). A possible solution, which could allow overcoming the obstacles
mentioned above, could be to offer digital services to promote well-being and stress
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management by exploiting the increasingly widespread use of smartphone apps. Indeed, in
recent years, the rapid spread of digital technologies, especially among university students, has
made smartphones and mental health apps particularly suitable for providing stress
management interventions. However, little is known about which common factors could
facilitate (versus hinder) stress management apps among university students and which specific
factors could influence such use in particular sub-groups of this population (Kern et al., 2018).
Moreover, although there are numerous studies regarding technology acceptance in the
educational context (Grani¢ & Maranguni¢, 2019), empirical studies considering the acceptance
of smartphone apps for well-being promotion and stress management among university students
represent a minority compared to research investigating this topic on other populations
(Aboelmaged et al., 2021; Lee & Jung, 2018). Finally, although several empirical attempts have
been conducted to analyse the factors that could influence technology intention to use in several
non-European countries (e.g., the USA and China), only a few studies have taken into account
the European context (Lo Presti et al., 2021; Yousafzai et al., 2007), using a cross-national

comparative perspective (e.g., Nistor et al., 2013).

Smartphone-based interventions

Stress and mental ill-health among university students represent a critical public health issue
since healthy students will be the healthier employees of the future (Portoghese et al., 2019).
Therefore, effective stress management programs have become a priority (Huberty et al., 2019)
because institutions can help students prevent mental health issues and provide them with
appropriate treatments (Amanvermez et al., 2020). As aforementioned, university students have
access to multiple services, but they are typically underutilised (Ponzo et al., 2020). In addition
to the obstacles listed in the previous paragraph, university students are likely to face several

obstacles, despite recognising that they require guidance. For instance, they may believe that
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their situation is common to all students and that their condition is due to their study load,
becoming sceptical about the usefulness of available treatments (Lattie et al., 2019).

In the last decades, an increasing body of research has examined alternative ways to offer
mental health and stress management interventions, with a recent shift from traditional face-to-
face to smartphone-based interventions (Ryan et al., 2017). This has resulted in the definition
of a novel domain, the so-called mHealth, defined as “medical and public health practice
supported by mobile devices, such as mobile phones, patient monitoring devices, personal
digital assistants (PDAS), and other wireless devices” (World Health Organization, 2011; p.6).
Because of their properties, smartphones are well suited to provide mental health interventions.
Smartphones allow researchers and professionals to monitor participants continuously and in a
non-intrusive way, in addition to having the potential to reach more people, maintaining
anonymity, and customising treatments based on their characteristics and needs (De Korte et
al., 2018; Ryan et al., 2017). The literature points out that burnout, stress, despair, and anxiety
may all be treated with mental health-tracking smartphone apps (Bregenzer et al., 2017;
Carissoli et al., 2015; Deady et al., 2018; Meyer et al., 2018). Although the number of
smartphone apps targeted at mental health has increased in recent decades, there is still a paucity
of research on the acceptance of mental health apps from college students (Kern et al., 2018).
To date, most research has focused on the efficacy and acceptance of mental health apps in
clinical settings, while empirical knowledge on the factors contributing to the acceptance of

these apps in the university context is still limited.

Technology acceptance model

The Technology Acceptance Model (TAM; Davis, 1989) is a widely used theoretical model in
explaining the intention to use technology, given the possibility of applying it to a wide range
of technologies and users (Venkatesh, Morris, Davis, & Davis, 2003). TAM has been developed
based on consolidated theoretical models; indeed, TAM has been explicitly inspired by the
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Theory of Reasoned Action (TRA,; Fishbein, 1967; Fishbein & Ajzen, 1975). Three principal
dimensions compose the model, namely, Perceived Usefulness (PU), Perceived Ease of Use
(PEOU), and Behavioural Intention to Use (INT). Technology Acceptance Model (TAM) states
that the intention to use a new technology depends mainly on the perceived usefulness (PU, i.e.,
the degree to which the technology is perceived as helpful to achieve one's goals) and the
perceived ease of use of the technology (PEOU, i.e., the degree to which the technology is
perceived as easy to use). Moreover, the model indicates that PEOU impacts on PU because,
given the same functionalities and features, the more time a person can save using the more
accessible technology, the more such technology is perceived as helpful to reach (faster) the
intended goal (Venkatesh, 2000). TAM originally included attitude as an antecedent of INT,
but it was removed to make the model more parsimonious (Gupta & Sahu, 2020; Sanchez-
Prieto et al., 2016). Some theoretical expansions have been created, e.g., TAM2 (Venkatesh &
Davis, 2000), TAM3 (Venkatesh & Bala, 2008), UTAUT (Venkatesh et al., 2003), UTAUT 2
(Venkatesh et al., 2012), even if the core of these models has always remained the same. TAM
has been used in various contexts, including the workplace. Recently, it has also been applied

to other contexts, wherein the use of technology is voluntary.

The spread of digital interventions for mental health: the cases of Germany and Italy

Several European nations, such as Germany and Italy, provide public funds to pay the expenses
of preventative healthcare. More specifically, based on the German Digital Healthcare Act
passed in December 2019, German physicians and psychotherapists could have prescribed
specific certified medical apps for treating and managing mental and somatic disorders (‘apps
for prescription’) at the expense of statutory health insurance since October 2020. As of January
2022, 28 medical apps are listed in the DIiGA directory (German, Digitale
Gesundheitsanwendung; DIGA) of the Federal Institute for Drugs and Medical Devices
(https://diga.bfarm.de/de/verzeichnis). These apps are certified medical products for various
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diagnosed conditions such as depression, tinnitus, chronic pain, or cancer, including native apps
and online platforms (web-based programs). In addition, in 2018, the German National
Association of Statutory Health Insurance has expanded its certification guidelines from
traditional face-to-face to digitally supported health promotion and primary prevention
programs using information and communication technologies to increase utilisation rates and
access to primary prevention (e.g., by using stress management apps; Apolinario-Hagen et al.,
2020).

On the other hand, interest in telemedicine has only recently arisen in Italy. In 2012, the Italian
Ministry of Health published national guidelines to frame and regulate this nascent medicine
application to health promotion and care. Only with the advent of the pandemic, a new
document was approved on 17 December 2020 between the Italian government and regions,
titled 'National Guidelines for the Provision of Telemedicine Services'. As a result, health
services through telemedicine have officially become part of the opportunities offered by the
National Health Service. The document provides the indications to be adopted at the national
level to provide certain telemedicine services, such as telehealth, medical teleconsultation,

teleassistance by the health professions, and telereferral.

Study Hypothesis

Although studies on technology acceptance in students are increasing, to the best of our
knowledge, there is not a single study investigating this topic using a cross-national comparative
perspective between Germany and Italy. Moreover, more research is needed to investigate the
acceptance of specific forms of technology (e.g., mobile apps) to make the TAM theoretical
model even stronger (Teo & Zhou, 2014). Therefore, we tested the Technology Acceptance
Model of measurement across the two nations. We expect that both the Italian and German

versions of the TAM scale will show a three-factor measurement model. A further goal was to
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examine whether the factor structure of the TAM scale and the structural model analysing the
relationship between PEOU, PU and INT would be structurally invariant across countries.
These objectives led to the formulation of the following hypotheses:

H1. The technology acceptance measure will present a three-factor structure in both the German
and Italian samples;

H2. The technology acceptance measure will present measurement invariance between Italy
and Germany;

H3. The technology acceptance model will present a structural invariance between Italy and
Germany: Students’ intention to use the mobile app will be directly influenced by PU (H3a)

and PEOU (H3b), and PU will be directly related to PEOU (H3c).

MATERIALS AND METHODS

Participants and recruitment

Data collection was conducted in Italy and Germany between July and December and involved
university students enrolled in academic degree courses. German participants were recruited
via Prolific® and social media posts. Prolific is a newly launched online participant recruitment
platform that helps researchers recruit niche or representative samples on-demand. Prolific
combines high recruiting criteria with low costs, and participants are explicitly informed that
they are being recruited for the study (Palan & Schitter, 2018). German participants were also
recruited using social media platforms (e.g., Facebook, Instagram) and posts on the websites of
two German institutes (Institute of Occupational, Social and Environmental Medicine at the
Heinrich Heine University Dusseldorf and the Department of Health Psychology at the
University of Hagen), and a section for study recruitment of the German website of Psychology

Today (German, “Psychologie Heute”). Italian participants were recruited via social media

8 https://prolific.co/
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platforms (e.g., Facebook, Instagram, WhatsApp) and recruitment platforms of the Department
of Psychology of the University of Milano-Bicocca. The questionnaire was disseminated via
Qualtrics link. The data collection was carried out following the Declaration of Helsinki's
ethical norms and the Ethical Committee of the Department of Psychology of the University of
Milano-Bicocca approved the research (Prot. N. RM-2020-312). Italian and German
participants were informed about the study’s goals, the complete voluntariness of their
participation, and the possibility of withdrawing from the study at any time. If research
participants had any questions, they could use an email contact of one of the researchers to
obtain clarifications. Moreover, before starting the questionnaire, participants were required to
read the informed consent forms and provide their anonymous informed consent. In order to
ensure that each participant had a clear understanding of mobile apps for promoting well-being
and stress management, respondents were given a detailed description of the functionalities and
aims of an existing app named “WellBe!”. WellBe! is a smartphone app that is designed by
psychology academics and based on Positive Psychology concepts. This app intends to assist
users in developing personal resources and skills to help them manage their stress. WellBe!
allows users to track their stress levels and intervene in a tailored way to improve their mental
health. WellBe! suggests daily self-help exercises based on proven scientific studies. The final
convenience sample was composed of 483 participants. The Italian sample was composed of
255 respondents. Most respondents were female (85.90%) with an average age of 23 years
(SD=4.06) who were enrolled in a humanistic degree course (94.4%). On the other hand, the
German sample was composed of 228 respondents. Most respondents were female (66.20%)
with an average age of 24,48 years (SD=8.63) who were enrolled in a humanistic degree course
(63.2%, followed by 34.2% enrolled in a scientific or technical degree course). In both samples,

all participants (100,0%) were familiar with the use of smartphones.
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Measures

Regarding TAM dimensions, we used three items to evaluate perceived ease of use (e.g., “It
will be simple to use WellBe!”), four items to assess perceived usefulness (e.g., “WellBe! could
help me improve my well-being”), and three items to measure intention to use (e.g., “I would
like to try WellBe!”). The items were graded on a five-point Likert scale, where 1 indicates
“strong disagreement” and 5 indicates “strong agreement”. The items were utilized in prior
published scientific studies (Apolinario-Hagen et al., 2019; Curcuruto et al., 2009; Davis, 1989;
Paganin & Simbula, 2021) and already translated using backtranslation techniques (Brislin,
1970). In both the Italian and German samples, all scales revealed good reliability, with

Cronbach’s alpha values higher than 0.80 (i.e., the generally accepted standard; Taber, 2018).

Statistical analysis

Using SPSS 27, descriptive statistics of items were analysed to establish normality of the data
and the robustness of subsequent analyses (George & Mallery, 2016). Multivariate outliers were
identified using p<.001 criterion for Mahalanobis distance and statistical assumptions (Kaiser-
Meyer-Olkin measure and Bartlett test groups) were validated. Firstly, two confirmatory factor
analyses (CFAs) were conducted separately for Italian and German students. Next, to evaluate
measurement invariance across nations, we conducted a series of multiple-group confirmatory
factor analyses (MGCFAs) with the maximum likelihood (ML) method using Mplus 7 (Cheung,
2008; Vandenberg and Lance, 2000). To estimate the model goodness of fit, we considered the
following values: Comparative Fit Index (CFI, Bentler, 1990; values above .90 are generally
considered to be indicative of a good model fit), Tucker-Lewis index (TLI, Tucker & Lewis,
1973; values above .90 are generally considered to be indicative of a good model fit), Root
Mean Squared Error of Approximation (RMSEA, Steiger, 1990); values less than .08 and .05

suggest an adequate and good model fit) and Standardized Root Mean Square Residual (SRMR,;
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Joreskog & Sorbom, 1996; values of .05 are taken as a good fit, .05-.07 as moderate fit; Brown,
2015). In order to detect statistical differences between models, the 2 of the baseline model
was subtracted from the %2 value of the nested comparison model, obtaining the Satorra-Bentler
scaled x2 (Satorra & Bentler, 2010). Moreover, to test the between-group invariance of CFA
models, we computed the difference in CFIs between the freely estimated model and the
constrained model supporting invariance when this value was up to 0.10 or below (Meade et
al., 2008). The MGCFAs were conducted in the following order analysing: a) configural
invariance that requires only the same number and pattern of factor loadings, not necessarily
equivalent factor loadings, are the same across groups; b) metric invariance that requires that
factors loadings are identical between the two groups while ensuring the factor variances and
covariances are free to vary; c) strong factorial invariance that requires that factors loadings and
mean intercepts are identical between groups; d) strict factorial invariance that requires that
factors loadings, mean intercepts and unique variances are identical between groups. Since we
could not reach full strict invariance, we tested for partial strict invariance by removing some
equality constraints from unique variances across groups. In order to be able to compare results
between two groups, it is necessary to obtain at least the scalar invariance of the measurement
(Fischer & Karl, 2019). Then, we verified whether we could confirm the structural invariance
of the TAM, by introducing one invariant path at a time, and then computing the difference

between baseline model’ and constraint models 2.

RESULTS

Skewness and kurtosis indexes showed a normal distribution of the items (values ranging from
-0.87 to 0.13 for skewness and values ranging from -0.80 to 0.69 for kurtosis). An examination

of the Mahalanobis distance scores indicated the presence of one multivariate outlier that was
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removed. The Barlett’s Test of Sphericity was significant (p=.000), and the Kaiser-Meyer-
Olkin measure was satisfactory (0.86).

To confirm the psychometric validity of the three-factor TAM measure (H1), two independent
CFAs were conducted in the two sub-samples (Italy and Germany). We used the above-
mentioned three-factor model: PU, PEOU, and INT. The results (see Table 1) indicated that the
model adequately fit the data in both the Italian (¥2(32) = 45.70, CFIl =0.99, RMSEA [90% CI]
= 0.041 [0.00, 0.06], SRMR = 0.021) and German samples (¥2(32) = 43.66, CFl = 0.99,
RMSEA [90% CI] = 0.04 [0.05, 0.07], SRMR = 0.03). Cronbach’s alphas varied from o= 0.88
to a= 0.94 in the Italian sub-sample and ranged from 0=0.861 to o= 0.93 in the German sub-
sample. Then, we run four MGCFAs. Results for the configural model CFA indicated a good
model fit (see Table 1), reflecting that the three-factor model and the factor pattern loadings
were equivalent across nations. To this aim, the second CFA assessed the equality of factor
loadings. Factor loadings were constrained to be equal across the two groups. We found a
statistically non-significant difference in the ¥ statistic between the configural and metric
factorial invariance models (Ay? = 6.91, Adf = 7) and the difference in CFIs was below .01
(ACFI=0.000). Then, we tested the scalar invariance (or equivalence of item intercepts),
constraining the item intercepts to be equal in the two groups, in addition to retaining the
constraints applied in the previous model. In this case, we obtained a significant 2 statistic
difference (Ay? = 43.42, Adf=9). As a result, full scalar invariance could not be demonstrated.
However, partial scalar invariance can still be demonstrated (Millsap & Meredith, 2007). To
this end, the non-invariance of the intercepts was explored by releasing constraints on the
intercepts one by one based on modification indices. Item 1 was relaxed for reaching partial
scalar invariance. The difference in the y? statistic for the metric factorial invariance and the
partial scalar invariance (where the intercept of item 1, belonging to the PU dimension, was

freely estimated) models was not statistically significant (A 2 = 13.91, Adf = 7), and the
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difference in CFIs was below .01 (ACFI=0.006). Hence, since partial scalar invariance was
supported, the partial residual variance was tested by constraining all item residuals except from
item 1 to be equivalent in the two groups. The difference in the ? statistic for the partial scalar
invariance and the partial residual invariance models was not statistically significant (Ay ? =
14.76, Adf = 1), and the difference in CFIs was below .01 (ACFI=0.007). Therefore, partial
residual invariance was confirmed. Since at least partial scalar invariance was confirmed, the

scores of the dimensions of TAM were comparable across nations (Milfont & Fischer, 2010).

Table 1. MGCFA results for measurement invariance across the nation (overall sample,
N=483)

Model e df Ay? Adf p CFlI RMSEA 90%Cl ACFI
RMSEA

Italian sub- 4570 32 - - 038 0994 0.04 [0.00,0.06] -
sample
German sub- 43.66 32 - - 0.05 0.993 0.04 [0.05,0.07] -
sample
Configural 66.83 64 - - 0.38 0.999 0.01 [0.00,0.04]
invariance
Metric 73.838 71 6.91 7 0.39 0.999 0.01 [0.00,0.04] 0.000
invariance
Scalar 113.121 81 4342 9 0.01 0930 0.08 [0.06,0.10] 0.046
invariance
Part. scalar 9966 80 1476 1 0.07 0.992 0.03 [0.00,0.05] 0.007
invariance?
Part. residual 109.15 76 9.24 7 0.24 0.968 0.05 [0.03,0.07] 0.002
invariance

Note. 2 Partial invariance was reached, freeing the intercept of item 1 “WellBe! could help me improve my
well-being .

To also evaluate the comparability of the structural model of TAM, we compared an entirely
freely estimated model to a series of even more constrained models. To test the invariance of
the structural model, we adopted a stepwise strategy, testing a model with one path set equal in
the two subsamples at a time. This procedure allowed us to identify a different pattern between
the Italian and German subsamples.

We confirmed the invariance of both the direct path from perceived usefulness to intention to

use (H3a) and the direct path from perceived ease of use to intention to use (H3b), but we did
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not confirm the invariance of the path from perceived ease of use to perceived usefulness (H3c;

see Table 2).

Table 2. Testing for structural invariance of the Technology Acceptance Model

Model 1 af  Ay? Adf CFI RMSEA 90% ClI ACFI
RMSEA
Completely free model 118.475 89 - 0.987 .038 [.02,.06] -
PU-> INT 119.012 90 0.537 1 0.988 .037 [.02,.06] .001
PEOU = INT 119.956 91 0.944 1 0.988 .038 [.02,.06] .000
PEOU-> PU 126.153 92 6.197 1 0.986 .040 [.02,.06] .004

Indeed, in the Italian subsample, we found a direct effect of perceived ease of use on perceived
usefulness (B= 0.46; p<.001), while in the German subsample, we could not confirm the direct

impact of perceived ease of use on perceived usefulness (f=0.11; p=.218; see Figure 1).

Figure 1. Technology Acceptance Structural Model

Perceived usefulness

A5G Intention to use

Perceived ease of
use

Note. * p < 0.05; *** p < 0.001. Straight arrows indicate significant direct effects; dotted arrows indicate non-significant
direct effects; bold arrows identify invariant paths between the two sub-groups. The dashed arrow indicates the non-
significant invariant path of the German sub-group. The thin arrow indicates the non-significant invariant path of the

Italian subgroup.
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DISCUSSION

Our study aimed to confirm that the three-factor structure of the TAM scale and the structural
Technology Acceptance Model were invariant across nations. In the last decade, there has been
an increase in the negative mental health symptoms reported by university students, suggesting
a progressive worsening of their health status (Lattie et al., 2019). This could also be
exacerbated by the advent of the COVID-19 pandemic (Liu et al., 2020). Thus, it is crucial to
find a viable option for delivering effective mental health interventions. In this regard,
smartphone-based interventions are promising because of their potential to reach a broad
plethora of students while at the same time avoiding some of the most commonly experienced
barriers, such as fear of social stigma, predisposition to perform self-management, or apparent
absence of needs (Amanvermez et al., 2020; Harrer et al., 2018). In order to design effective
smartphone-based interventions for mental health, it is crucial to understand which factors
influence technology acceptance among university students before introducing these
technologies on a large scale. At the same time, it is essential to understand whether the
theoretical construct of technology acceptance is structured equally across and perceived
similarly by students from different European countries. In this regard, we confirm our first
hypothesis (H1): the TAM three-factor structure was invariant across nations. This finding
provides further evidence that TAM is composed of Perceived Usefulness, Perceived Ease of
Use and Intention to Use, which is in line with what was proposed initially (Davis, 1989).
Regarding our second hypothesis (H2), our results did not support full scalar invariance, but
only partial scalar invariance across nations, given the existence of one non-invariant item
intercept of the PU dimension, meaning that this item had different connotations for Italian than
for German students. This item refers to perceived usefulness of WellBe! in promoting well-
being. A possible explanation for this difference might be dissimilarity in beliefs about the

usefulness of technologies among nations. Thus, given the broader spread of mobile apps in
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Germany than in Italy, together with the different inclusion in the national health agenda,
German students might be more confident that a high-quality mobile app for mental health can
help them to improve their well-being than Italian students. The latter, who live in a nation
where apps are still not so widespread in the healthcare context or within universities, may be
less likely to believe that an app for mental health can be helpful to improve their well-being.
Except from this item, our results indicate that the TAM scale can be used across the two
nations.

We also partially confirmed the structural model invariance regarding the third hypothesis
(H3). We can confirm both the direct effect of PU on PEOU (H1a) and of PEOU on INT. As
shown by several previous studies, it is crucial to increase individuals' intention to use a specific
technology in order to make them perceive such technology as beneficial (e.g., fundamental in
achieving one’s purpose) and easy to use (e.g., that permit not to waste one’s own time to
achieve the considered goal). In this case, it is vital to increase Italian and German students'
intentions to use the app WellBe! to convince them that it is easy to use and helpful to achieve
their well-being and manage their stress. Moreover, our results show that, in both countries,
perceived usefulness had a more significant effect on intention to use compared to perceived
ease of use, which is in line with the TAM hypothesis (Davis, 1989). However, we could not
confirm our last hypothesis (H4c): PEOU was directly related to perceived usefulness only in
the Italian sample. These results contrast with the traditional TAM literature stating that
individuals are more likely to perceive technology as useful when they believe it is easy to use
and advantageous to them in terms of time and resources to reach their proposed health goals.
Only a few studies did not confirm this relationship. For example, a study by Lee & Lehto,
(2013) found that perceived ease of use did not consistently affect users' acceptance decisions.
A possible explanation for this cross-national difference might be related to the different

mobile-app distribution and availability. In Italy, where students do not widely use mobile apps
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for mental health, perceptions of mobile apps as easy to use could still influence the extent to
which they perceive the usefulness of the app itself in terms of gain of time for their well-being.
For example, one of the main barriers to access university mental health services is a lack of
time (Amanvermez et al., 2020). Using an app for promoting one’s well-being could help to
save some time compared to other services. Conversely, in Germany, where mobile apps for
mental health are more widely spread than in Italy, the extent to which students perceive that
the app is easy to use is still important (see the direct effect on the intention to use it), but it is
not so influential in changing the perceived usefulness of the app, which may be affected by
other variables. A qualitative study on German medical students showed that although they
were aware of the ease of use and flexibility of mental health promotion apps, these advantages
did not make these tools 'better' than traditional interventions. Said differently, the app’s ease
of use did not influence its perceived usefulness. Furthermore, the same study found that
participants were more likely to utilize a mobile-app suggested and given by their institution
(Dederichs et al., 2021). In our case, Wellbe! was presented and designed by an Italian
institution, which could have influenced their opinion. These findings should be interpreted in
light of some limitations. First, our findings are limited in their generalizability to two European
countries, which share values and cultural backgrounds. Thus, future investigations should
replicate these results in other nations with different cultural configurations to increase the
generalizability of our results. Second, other variables that we did not directly measure could
have influenced students' technology acceptance. Then, future work should consider other
factors influencing technology acceptance to deepen our understanding of the underlying
reasons for technology adoption. Third, this cross-sectional study merely relied on self-report
measures. Thus, future studies should integrate self-report measures with objective indicators
(e.g., actual use), collect data from multiple sources, and adopt a longitudinal design. The risk

is to have excellent theoretical insights, which are then not applicable to actual behaviour.
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Anyway, university students’ technology acceptance for their mental health is growing, and
there is a strong need to create a theoretical basis to better tailor technology introduction in
academia. Our results also suggest several future research perspectives. On the one hand, further
studies should replicate our results in European, American, and Asian countries to identify the
different acceptance patterns among students. On the other hand, more research is needed to
deepen the understanding of acceptance and investigate the intrinsic motivations that push
students to adopt mobile-based interventions. Understanding which app features and
functionalities might influence students' intentions to adopt smartphone-based interventions is

also essential.

CONCLUSION

This study contributes to understanding factors influencing university students' adoption of
apps for well-being promotion and stress management interventions. Over the past decades, we
have witnessed increased mental health issues among university students, further increasing
after the COVID-19 pandemic. This health emergency, which has affected every country in the
world indiscriminately, has stressed the need to implement new services to promote students’
psycho-physical well-being, replacing those that already exist and are generally underused. Due
to their non-intrusive characteristics, smartphone-based interventions can reach a wide range of
especially young audiences while maintaining the anonymity.

The current study allowed us to confirm the invariance of the scales used to investigate the
acceptance of the technology in two different countries, Italy, and Germany. Besides
establishing the measurement invariance, it was possible to confirm the structural model's
invariance only partially. Our results showed that both the perception of ease of use and
usefulness impact the intention to use. These results may help both institutions and universities

design awareness campaigns to encourage students to use apps to promote their well-being. It
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Is important to emphasise that mobile apps can guarantee the anonymity of participants, thus
limiting students’ fear and perception of social stigma; they are also generally easy to use and
can be less time-consuming than face-to-face interventions, allowing students to focus on other
things (e.g., studying and preparing for exams). However, it seems to be a difference in
perceived user-friendliness between Italy and Germany: this suggests that there may be other
elements influencing this relationship. Although participants in recent research are accustomed
to using technology, there is still a widespread distrust of the effectiveness of smartphone-based
interventions (e.g., Dederichs et al., 2021) and their subsequent adoption. The next step would
be to identify the causes of this mistrust by analysing the acceptance of students from different

university faculties to highlight possibly different motivations.
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CHAPTER THREE

New Technologies in the Workplace: Can Personal and Organizational
Variables Affect the Employees’ Intention to Use a Work-Stress
Management App?*

Abstract

Organizations are interested in finding new and more effective ways to promote the well-being
of their workers, to help their workers manage work-related stress. New technologies are
cheaper, allow more workers to be reached, and guarantee their anonymity. However, not all
employees agree on the use of new technological interventions for the promotion of well-being.
Consequently, organizations need to investigate technological acceptance before introducing
these tools. By considering the technology acceptance model (TAM) framework, we investigate
both the influence of workers’ perceived usefulness and ease of use on their intentions to use
apps that help them managing work stress. Moreover, we contribute to the extension of this
model by considering both personal (i.e., self-efficacy, personal innovativeness) and
organizational (i.e., organizational support for innovation) variables. Our research involved 251
participants who completed an online self-report questionnaire. The results confirm the central
hypothesis of the TAM and the effect of other variables that could influence acceptance of new
technologies, such as apps that help manage work stress, and the intentions to use them. These
results could help organizations ensure technological acceptance and use by their workers,
increasing the effectiveness of new technologies and interventions to promote well-being.

Keywords: smartphone-based interventions; technology acceptance; well-being promotion
interventions; new technologies; stress management intervention.

4 The present chapter appeared as an article in the International Journal of Environmental Research and
Public Health (Paganin, G., & Simbula, S., 2021. New Technologies in the Workplace: Can Personal
and Organizational Variables Affect the Employees’ Intention to Use a Work-Stress Management App?.
International Journal of Environmental Research and Public Health, 18(17), 9366.
https://doi.org/10.3390/ijerph18179366)

97



INTRODUCTION

Work-related stress could lead to the onset of several psychophysical conditions (e.g., anxiety,
depression, cardiovascular, and gastric disease), leading to an increase in sick days, a higher
turnover rate, and loss of productivity and satisfaction (Apolindrio-Hagen et al., 2020; de Neve
et al., 2013; Hassard et al., 2011; Holman et al., 2018). Thus, organization should prioritize
interventions to decrease such symptoms (Bakhuys Roozeboom et al., 2020). Unfortunately,
not all companies have adequate economic/human resources to develop appropriate stress
prevention and management interventions. In recent decades, there has been an increase in
research studies on alternative ways to deliver such interventions. In particular, there has been
a shift from traditional (face-to-face) interventions to technology-mediated interventions (Ryan
et al.,, 2017). Smartphones, due to their characteristics, are good at delivering these
interventions. Smartphones allow continuous, non-intrusive monitoring of participants, reach
more people, guarantee their anonymity, and tailor interventions based on individual
characteristics and needs (De Korte et al., 2018; Ryan et al., 2017). Mobile apps that monitor
mental health have potential in managing burnout, stress, depression, and anxiety (Bregenzer
et al., 2017; Carissoli et al., 2015; Deady et al., 2018; Meyer et al., 2018). However, despite
some promising results, there is little evidence on smartphone-based interventions (De Korte et
al., 2018).

Therefore, before introducing new technologies into the workplace, it is crucial to investigate
the acceptance of these new technologies from employees. In particular, the technology
acceptance model (TAM) (Davis, 1989) allows us to explore the perceived usefulness/ease of
use and the intentions of employees in using these technologies. Subsequent revisions of this
model have shown that other external variables (e.g., social norms, facilitating conditions,
perceived enjoyment) could help in understanding the acceptance of technology and, in turn,

its use (Maranguni¢ & Grani¢, 2015; Taherdoost, 2019).
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This study contributes to the research regarding the acceptance of new technology; we
investigated the intentions of employees using smartphone apps for stress management.
Specifically, we examined the direct and indirect effects of personal (technology-specific self-
efficacy and personal innovation) and organizational (organizational support for innovation)
variables on the TAM dimensions (perceived usefulness, perceived ease of use, and intention
to use).

The paper is organized as follows: the following paragraphs describe traditional and
technology-based well-being promotion and stress management interventions, as well as the
technology acceptance model, which represents the theoretical framework of the present study.
The second section presents the empirical study. The third section presents the results. The
fourth section presents the discussion of the results, considering previous scientific literature
and new insight linked to the research context. We conclude with practical implications and

limitations of the study.

Well-Being Promotion and Stress Management Interventions

Work-related stress is typically linked to the onset of psychophysical symptoms, such as
depression, anxiety, cardiovascular disorders, gastrointestinal disorders, and sleep disturbances.
These disorders, especially when they become chronic, lead to a series of adverse outcomes
(for the individual and the organization), such as reduced productivity and performance,
increased absenteeism, sick leave, a higher turnover rate, and reduced worker satisfaction and
well-being (Collins et al., 2020; de Neve et al., 2013; Hassard et al., 2018; Holman et al., 2018;
Howarth et al., 2018). However, the workplace is not only a place where employees encounter
risk factors, but also an optimal setting for intervention measures to prevent stress-related health
problems and promote health and well-being (Collins et al., 2020; Melzner et al., 2014; Park

et al., 2020).
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Still, research shows that such interventions are often ineffective, or the effect is minimal (De
Korte et al., 2018). For this reason, researchers and companies are searching for new approaches
to promote health and well-being at work (De Korte et al., 2018). New technologies are
spreading rapidly in the workplace (Dunkl & Jiménez, 2017), bringing both benefits (e.g.,
improved sharing of knowledge, ease of communication) and adverse effects (e.g., information
overload, invasion of personal boundaries, technostress) (Colbert et al.,, 2016; Reyt &
Wiesenfeld, 2015). New technologies (regarding health promotion strategies) have allowed
researchers, organizations, and professionals to intervene. We have seen a shift from traditional
(face-to-face) to technology-mediated interventions (digital interventions) (Ryan et al., 2017).
Workplaces use a broad range of digital health interventions (to help manage mental and
physical health), including websites, computer programs, smartphone applications, and others
(De Angelis et al., 2020). In particular, mobile health (m-health) can be defined as “medical
and public health practice supported by mobile devices, such as mobile phones, patient
monitoring devices, personal digital assistants (PDAs), and other wireless devices” (World
Health Organization, 2011; p. 6). Interventions that could be delivered and designed using
mobile technologies have increased in recent years (Mehrotraa & Tripathib, 2018). The
smartphone allows researchers to integrate stress management interventions in individuals’
daily lives, providing unobtrusive monitoring of their activities, delivering interventions at the
right moment (Ahtinen et al., 2013). Furthermore, smartphone-based applications may help
motivate people to adopt lifestyle changes and healthy behaviours (Melzner et al., 2014). Web
and mobile apps for monitoring mental health have displayed potential for managing burnout,
stress, anxiety management, and education (Colbert et al., 2016; De Angelis et al., 2020; Reyt
& Wiesenfeld, 2015; World Health Organization, 2011). However, there is little evidence on
digital mental health interventions in the workplace (Balk-Magller et al., 2017; De Korte et al.,

2018). The literature underlines some barriers to the effective implementation and effectiveness
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of mobile-based interventions in the workplace, such as a high turnover rate due to low
employees’ engagement with these interventions (Bidargaddi et al., 2018; Yardley et al., 2016).
One strategy to prevent non-participation from employees in digital mental health interventions,
specifically programs that utilize new technologies via smartphone apps, is to investigate the
employee acceptance of such technologies. It, therefore, appears crucial to understand that
technology acceptance is necessary for the effective implementation of technologies in the

organization.

Technology Acceptance Model

The technology acceptance model was previously developed (Davis, 1989) to understand the
underlying reason for using technologies. The TAM is based on a consolidated theoretical
model, explicitly inspired by the theory of reasoned action (TRA) (Fishbein, 1967; Fishbein &
Ajzen, 1975). The TAM is composed of three principal dimensions: perceived usefulness (PU),
perceived ease of use (PEOU), and behavioural intention to use (INT).

PU is defined as the belief that using technology may bring advantages and benefits. On the
other hand, PEOU is conceptualized by the belief that such technology is easy to use and
requires minimal effort. Finally, INT is defined as the likelihood that a person will use such
technology (Davis et al., 1989). Originally, TAM included attitude as an antecedent of INT, but
it was eliminated in order to lighten the model (Gupta & Sahu, 2020; Sanchez-Prieto et al.,
2016). In summary, the model states that PU and PEOU are the perceptions that can result in
acceptance. Furthermore, the TAM states that ease of use can influence the perception of
usefulness. This is because, given the same features and functions, the easier a technology is to
use, the more useful it will be perceived (Venkatesh, 2000). The TAM has been widely used as
a theoretical model for user acceptance in different contexts/types of technologies (Ariff et al.,
2012; K. Park et al., 2018; Yoon, 2016). In particular, it is considered a parsimonious theoretical

model that explains informational technology adoption by users (Mlekus et al., 2020; K. Park
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et al., 2018). However, it has been modified to consider external factors that could influence
the user’s acceptance in several work contexts (K. Park et al., 2018). Indeed, some theoretical
extensions have been developed (e.g., TAM2 (Venkatesh & Davis, 2000), TAM3 (Venkatesh
& Bala, 2008), UTAUT (Venkatesh et al., 2003), UTAUT 2 (Venkatesh et al., 2012)). A
common aspect of these revisions relies on the consideration that other variables (i.e., personal,
and organizational features), besides PU and PEOU, may influence the acceptance and intention
to use a given technology (Svendsen et al., 2013), even if PU seems to be one of the most

relevant predictors of INT (Davis, 1989).

Different Ways to Perceive: The Influence of Individual and Contextual Resources

We should note that both perception of usefulness and ease of use are not simply shaped by
usefulness and ease, per se, but are also determined by the user’s psychological traits (S. Park
et al., 2006). Individual differences concern the dissimilarities among people, including
perceptions, behaviours, personality traits, and characteristics (Stylianou & Jackson, 2007).
Such individual differences are crucial when studying the variables that influence one’s
acceptance of new technology (Agarwal & Prasad, 1998). However, it is not clear enough how
these individual differences influence acceptance in the work context, given the companies’
difficulty to manage in “acting directly”, based on these differences such differences in this
field. A previous study (Park et al., 2006) showed that, among the variables that could be taken
into account, self-efficacy and personal innovation are particularly influential in accepting
technology. Furthermore, gender and age may influence the determinant of technology

acceptance (Nunes et al., 2019a).
Individual Differences

General self-efficacy is defined as a person’s belief in his or her capacity to complete a given

task (Bandura, 2012). By considering the technology field, computer self-efficacy refers to ‘the
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judgment of one’s capability to use a computer’ (Compeau & Higgins, 1995; p. 192). This type
of technology-specific self-efficacy has been adapted to different contexts, such as smartphones
(Jeon & Park, 2015; Moon & Chang, 2014). Previous studies have confirmed the positive
relationship between technology-specific self-efficacy and TAM dimensions (Ariff et al., 2012;
Padilla-Meléndez et al., 2008; Park et al., 2014; Revythi & Tselios, 2017; Zainab et al., 2017,
Zhang et al., 2017). The results illustrate that technology-specific self-efficacy has an important
effect, both direct and indirect, on the intention to use the system. In particular, through the
PEOU mediating effect, computer self-efficacy substantially affects the intention to use
technology (Ariff et al., 2012). Another study by (Padilla-Meléndez et al., 2008) showed a
direct impact of computer self-efficacy on student intentions to use a virtual classroom. For this
reason, the self-efficacy variable should be included for better comprehension of technology
acceptance. However, despite such evidence, some studies, i.e., (Purnomo & Lee, 2013; Zainab
et al., 2017), found that, contrary to their assumption, computer self-efficacy did not influence
the perceived ease of use. These conflicting results led us to believe that the role of technology-
specific self-efficacy needs further investigation.

On the other hand, personal innovativeness in information technology (PI1IT) is a personality
trait that expresses ‘an individual’s willingness to try any new computer technology’ (Agarwal
& Prasad, 1998) (p. 206). It represents a different concept from a more global formulation of
the construct of innovativeness (Flynn & Goldsmith, 1993). The degree of personal
innovativeness, both in general and in its declination towards technology, seems to be robustly
related to TAM constructs. Indeed, several studies related this variable to intention to use
(Alhassany & Faisal, 2018; Mosbeh & Soliman, 2008). A recent paper by (Simarmata & Hia,
2020) showed that personal innovation directly impacts intention to use. Their results are in

line with what has been theorized by (Agarwal & Prasad, 1998) and (Rosen & Wilson, 2005).
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Organizational Variables

Considering only individual variables in technology acceptance could result in neglecting
various elements (e.g., organizational factors), which could facilitate or hinder individual
attitudes towards innovation. Indeed, the literature states that employee innovation adoption
could also rely on organizational aspects (Abdekhoda et al., 2015; Park et al., 2019; Park et al.,
2018; Talukder, 2012). In particular, the idea that some organizational factors can foster
technology acceptance was already considered in the TAM model’s first formulations and finds
support in other studies, also conducted through qualitative methodologies (Davis et al., 1989;
Igbaria et al., 1995; Kawakami et al., 2011; E. Park et al., 2019). Therefore, it is necessary to
consider such factors to ensure the effective introduction of change in the company (E. Park et
al., 2019). For example, organizational support for innovation (OSI), namely ‘the expectation,
approval, and practical support of attempts to introduce new and improved ways of doing things
in the work environment’ (Luu & Venkatesh, 2010; p. 28), seems to be a key factor that can
facilitate the adoption of new technologies (K. Park et al., 2018). Indeed, some studies found
significant relationships among OSI and the usefulness/ease of use of technology
(Bhattacherjee & Hikmet, 2008; Chung et al., 2020; Luu & Venkatesh, 2010; West, 1990), as
well as intention to use (Tanduklangi, 2017). On the contrary, a lack of organizational support
can undermine the company’s efforts to introduce new technology (Naujokaitiene et al., 2015;
K. Park et al., 2018). Moreover, a study on technology-enhanced learning underlined the
responsibility from managers to offer support and the intention to use technology through

perceived ease of use and usefulness.

Study Hypotheses

Based on the consideration presented above, we aimed to confirm the validity of the TAM

within a sample of workers in northern Italy, regarding the intention to use an app that promotes
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well-being and work-related stress management. Furthermore, we investigated the factors that
may influence the perception of ease and usefulness of this app: specifically, we considered
both individual factors (i.e., smartphone self-efficacy and personal innovation for technology)
and contextual factors, such as organizational support for innovation. The hypotheses of the
study are as follows:

Hypothesis H1. Perceived usefulness (a) and perceived ease of use (b) are significantly
associated with the intention to use a smartphone app for work-related stress management.
Moreover, perceived ease of use (c) will directly impact perceived usefulness.

Hypothesis H2. Personal innovativeness with technology is significantly associated with the
intention to use a smartphone app for work-related stress management.

Hypothesis H3. Smartphone self-efficacy is significantly associated with the intention to use a
smartphone app for work-related stress management, directly (a) and indirectly, via perceived
ease of use (b) and through perceived ease of use and perceived usefulness, in series (c).
Hypothesis H4. Organizational support for innovation is significantly associated with the
intention to use a smartphone app for work-related stress management, directly (a) and
indirectly via perceived ease of use (b), via perceived usefulness (c), and through perceived
ease of use and perceived usefulness, in series (d).

These hypotheses gave rise to the structural model depicted in Figure 1.
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Figure 1. Hypothesized model.
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H4b: 0S| —= PEOU —= INT

Hdc: 0Sl--= PU -> INT

H4d: 0Sl--= PEQU --= PU —= INT

Note. SSE = smartphone self-efficacy; PEOU = perceived ease of use; INT = intention to use; PU =
perceived usefulness; OSI = organizational support for innovation.

MATERIALS AND METHODS

Participants and Procedure

Data collection was carried out in July 2020, at three Italian companies in northern Italy. All
participants were white-collar workers.

Each HR department sent an e-mail to the employees to inform them about the possibility of
participating in this study. This e-mail specified that participation in the research was voluntary;
the University of Milan-Bicocca entirely managed the study, and that the company would not
possess the answers given by the workers. After eight days, a second e-mail was sent to workers,
reminding them about the possibility of participating in the study.

Before filling in the questionnaire, participants had to read the informed consent documents and
indicate whether they consented to participate in the research voluntarily. Informed consent
allowed participants to gather information about the study’s objectives and the data collection
procedure, and it guaranteed that there would be no associated risks or costs. The research team
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ensured participants that their data would be used in an aggregated, non-individual manner, to
ensure the confidentiality and anonymity. The data collection was conducted in conformity with
the ethical standards established by the Declaration of Helsinki and was authorized by the
Ethical Committee of the University of Milano-Bicocca (Prot. N. RM-2020-312). Finally, the
researchers’ contact details were provided in order to allow participants to contact them to clear
up any concerns. In total, 251 responses (11.20% response rate) were included in our dataset.
Among them, 61% were female, and 39% male; the mean age was 39.89 years (SD = 9.45).

A total of 20.7% have a high school diploma; 54.2% have a bachelor’s or master’s degree;
23.1% have a higher educational level, and only 2% have a different or lower study level. The
mean level of seniority on the job was 15.19 years (SD = 9.54). Regarding health status, 6.4%
reported suffering from chronic psychophysical health conditions (e.g., panic attacks,
psychosomatic symptoms, chronic headaches, etc.). Concerning previous experience with
smartphones, almost all participants (99.4%) were familiar with using a smartphone, and 15.4%
had used a stress management or well-being promotion app in the past.

A detailed description of an existing app was presented to ensure that the workers understood
the definition of a smartphone app for well-being and stress management, without applying any
exclusion criteria concerning previous experience with such apps. This description also
encompassed some images, as well as a text explanation of app functionalities. This app
provided several functions: daily mood tracking, numerous courses with expert figures who
introduced the users to the world of meditation and different thought processing techniques,
access to various coping strategies to manage stressful situations, and weekly monitoring of
stress levels, depression, anxiety, and resilience through objective and clinically validated
scores. The app also quantified user progress over time and provided a community to share

personal stories and chat with other users, to share moods and thoughts.
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Measures

The TAM dimension of perceived ease of use was assessed through three items (e.g., “It will
be easy to use the app”), perceived usefulness was measured with four items (e.g., “The
presented app could help me improve my work-related well-being”), and intention to use was
measured through two items (e.g., “I would like to try the presented app”). The items were
assessed through a Likert scale from 1 = strongly disagree to 5 = strongly agree. The items were
all taken from previous studies (Apolinario-Hagen et al., 2019; Davis et al., 1989). Personal
innovativeness with technology was assessed via the personal innovativeness with
informational technologies (PIIT) four-item scale (Lewis et al., 2003) (e.g., “If I heard about
new information technology, I would look for ways to experiment with it”). Respondents were
asked to indicate how strong they disagree or agree with the presented statement using a seven-
point scale (1 = strongly disagree; 7 = strongly agree).

Computer self-efficacy was evaluated through eight items taken from the computer self-
efficacy scale (CSES) (Compeau & Higgins, 1995), assessed on a 10-point scale (1 = not at all
confident; 10 = totally confident). The scale was adapted to smartphones, the technology used
in our research (e.g., “l could utilize a smartphone app as the one presented... if I had seen
someone else using it before trying it myself”).

TAM measures, PIIT, and CSE items were all translated into Italian using back-translation
techniques (Brislin, 1970).

Organizational support for innovation was investigated through an eight-item scale (West &
Anderson, 1996) (e.g., “This organization is open and responsive to change”), validated in
Italian (Ragazzoni et al., 2002). Responses were on a five-point scale from 1 = strongly disagree

to 5 = strongly agree.
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Data Analysis

We initially performed descriptive statistics, Pearson correlations, and Cronbach’s alpha
coefficients using SPSS 27 (IBM, Armonk, NY, USA). The objective was to observe the sample
characteristics, the correlations between variables, and the scale reliability. To test our
hypotheses, we performed a full structural equation model (SEM) using Mplus version 7
(Muthén & Muthén, Los Angeles, CA, USA). The model included both the simultaneous
indirect effect of the organizational support and the perception of specific self-efficacy on the
intention to use a smartphone app, via the perception of its ease of use and usefulness, and the
direct effect of personal innovation on the intention to use it. Moreover, we added the effect of
gender and age on the technology acceptance variables. Gender and age were intensively
investigated as some of the main demographic variables related to ICT adoption (Nunes et al.,
2019a), although not included in the original formulation of the TAM (Hoque, 2016; Szajna,
1996). For example, some studies underline that effort expectation (perceived ease of use) is
the strongest predictor for women, and performance expectation (perceived usefulness) is the
strongest predictor for men (Nunes et al., 2019b). Older people tend to be change-resistant;
thus, it is more challenging for them to learn and use (Burton-Jones & Hubona, 2006). However,
past studies on the effect of gender and age on behavioral intention, in various contexts and
applications, have shown mixed results (Assaker, 2020) that need further investigation.
Maximum likelihood was employed as the estimation method. To assess the model goodness-
of-fit, we used the statistic criteria listed below: the non-significant ¥2 value (this statistic
suggests that if ¥2 is non-significant, the model fits the data); root mean squared error of
approximation (RMSEA; values smaller than 0.08 indicated an acceptable fit); the comparative
fit index (CFI) and the Tucker—Lewis index (TLI; values between 0.90 and 0.95 showed an
acceptable fit); the standardized root mean square residual (SRMR; values smaller than 0.08

indicated a proper fit). Through bootstrapping procedures, it is possible to perform repeated

109



subsample simulations from an original dataset. For this reason, the bootstrapping method was

conducted to assess the significance of the hypothesized indirect effects.

RESULTS

Descriptive Statistics

Study variables included standard deviations, correlations, and Cronbach’s alpha values;
presented in Table 1. All significant relationships between the variables were in the direction
suggested by the previous literature. In particular, intention to use positively correlated with

perceived usefulness (r = 0.722 **, p < 0.01) and perceived ease of use (r = 0.502 **, p < 0.01).

Table 1. Descriptive Statistics.

Variables 1 2 3 4 5 6 7 9
1. Perceived Usefulness (0.91)

2. Perceived Ease Of Use 0.46 ** (0.92)

3. Intention to use 0.72 ** 0.50 ** (0.86)

4. Specific Self-Efficacy 0.16 * 0.40** 0.16* (0.94)

5. Organizational Support for Innovation 0.30 ** 0.36 ** 0.32 ** 0.19 ** (0.93)

6. Personal Innovativeness with Technology 0.1 * 0.26 ** 0.22 ** 0.25 ** 0.21 ** (0.83)

7. Gender -0.05 0.02 0.07 -0.08 0.004 -0.19** --

8. Age 009 -0.13*-0.14*0.05 001 -011 -0.16%*--

M 281 361 296 5117 219 498 0.61 39.90
DS 073 069 081 1660 0.77 1.27 0.49 945

Note: Cronbach’s on the diagonal. ** p < 0.01; * p < 0.05. Gender: male = 0, female = 1.

Moreover, age was negatively and significantly correlated with perceived ease of use (age: r =
—0.130, p <0.05) and with the intention to use (r =—0.140, p < 0.05). On the other hand, gender
did not show any significant correlation with the TAM variables. Except for the dimensions of

the technology acceptance model, it should be noted that the values of the correlation
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coefficients varied from moderate (|0.30| < r<]0.49|) to low (r <|0.29|), indicating, respectively,
medium, and low correlations among variables (Akoglu, 2018). All scales presented good
reliability, assessed via Cronbach’s alpha: the values were higher than 0.80, the generally

accepted standard (Henson, 2001) (see Table 1).

SEM Analyses

The hypothesized model (M1) fit was barely adequate (¥2 (417) 819.659, p <0.00, CFI=0.93,
TLI=0.92, RMSEA = 0.06 (90% CI 0.06, 0.07), SRMR = 0.06. After M1 modification indices
review, the following model, (M2), depicted in Figure 2, showed an increase in model fit (32
(413) = 717.63, p < 0.001, CF1 = 0.95, TLI = 0.94, RMSEA = 0.05 (90% CI 0.05, 0.06), SRMR
= 0.05. Specifically, correlations were added between errors items of the self-efficacy (CSES5
with CSES6; CSES4 with CSES3) and organizational support scales (OSI1 with OSI2; OSI7
with OSI6).

After checking the goodness of fit indices of the models, we compared the two models through
the delta chi-squared test. The results are indicated in Table 2 and point to model 2 as the final
model. Consistently, M2 showed well-defined factor loading for all of the observed variables.
The model accounted for 49% (R2 = 0.49) of the variance in intention to use. Moreover, the
model accounted for 24% (R2 = 0.24) and 20% (R2 = 0.20) of the variance, respectively, in

perceived usefulness and perceived ease of use.

Table 2. Model Indices.

Models %2 df CFI TLI RMSEA SRMR AIC Comparison Ay2

M1 819.66 *** 417 0.93 0.92 0.06 (0.06, 0.07)  0.06 18,882.91

M2 717.63 *** 412 0.95 0.94 0.05(0.05 0.06)  0.05 18,788.87 Mi1i—M:> 102.03 ***

Note: *** p<0.001.
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Our model results, coherent with H1, confirmed the direct effect of perceived usefulness (H1a)
and perceived ease of use (H1b) on intention to use, and the direct effect of perceived ease of
use on perceived usefulness (H1c). Our results supported the direct effect of personal
innovativeness with technology on intention to use (H2), but they did not support the direct
effect of smartphone self-efficacy (H3a) and organizational support (H4a) on intention to use.
However, the results supported H3b that is, the indirect effect of smartphone self-efficacy on
intention to use went through perceived ease of use (f = 0.05, p < 0.043) and confirmed the
indirect effect of smartphone self-efficacy on intention to use via perceived ease of use and
perceived usefulness, in series (H3¢; B =0.07, p <0.001). Table 3 shows all the indirect effects

assessed via the bootstrapping method. In Figure 2, we present the direct effects.

Table 3. Bootstrapping indirect effects.

Indirect Effects

Org Support = Intention Est. SE P C195%

ORG SUP = PU = INT 0.12 0.04 0.005 (0.04, 0.20)
ORG SUP = PEQU = INT 0.03 0.02 0.074 (-0.03, 0.07)
ORG SUP = PEQU = PU = INT 0.04 0.02 0.009 (0.01, 0.07)
ISrr]T?;rri:)i\IcE);?CSteslf-Efficacy—) Intention Est. SE ¥ C195%

SSE = PEOU - INT 0.05 0.03 0.043 (0.02, 0.10)
SSE - PEOU - PU - INT 0.07 0.02 0.001 (0.03,0.11)

Note. all parameter estimates are presented as standardized coefficients. Estimates (Est.). Standard Error (SE).
Confidence interval (CI). Organizational Support for Innovation (ORG SUP). Perceived Usefulness (PU).
Perceived Ease of Use (PEOU). Intention to Use (INT). Smartphone self-efficacy (SSE).

Moreover, we confirmed the indirect effect of organizational support on intention to use through
perceived usefulness (H4c; B = 0.120, p < 0.004), and through perceived ease of use and
usefulness, in series (H4d; B = 0.04, p < 0. 009), while the indirect effect of organizational

support on intention to use via perceived ease of use was not significant (H4b; § =0.03, p <0.
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074). Finally, by considering gender and age, only the latter showed a significant negative

effect on the intention to use (p =—0.03, p < 0. 000).

Figure 2. Structural equation model direct effects.
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Note. * p < 0.05; ** p < 0.01; *** p < 0.001. Straight arrows indicate significant direct effects; dotted arrows
indicate non-significant direct effects; curved arrows indicate error correlations. Ovals indicate latent variables;
squares indicate observed variables.

DISCUSSION

This study aimed to deepen our knowledge of which factors may affect acceptance of new
technologies; it advises on how to promote innovation implementation and the effectiveness of
digital prevention and promotion projects. Indeed, understanding user perceptions towards the
intention of using new technology, such as a smartphone app for stress management and well-
being promotion, could facilitate implementation and participation in such digital interventions.
Our study results show that both personal and contextual variables influence one’s intention to

use a smartphone app for stress management and well-being promotion, providing valuable
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insight into the role of personal innovativeness with technology, smartphone self-efficacy, and
perceived organizational support for innovation.

Our first hypothesis concerns the impact of the dimensions of perceived ease of use (H1a) and
perceived usefulness (H1b) on one’s intention to use a smartphone app for stress management
and well-being promotion and the direct relationship of perceived ease on perceived usefulness
(H1c). The study results confirm our hypothesis, in line with the theories and findings of
previous studies (Davis, 1989; Nunes et al., 2019a; Park et al., 2019; Venkatesh, 2000). Indeed,
as explained by the TAM, both the perception of ease of use and usefulness directly impact the
intention to use. It is interesting to note that, in our results, and similar to the first Davis studies
(Davis, 1989), the perception of usefulness has a more significant impact on intention to use
than ease of use, although the latter also has a considerable influence. This suggests that it could
be beneficial for an organization to underline the advantages of new technology, clarifying the
benefits for employers. This assumption is valid, both when the proposed technology is
intended to support workers in performing their work tasks, and when the introduced
technology may be used as a tool to deliver interventions, for the prevention and promotion of
employees’ health and well-being.

Regarding the antecedent role, i.e., ease of use on perceived usefulness (H1c), our results align
with those shown by others (Davis, 1989; Venkatesh, 2000). We can hypothesize that the easier
a tool is perceived, the more users imagine they have more time and resources to achieve their
goals, consequently increasing the perceived usefulness of such a tool. This can be explained
by imagining that users are driven to use a tool (in this case, a smartphone app) because of its
usefulness (i.e., the possibility of one managing work-related stress and improving well-being),
and secondly, by its ease of use. Hence, it is important that the app designer (or the technology
designer) also consider the ease of use of the technology, particularly if it is to be introduced in

an organizational context and for performing specific tasks.
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In order to not neglect personal factors that could influence the perception of ease of use,
usefulness, and the intention to use the smartphone app, we investigated the effect of some
personal variables, such as personal innovation (H2) and specific self-efficacy (H3), which were
shown in the literature to have a significant impact on the TAM dimensions (Park et al., 2006).
Therefore, our second hypothesis refers to the direct impact of personal innovativeness with
technology, using a smartphone app for stress management and well-being promotion (H2).
Personal innovation with technology (i.e., an individual’s willingness to try new technology)
(Agarwal & Prasad, 1998) appears to be a key personal variable in explaining the intention to
use new technology. The study results confirm our hypothesis and are in line with previous
literature. Indeed, previous results (Alhassany & Faisal, 2018; Manis & Choi, 2019; Simarmata
& Hia, 2020) indicate that personal innovativeness might increase one’s intention to use a new
technological tool. The reason might be that personal innovation is linked to the desire to learn
how to use new tools and to experiment. In our case, participants with a higher level of
innovativeness could be prompted to try a new technological tool (i.e., a smartphone app) to
manage their stress levels and manage their well-being.

Our third hypothesis is related to the direct effect of smartphone self-efficacy on intention to
use (H3a). Contrary to the results showed by (Padilla-Meléndez et al., 2008), we do not confirm
the direct effect of self-efficacy on intention to use. However, we show the indirect effect of
smartphone self-efficacy on intention to use through perceived ease of use (H3b), the serial
mediation of perceived ease of use, and perceived usefulness (H3c). Our results may indicate
that it is not enough for workers to feel competent in using a smartphone to be willing to use an
app for promoting well-being and managing stress. Instead, our findings underline that the more
individuals perceive themselves as capable of using a technological tool, the less effort they

expect will be required to use it.
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Moreover, as mentioned above (Davis, 1989; Venkatesh, 2000), the less effort individuals
estimate they will have to invest, the more energy they will save and, thus, use to achieve their
goals. In our present scenario, participants who perceived themselves as more self-efficacious
in using smartphones also perceived smartphone stress management apps as easier to use and,
consequently, they were more likely to use it (H3b). This is confirmed by previous studies (e.g.,
Ariff et al., 2012). Additionally, as they perceived the apps as easier to use, they also perceived
them as more useful; thus, increasing their intentions to use them if made available (H3c).

Our last hypothesis involves the relationship between perceived organizational support for
innovation and the intention to use the smartphone app for stress management. In performing
our analyses, we hypothesized a direct effect of organizational support on intention to use
(H4a), the role of the mediator of perceived usefulness (H4b) and perceived ease of use (H4c),
and the serial mediation of perceived ease of use and usefulness (H4d). The results of our
analysis only confirm H4b and H4d, but do not confirm the direct relation between perceived
organizational support and intention to use (H4a) and via perceived easiness of use (H4c).
Therefore, only the simple indirect effect through perceived usefulness and the serial mediation
via perceived ease of use and perceived usefulness were found. In particular, as previously
stated by (Davis, 1989), perceived ease of use enhanced the perceived usefulness, which in turn
increased the likelihood that people intended to use such technology. We can assume that, as
stated by (Davis, 1989), perceived usefulness is more influential on intention to use than
perceived ease of use, including in the smartphone-based app context. However, smartphone
apps are well known by people, and the ease of use, in terms of simplicity and time saving,
influences the perceived usefulness of the app in terms of goals that can be achieved, which in
turn impact the worker’s intention to use. Combined, our results suggest that workers are
interested in the technical and practical aspects of technology and their organization’s

contextual and supportive features. This shows how significant it is for organizations to support
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innovations in general, and to support requests for help in using technology, in order to enhance
the perception of usefulness and ease of use of such tools and, subsequently, the employees’
intentions to use them.

As mentioned above, gender and age are considered key determinants of technology
acceptance, as shown by various studies (Burton-Jones & Hubona, 2006; Nunes et al., 2019a).
However, our results only show a negative and significant direct effect between age and
intention. These results are in line with previous literature that underlined the role of age on
intention to use new technology. Previous studies have shown that age impacts the perceived
ease of use of new technologies and the perception of its usefulness. In particular, a study on
the acceptance of virtual reality (Manis & Choi, 2019) stressed that, for younger people, the
perceived usefulness of technology is more relevant.

In contrast, for older people, who believe they have less technological skills, the perception of
ease of use had a more significant influence on their intention to use and adopt this technology.
In our case, age does not impact on the perceived usefulness or ease of use, but on the intention
to use. This could be explained by the fact that, the technology under consideration, i.e., a
smartphone app, is widespread; therefore, usage patterns and usefulness are shared by a large
segment of the population. In addition, the sample we considered was of working age (see Table
1), and the questionnaire was disseminated via links, so the participants had enough technical
skills to complete the questionnaire via computer or a smartphone. Intention to use could be
influenced by age because, although the use of smartphone apps to achieve different goals is
quite widespread among the population, the use of apps to promote well-being and manage
stress may be concentrated among younger people, who tend to use their smartphones more
during the day and are more familiar with app stores and installation methods (Forgays et al.,

2014; Natarajan et al., 2018).
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CONCLUSION

In summary, the current study contributes to the scientific literature by deepening the
comprehension of what personal and organizational variables may influence workers’
intentions to use new technologies, such as smartphone apps for stress management and well-
being promotion. Specifically, this study underlines how the perception of self-efficacy in the
use of smartphones and personal innovativeness could positively influence the perception of
ease of use and usefulness of the technology examined and, consequently, positively affects the
intention to use it in the future. In addition, from another perspective, the perceived
organizational support for innovation contributes positively to the workers’ perceived ease of
use and usefulness of new technologies, including smartphone apps. Moreover, it increases the
intention to use it for well-being promotion and stress management. From a practical point of
view, these findings could offer some critical hints to organizations and HRM.

Organizations are always looking for new approaches to managing work-related stress. On the
one hand, they are interested in saving resources, including financial resources, which are
increasingly scarce. On the other hand, employers desire to increase the number of participants
who benefit from such interventions. Indeed, the greater the number of participants in work-
related stress management and well-being promotion interventions, the greater the benefits,
both in terms of the mental and physical health if the employees, as well as employee
satisfaction and improved productivity/work performance.

Technologies could help us reach a broad number of workers at the same time. Moreover, using
a smartphone for delivering stress management interventions can guarantee worker anonymity.
However, not all employees agree on the use of new technologies to participate in well-being
promotion interventions. For this reason, the organization needs to investigate technology
acceptance, in terms of perceived usefulness and ease of use, before introducing these tools.

This would help an organization decide what is beneficial; it simplifies any introduced or
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planned new technology to clarify (to employees) the convenience of adopting it. It is still useful
for app developers to design apps, especially when they are to be placed in working contexts,
considering the dimensions of usefulness and ease of use, making the advantages of using these
apps as clear as possible, and simplifying the various steps leading to the purpose for which the
apps are proposed/introduced.

It may also be convenient to investigate some variables involved in this process, such as those
identified by this study, namely the perception of self-efficacy in using technology (in our case,
smartphones) and personal innovativeness. It can be helpful to identify people within one’s own
company that exhibit these characteristics, supporting workers who are less innovative or less
competent in the use of technology. It is also relevant to investigate how employees perceive
the organization from the point of view of organizational support for innovation. Our findings
show that a higher support perception is linked to higher perceived usefulness and ease of use,
which increases the likelihood of employees adopting new technologies. The reason is that if
employees perceive that they are in an innovation-oriented company, they can better appreciate
the value of innovation and be more confident that they will receive help (i.e., in learning how
to use the technology). It is helpful because, if workers have low perceptions of support,
employers can work on communication plans focused on technological innovations, their
benefits, and emphasize the willingness to support employees when introducing new tools.
Finally, few studies investigated the TAM in an Italian working context (see (Lo Presti et al.,
2021)). To the best of our knowledge, no studies have investigated the intention to use apps for
the promotion of well-being in such contexts. Therefore, we can say that our research allowed
us to test the validity of the acceptance model in the Italian workplace context and pave the way
for new research that will facilitate the introduction of these new technologies, to ensure a

higher level of well-being for workers.

119



We can also identify some limitations of the current study. Firstly, the study’s design was cross-
sectional, which did not allow us to investigate the relationships between the variables in the
long-term. In addition, the sample, although adequate for the statistical analysis carried out, was
small and limited to the white-collar sector, which did not allow us to generalize the study to a
broader section of the population. Finally, the study investigated the intention to use a
hypothetical app without the possibility of examining the actual use of such a tool.

Future directions include designing another study with a longitudinal research design to identify
causal relationships between variables, proposing a functioning app to workers to take into
account objective data related to the actual use, and extending the research to a more significant
number of participants, from different companies and covering different roles.

Smartphones are very popular in the general population and with workers, and smartphone apps
are relatively easy to program and customize. Several people can use them simultaneously; they
can guarantee the anonymity of participants, and apps can be used at any time. For this reason,
they could be appropriate tools used to increase the activities implemented by the organization,
to promote the well-being and health of the employees. However, to enhance the possibility of
success of such a digital intervention, it is crucial to investigate the variables that could

influence the intention to use such technologies among employees.
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CHAPTER FOUR

Are smartphone-based interventions appropriate for delivering short well-
being promotion interventions? A lesson learned

Abstract

Stress is a substantial risk factor among university students. In order to prevent the onset of
negative psychophysical symptoms, it is crucial to deliver effective well-being promotion
interventions. However, mental health services provided by universities are typically
underutilized. Mobile apps could help overcome the students’ reported barriers (e.g., lack of
time, preferences to self-help, etc.), but results from studies on the use of apps among college
students are still inconclusive. The present pilot study aimed to preliminary investigate the
effectiveness of a mobile app named WellBe!. The fourteen-day mobile-based intervention,
which a group of students previously evaluated, was designed on positive psychology
principles, mindfulness, and other validated theories (e.g., self-compassion). The effectiveness
study involved an intervention group (IG; N=35) and a control group (CG; N=37) that
completed questionnaires at three time points (TO: before the intervention; T1: after two weeks;
T2: after six weeks). After completing the TO questionnaire, participants in the intervention
group received a link to download WellBe! The mobile app showed significant results regarding
general health, overall satisfaction, and mindfulness right after the intervention, although it was
ineffective in promoting psychological capital and decreasing experimental group stress levels.
WellBe! displayed promising results, but more research is needed to improve content
interventions to promote Psychological Capital through even more effective interventions.

Keywords: mobile-based interventions; stress management; college students; effectiveness;

usability; users’ engagement.
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INTRODUCTION

Although most research on stress has been conducted on workers, several studies have shown
that university students are at risk of developing a wide range of mental and physical illnesses.
Indeed, it has been reported that evidence has been provided to support that college students'
stress levels are generally higher than those reported by people of the same age not involved in
academic studies (Saleh et al., 2017). Thus, given that students are a high-risk group for
negative psychophysical symptoms, it is essential to provide them with effective well-being-
promoting interventions to limit stress-related symptoms. In this respect, mobile apps can be
crucial because their features allow practitioners to quickly reach a wide range of especially
young audiences while guaranteeing their anonymity. Furthermore, several studies have shown
that app-based mobile interventions for mental health effectively reduce stress levels and
promote well-being. Although the body of literature regarding college students’ interventions
is rapidly growing, a recent review underlines that the app-based mobile interventions are still
few concerning other digital interventions (e.g., online interventions; Lattie et al., 2019).
Indeed, there is still a paucity of research on mental health apps targeting college students (Kern
et al., 2018) and their effectiveness (Huang et al., 2018; Huberty et al., 2019).

Moreover, recent developments in scientific research indicate the importance of taking into
account users' experience, as it can significantly influence the effectiveness of the intervention
itself (Lattie et al., 2019; Zapata et al., 2015). Some scholars have shown that the involvement
of end-users in the first stage of the app development may result in better final results and
prototypes (Peters et al., 2018). Therefore, the main aim of the present study was to evaluate
the effectiveness of a mobile app designed to decrease university students' stress levels and
promote their personal resources (e.g., mindfulness). A further goal of the current study was to
evaluate users’ perceived usability and engagement considering the relevance of user

experience.
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Students’ stress and stress management interventions

During the last decade, the frequency of mental health issues among university students has
increased dramatically (Porru et al., 2021). Individuals' high-stress levels have been
consistently related to adverse psychological and physical health outcomes (Huberty et al.,
2019). For example, academic stress has been associated with depression and anxiety (Ebert et
al., 2019; Reddy et al., 2018), sleep and addiction problems (Huberty et al., 2019), lower
academic achievement , and high drop rates from college (Amanvermez et al., 2020).
Additionally, some studies suggest that a stressful environment in a university setting may
impair students’ future career growth (Wege et al., 2017), compromising their social
functioning (Harrer et al., 2021) and overall quality of life (Ponzo et al., 2020).

The rise of positive psychology, which focuses on resolving mental illness by emphasizing
human strengths and emotional well-being (Seligman & Csikszentmihalyi, 2000; Seligman et
al., 2005), has drawn scholars' attention towards individual potential. This shift of attention has
also affected the field of university students' well-being promotion. Like organizations,
education institutions strive to shape human capital that reflects specific competencies,
knowledge, and abilities, offering a significant competitive advantage (Luthans et al., 2012).
Implementing effective stress management programs has become a priority for universities
(Huberty et al., 2019) because of their role in preventing students from mental health problems
by reaching them and providing them with appropriate treatments (Amanvermez et al., 2020).
Moreover, university students' stress and mental health is a critical public health issue since
healthy students will be the healthier employees of the future (Portoghese et al., 2019).
Universities' unigue role in sustaining and promoting the mental health of college students has
become visible in their delivery of a wide range of student-focused programs and projects aimed
at enhancing mental health awareness, building self-identification and stress management

capacities, and encouraging help-seeking (Baik et al., 2019). Generally speaking, several
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personal resources can be developed through stress risk prevention interventions, which can
effectively limit the onset of stress-related symptoms. Psychological Capital (PSYCAP) is “an
individual’s positive psychological state of development” that is composed of four dimensions:
self-efficacy, optimism, hope, and resilience (Luthans et al., 2007; p.3). Recently, some
researchers suggested that PSYCAP is linked to stress and well-being in educational settings
(Datu & Valdez, 2016; Siu et al., 2014). These positive relationships have been confirmed
among students (e.g., Selvaraj & Bhat, 2018). Another positive personal resource is
mindfulness (Pepping & Duvenage, 2016), a focused state that enables individuals to
distinguish between environmental characteristics and their reactions to them, hence lowering
stress (Grover et al., 2017). A growing body of literature has shown that mindfulness can help
college students cope with stress (Creswell, 2017; Galante et al., 2016; Rizer et al., 2016). As
previously mentioned, to date, there are several types of services offered to university students
(Amanvermez et al., 2020). For example, universities may provide students with free health
and counselling services (Résédnen et al., 2016; Seppélé et al., 2020). However, these services
are generally underutilized (Ponzo et al., 2020) because of numerous potential reasons,
including insufficient time, fear of social stigma, unfavourable treatment attitudes, tendency to
perform self-management, and perceived absence of needs (Amanvermez et al., 2020; Harrer
et al., 2018). Some obstacles are also frequently experienced by students who recognize that
they need support. For example, some may believe that their situation is common to all students
and their condition is due to study load. Others may seek for support elsewhere, asking families
or friends for help, because of long waiting times of interventions provided by universities
(Réasanen et al., 2016). Students may also be sceptical about the helpfulness of the proposed

treatments (Lattie et al., 2019).
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New digital stress management interventions

In the last decades, there has been an increase in scientific studies on alternative ways to offer
mental health and stress management interventions. We have witnessed a transition from
traditional (face-to-face) interventions to technology-mediated interventions (Ryan et al.,
2017). For example, digital intervention digital interventions have been implemented to
strengthen psychological capital (e.g., Da et al., 2020) and mindfulness (e.g., Howells et al.,
2016). The transition mentioned above has led to the definition of a novel domain, the so-called
mhealth. The World Health Organization defines Mhealth as “medical and public health
practice supported by mobile devices, such as mobile phones, patient monitoring devices,
personal digital assistants (PDAs), and other wireless devices” (World Health Organization,
2011; p. 6). Smartphones may be well-suited to delivering mental health interventions due to
their characteristics. Indeed, smartphones can facilitate continuous, non-intrusive participant
monitoring, while quickly reaching more individuals, ensuring anonymity, and tailoring
treatments based on individual features and requirements (de Korte et al., 2018; Ryan et al.,
2017). In the last decades, the number of smartphone apps targeting mental health has increased.
However, there is still a lack of studies on mental health apps useful for college students (Kern
et al., 2018) assessing their effectiveness (Huberty et al., 2019 ). Indeed, a recent review has
pointed out that empirical studies on mobile-based interventions addressed to college students
represent a minority compared to research on other types of digital interventions (e.g., web-
based) targeted at this population (Lattie et al., 2019). In addition, scholars have recently begun
to acknowledge the importance of the user's experience to appropriately assess the effectiveness
of technology-based interventions (Lattie et al., 2019). Studying usability is crucial to avoid
users perceiving mobile apps as too challenging to use. Indeed, users’ usability, which has been
defined as the extent to which a user can easily use a given technology to achieve a given goal,

is one of the factors that might influence app effectiveness (International Organization For

135



Standardization, 1998; Zapata et al., 2015). Another crucial element to consider is the concept
of users' engagement. Users’ engagement has been described as the quality of users' encounters
with technology (O’Brien & Toms, 2008). Like usability, users’ engagement could also be seen
as a precondition for the effectiveness of mobile-based interventions (Yardley et al., 2016).
Indeed, several studies have reported that the most engaged users were more likely to refer
health improvements following mobile-app interventions than their less engaged counterparts
(Bidargaddi et al., 2018). Users' engagement can be measured using various indicators,
including focused attention, aesthetics, perceived usability, endurability, novelty, and
involvement (O’Brien et al., 2018). Moreover, it is essential to involve end-users from the early
stages of app development to gain better insights into what is needed in terms of an app’s

functionalities and content (Narvéez et al., 2017; Peters et al., 2018).

Study objectives

Previous research has shown a need to find alternative solutions to deliver mobile-based

interventions on well-being promotion and stress management for university students. To this

aim, it is of the utmost importance to exploit the versatility of smartphones because digital

interventions can be used to promote individuals® well-being and personal resources. In this

view, mobile-based apps seem optimal to overcome common barriers, such as lack of time and

preferences for self-help. Therefore, the present research aims to evaluate the effectiveness of

a smartphone-based intervention in promoting university students' well-being and investigate

users’ experiences in terms of usability and engagement.

The three research questions that guided this study were:

1. Is smartphone-based intervention effective?

2. Are there any differences in well-being, stress, and resources levels between intervention
and control group participants?

3. Is the app evaluated as usable and engaging?
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The hypotheses generated by the research questions mentioned above are:

Hypothesis 1: Participants in the smartphone-based group intervention will show better
improvements in their levels of general health (H1a) and life satisfaction (H1b), and more
significant decreases in their stress levels (H1c) than those in the control group.

Hypothesis 2: Participants in the smartphone-based group intervention will show better
improvements in their levels of mindfulness (H2a) and Psychological Capital dimensions,
namely hope (H2b), self-efficacy (H2c), optimism (H2d), and resilience (H2e) than those in the
control group.

Hypothesis 3: The app will be positively evaluated on usability, and users will show good user
engagement.

Regarding Hypotheses 1 and 2, we also took into account students’ degree level as an indirect

indicator of study loads that could influence the intervention's effectiveness.

MATERIALS AND METHODS

Procedure

Data collection took place between October and December 2021. The research involved a
convenience sample of university students from different degree courses. Participants were at
different years of study and from various Italian universities, mainly located in Northern Italy.
Respondents were recruited via several social platforms (e.g., Facebook, Instagram, internal
recruitment platform). Respondents had to own an Android smartphone to participate in the
study because the app was designed to work only on Android devices. Following the expression
of interest in research participation, a researcher from the research team sent an email
summarising the various phases of the study to each participant. The email specified that
participation in the study was voluntary, and that the data collected were anonymous and

analysed in an aggregated manner to ensure the confidentiality of responses. Given the
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longitudinal nature of the study, we asked participants at TO to create a personal code that they
inserted on each survey they completed and used to access the app. Given the need to guarantee
anonymity, this identification code did not involve identifying information of individual
subjects (i.e., we asked to use the initials of their maternal grandmother’s first name) to ensure
that individual responses could not be linked with participants’ identities. The data collection
was carried out in accordance with the Declaration of Helsinki's ethical norms. The Ethical
Committee of the Department of Psychology of-University of Milan-Bicocca approved this
study (N. RM-2021-434). The researchers' contact information was shared with participants to

obtain clarifications if they had any questions or concerns.

Study Design

Given the nature of the research-intervention project, we adopted a longitudinal between-
subjects research design for this study. Before the intervention (TO0), participants filled out the
first questionnaire containing questions regarding their initial states of well-being, stress, and
resources. Two additional questionnaires were administered, one at the end of the intervention
(T1) and one four weeks after the intervention (follow-up). Participants were assigned to two
groups: an intervention group that participated in the app-based intervention and a control group

that only completed questionnaires at the three points of the research.

Access to the app

A research group member sent an e-mail to the students belonging to the intervention group
after they completed the TO questionnaire before the intervention. The e-mail provided
participants with information about the study and a link to the Google Drive platform, which
allowed them to download the WellBe! app. This application was developed internally at the
Bicocca Center for Applied Psychology (BICAPP). BICAPP is a high-level research centre

founded within the Department of Psychology of the University of Milan-Bicocca, specifically
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created to assist researchers in programming mobile/or wearable devices and their applications
(see https://www.bicapp.it/en/).

Research participants could access the app only if they had their unique access code that
coincided with the identification code that they inserted during the TO questionnaire filling.
This code (retrieved from the Qualtrics database) was included in the list of codes authorised
to use the app.

After entering this code, the user was asked to choose a fantasy nickname and an avatar among
a series of provided animal images. Then, the first exercise was made available. At the end of
the exercise, the app asked for feedback on the usefulness of the proposed activity. On the days
following the first one, participants received a morning notification reminding them to perform
their daily exercise. Participants could only access the exercises they had already done and gave
feedback. Participants could miss a day of exercise. However, the exercise missed could not be
accessed afterward. This prevented participants from doing more than one exercise on the same
day. After completing the activity, participants were awarded a medal displayed in another

menu section of the app, called "my medals”. This made it possible to check one's progress.
The intervention

A group of researchers from the Department of Psychology, who are experts in well-being
promotion and stress management interventions, designed the app and the content of the
interventions. This app was based on a preliminary prototype evaluation carried out before the

development stage.
Prototype evaluation

Before developing WellBe! a convenience sample of 23 university students (12 males and 11
females), aged from 23 to 27 years (M = 24.17; SD = 1.07), was involved in the app's

preliminary evaluation prototype. The sample size was established using the "rule of thumbs"
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(Morgan, 1997) and following previous studies (e.g., e Korte et al., 2018). The focus groups
involved a moderator, supported by two assistant moderators. The evaluation involved four
semi-structured focus groups (FG; FG1: n=6; FG2: n=6; FG3: n=6; FG4: n=5) that were
conducted remotely using a WebEx platform. The results were analysed through thematic
analysis by two independent researchers. At the beginning of each FG, the moderator provided
all the essential information of the focus group (e.g., confidentiality of data treatment and
anonymization, FG duration, general theme). Then, adopting the funnelling technique, the
moderator guided the FG, starting from general themes (e.g., perceived sources of stress,
generally adopted stress management strategies), and then moving on to more specific themes
(e.g., prototype evaluation). A more specific description of the sample, methodology and results
has been described in an unpublished master thesis (Salvi, 2021).

Overall, initial results indicated that participants perceived WellBe! as a tool that guided them
to learn which stress management strategies were most valuable for themselves. In general,
after viewing the WellBe! prototype, all participants agreed that it was an intuitive and easy-to-
use application. The only criticism in this area was the presence of two sections: one for viewing
one's progress during the course and another for accessing the next exercise. Indeed,
participants considered that having had both functions in the same section would have been
more straightforward and less dispersive. Participants were asked to select three features that
they considered useful in an app-based intervention for promoting well-being and stress
management. Among the functionalities that were considered most important were rewards and
additional materials (e.g., self-compassion podcasts). All of these functionalities existed in the
Wellbe! used versions. In fact, participants stated that the graphics used, which were very
simple and intuitive, together with the background colours, facilitated their immersion in
different app's functionalities, increasing their chances of using the application constantly and

pleasantly during the days.
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WellBe! application

WellBe! is a smartphone-based intervention designed specifically for university students, based
on mindfulness and positive psychology principles. The exercises have different focuses, all
related to stress management. In general, the initial part of the exercise is devoted to explaining
the activity and its scientific basis; then the actual instructions for carrying out the activity are
given; finally, the usefulness of the exercises in promoting well-being is pointed out.

Table 1. Brief exercises description

EXERCISE BRIEF DESCRIPTION

This exercise helps participants set achievable and
GOOD RESOLUTION — DAY 1 o N _
realistic goals to facilitate goal attainment.

FIND THE STRESS SOURCE- DAY 2 The exercise supports participants recognize the
FIND THE STRESS SOURCE- DAY 3 root causes of their stress

TREAT YOURSELF AS A FRIEND-DAY 4
Self-Compassion exercise
TREAT YOURSELF AS A FRIEND-DAY 5

The exercise aims to promote well-being via
DANCE - DAY 6 ]
music and dance.

THE FOUR “A”: ALTER —-DAY 7

This exercise promotes the development of
THE FOUR “A”: AVOID -DAY 8

participants’ coping strategies in dealing with
THE FOUR “A”: ADAPT -DAY 9 stressful events and situations.

THE FOUR “A”: ACCEPT -DAY 10

The exercise aims to promote well-being by doing
KEEP RUNNING - DAY 11 . L
physical activities.

THE VISITATOR: ENVIRONMENT -DAY 12 . L . .
Mindfulness-based exercise aimed at improving

THE VISITATOR: BODY-DAY 13 participants' awareness of the present moment and

THE VISITATOR: BREATH —DAY 14 well-being

To summarize, the exercises are about: creating attainable goals (“‘good intentions”), learning
to treat oneself with indulgence and self-compassion (“treated like a good friend”), identifying
the root causes of one’s stress (“find the source”), learning to consciously observe one’s body,

breath and environment (“the visitor”), dancing (“dance”), acknowledging the importance of
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doing physical activities (“keep running”) and acquiring some specific stress-management

strategies (“the four a’s”). All the exercises are summarized in Table 1.

Measures

All the measures used in this study have been previously validated in the international scientific
literature. Perceived Stress was measured using the Perceived Stress Scale (PSS-10; Cohen et
al., 1983); Italian validation by Mondo et al., 2019). For each item, people were asked to
indicate how often they had experienced a series of states over the previous month on a 5-point
Likert scale (from 0= “never” to 4= “very often”. A sample item is: “In the last month, how
often have you (been/felt) unable to control the important things in your life”).

To measure psychological capital, we used the original scale developed by Luthans et al.,
(2007), namely the twenty-four-item Psychological Capital Questionnaire-24 (PCQ-24; Italian
validation Alessandri et al., (2015). This instrument comprises four six-item dimensions (i.e.,
hope, self-efficacy, optimism, and resilience) measuring the participants’ level of agreement
with statements concerning ways of coping with stressful work-related situations on a 6-point
Likert scale (from 1= “completely disagree” to 6= “completely agree”). We used a different
wording of scale items to make PCQ-24 suitable for students (i.e., changing “work” with
“study”). A sample item for the hope dimension is “At the moment, | am energetically pursuing
my goals”. “I am optimistic about what will happen to me in the future as it pertains to study”
is a sample item for the optimism dimension. A sample item for the resilience scale is “I usually
manage difficulties one way or another at study”. “I feel confident helping to set targets/goals
in my study” is a sample item for the self-efficacy dimension.

Mindfulness was measured using the 15-item Mindfulness Attention and Awareness scale
(MAAS; Brown & Ryan, 2009; Italian validation by Setti et al., 2014). Participants were invited

to indicate how frequently they had experienced a series of experiences on a 6-point Likert scale
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(from 1= “almost always” to 6= “almost never”). A sample item is “I find it difficult to stay
focused on what’s happening in the present”. Higher scores indicate higher mindfulness levels.
Life Satisfaction was measured with the five-item Satisfaction with Life Scale (SWLS; Diener
et al., 1985; Italian validation by di Fabio & Palazzeschi, 2012). This instrument has been
designed to measure global cognitive judgments of one’s life satisfaction. Participants were
asked to indicate how much they agreed or disagreed with each statement using a 7-point Likert
scale (from 1= “totally disagree” to 7 = “totally agree”. A sample item is “The conditions of
my life are excellent”.

Psychosomatic Malaise was measured with the General Health Questionnaire-12 (GHQ-12;
Goldberg & Williams, 1988; Italian validation by Fraccaroli & Schadee, 1993). This
questionnaire consists of three subdimensions: social dysfunction is measured using six items
related to difficulties in social functioning (six items, e.g., “Have you recently felt you couldn’t
overcome your difficulties?”); general dysphoria assesses the presence of psycho-somatic
symptoms (four items, e.g., “Have you recently been confidence in yourself?”), and finally,
loss of confidence measures self-esteem levels (two items, e.g., “Have you recently been losing
confidence in yourself?”’). Responses are based on a four-point Likert scale that measures if
and how the individual’s mental state is different from his or her usual state (from 0 = better
than usual/more so than usual to 3 = much less than usual for positively worded items and for
negatively 0 = not at all to 3 = much more than usual for negative worded items). However, we
employed a modified scoring approach called Goodchild and Duncan-method Jones’s (CGHQ),
which has revealed improved construct validity and sensitivity (Whaley et al., 2005). Using this
technique, negatively worded items (e.g., “feeling miserable and depressed,” are scored as O,
1,1, 1, while positively worded items (e.g., “being able to focus on whatever you 're doing, ”)
receive a score of 0, 0, 1, 1. After calculating item scores, we calculated the total item score,

dividing the results by twelve. Higher scores indicate lower general health levels.
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Finally, the 10-item System Usability Scale (SUS; Brooke, 2013) was used to measure users’
usability, while the 12-item User Engagement Scale (UES)-Short form (O’Brien et al., 2018)
was used to assess users’ engagement. Responses of these two well-established scales are based
on a four-point Likert scale (from 1=strongly disagree to 5=strongly agree). The SUS score
contribution of each item varies from 0 to 4. The score contribution for items 1, 3, 5, 7, and 9
(the positively worded items) equals the scale position minus 1. The contribution for items 2,
4, 6, 8, and 10 (the negatively worded items) is 5 minus the scale position. The total value of
SUS is calculated by multiplying the sum of the scores by 2.5. Examples of SUS and UES-short
form items are, respectively, “I would imagine that most people would learn to use WellBe!

very quickly” and “I found WellBe! confusing to use”.

Data Analysis

Firstly, we performed descriptive statistics, Pearson correlations, and Cronbach’s alpha
coefficients using SPSS 27 (IBM, Armonk, NY, USA). Moreover, to detect potential
differences between students who dropped out of the study and those who completed all the
three assessments, or between the intervention and the control groups, the Chi-Square Test was
calculated for categorical variables (e.g., university) and a t-test for continuous variables (e.g.,
age) with the same software. To examine the effects of the intervention, Repeated-measures
ANOVAs were conducted. We tested mean differences regarding the levels of perceived stress,
mindfulness, general health, satisfaction with life, and psychological capital at three-time points
(TO, T1, T2). We also tested the presence of the following interaction effects: groupxtime and
groupxtimexdegree. When ANOVA indicated the presence of significant interaction effects,
paired t-tests comparing conditions (control and interventions group) and between-subject
factors were performed (see Cantiani et al., 2017). Moreover, we calculated the mobile app’s

perceived usability and users’ engagement using the data collected at T1.
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RESULTS

Participants

A total of 154 students volunteered to participate in the study and answered baseline
questionnaires via the Qualtrics online system (CG n=64; IG n=90). The final sample consisted
of 72 students (total response rate=60,40%; CG response rate=83,60; IG response rate=
81,11%). We run Chi-square and t-test analyses to exclude differences between students who
completed all the three surveys and those who dropped out after the baseline, both among CG
and IG. Results indicated that there were no differences in the control group based on gender
(x* (1, N=57) =0.311,p=0.577), university of provenience (x> (1, N=57)
=0.337,p=0.561), degree level (> (1, N=57) =1,274,p=0.259), field of study x>
(1, N=57) =0,100 p =0.752) and age (t(55)= 1.58, p =0.120). Similarly, results indicated
that there were no differences in the intervention group based on gender (¥*> (1, N =87)
=0.296, p = 0.586), university of provenience (x> (1, N=87) =0.111, p=0.739), level of
degree (x* (1, N = 87) = 0.053, p = 0.818), field of study y? (1, N = 87) = 0,081 p = 0.776) and
age (t(85)=-0.107, p = 0.915). The participant flow is reported in Figure 1. Chi-square and t-
test analysis showed there were no statistically significantly differences between CG and IG
groups regarding gender (x* (1, N =72) =0.016, p = 0.900; female: CG=78.4%; 1G=77.1%);
university of provenience (¥ (1, N = 72) = 0.016, p = 0.899; Bicocca: CG=73%); I1G = 74.3%;
other University: CG=27%; 1G=25.7%), field of study (x> (1, N =72) =0.183, p = 0.669;
Humanistic degree courses: CG=86.5%; 1G=82.9%); scientific degree courses: CG=13.5%);
1G=17.1%). Conversely, statistically significantly differences were found for level of degree
(x% (1, N =72) = 10.892, p = 0.001; bachelor’s degree: CG=75.7%; 1G=37.1%; master’s degree:
CG=24.3%; 1G=62.9%);) and age (t(47.72)=-3.58 p = 0.001; CG mean age=21.32; SD=1,20; IG
mean age=23,03; SD=2,56). Concerning age, participants in the intervention group had an

average age of 23,03. Since the course of study might influence participants’ perceptions of
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stress and resources levels linked to the study load (Geng et al., 2016; Pitt et al., 2018), we
decided to include this variable as a between-factor. We did not add age as a covariate because,
in our sample, the difference concerning age seemed to correlate with the differences
attributable to degree level. Descriptive statistics of socio-demographic variables are shown in

Table 2.

Fiqure 1. Participants Flow

ENROLLMENT
| INTERVENTION
CONTROL GROUP GROUF

Enrolled for the
Baseline mi:;? gfguf:r‘_;"_; " intervention group
v (n=90)
WellBe! Intervention (2 weeks)
, Completed T1 Completed T1
Tj{ﬁi;ie‘l’ﬁgfs assessment (n=51 assessment (n=73
! el 79.9%) [81%))
( Completed T2 Completed T2
szf\::'agel’::“ assessment (n=45 Excluded=7 assessment (n=53; ——> [  Excluded=6
! ine) 73.4%)) 59%])
Excluded participants
n=4 1 N Ce 7% of

Included in the =37 n=35
analysis

Note. Participants exclusion at T2 was due to the mismatch between identification codes.
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Table 2. Socio-Demographic variables descriptive

Socio-Demographic Control Intervention Overall
Variable Group Group Sample
Male 21.6% 22.9% 22.2%
Gender
Female 78.4% 77.1% 77.8%
o Bicocca 73.0% 74.3% 73.6%
University
Other 27.0% 25.7% 26.4%
. Humanistic 73.0% 82.9% 84.7
Field of Study
Scientific 27.0% 17.1% 153
Bachelor 75.7% 37.1% 56.9%
Level of Degree Master’s degree 24.3% 62.9% 43.1%
21.32 23.03 22.15
Age
(SD=1.20) (SD=2.56) (SD=2.15)

Note. SD=Standard Deviations.

Regarding the reliability of the study’s scales, we considered as acceptable a Cronbach alpha
value equal or above 0.70 except for resilience in control group at TO. All the used scales
showed values above this recommended cut-off. Descriptive statistics and Cronbach alpha’s
of the study’s variables of interest are reported in Table 3. Notably, the correlation coefficients
ranged from moderate (|0.30| r |0.49]) to low (r |0.29]), suggesting respectively medium and low
correlations (Akoglu, 2018) among all the variables. Moreover, all significant relationships

between the outcomes and resources were in the expected direction.
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Table 3. Means and Standard Deviations of health and psychological outcomes and personal resources

Cronbach’s Control Group Intervention Group ~ Overall Sample

Measure alpha (n=37) (n=35) (N=72)
CG IG Mean (SD) Mean (SD) Mean (SD)
Perceived Stress TO 0.79 0.77 22.68 (6.84) 20.54 (6.48) 21.64 (6.71)
Perceived Stress T1 0.80 0.78 20.76 (6.28) 19.91 (7.16) 20.35 (6.69)
Perceived Stress T2 0.72 0.77 20.19 (6.84) 20.14 (8.07) 20.17 (7.41)
Life Satisfaction TO 0.88 0.81 4.90 (1.26) 4.61 (1.15) 4.76 (1.21)
Life Satisfaction T1 0.87 0.78 4.82 (1.15) 4.93 (1.04) 4.87 (1.09)
Life Satisfaction T2 0.83 0.85 5.09 (1.20) 4.82 (1.24) 4.96 (1.22)
General Health TO 0.83 0.82 0.46 (0.23) 0.45 (0.23) 0.46 (0.23)
General Health T1 0.86 0.86 0.48 (0.23) 0.38 (0.21) 0.43 (0.23)
General Health T2 0.83 0.88 0.45 (0.20) 0.48 (0.23) 0.46 (0.21)
Mindfulness TO 0.86 0.87 3.82(0.76) 3.85(0.84) 3.83(0.80)
Mindfulness T1 0.89 0.91 3.77 (0.81) 3.94 (0.82) 3.85(0.81)
Mindfulness T2 0.88 0.92 3.88(0.79) 3.97 (0.88) 3.93(0.83)
Hope TO 0.70 0.80 4.25(0.67) 4.29 (0.80) 4.27 (0.73)
Hope T1 0.84 0.86 4.22 (0.68) 4.26 (0.81) 4.24 (0.74)
Hope T2 0.84 0.88 4.44 (0.64) 4.16 (0.89) 4.30 (0.78)
Self-Efficacy TO 0.90 0.87 3.66 (1.01) 3.64 (1.00) 3.65 (1.00)
Self-Efficacy T1 0.90 0.91 3.64 (0.98) 3.54 (1.03) 3.59 (1.00)
Self-Efficacy T2 0.89 0.90 3.80 (1.07) 3.52(1.02) 3.67 (1.05)
Optimism TO 0.90 0.84 3.85(0.77) 3.98 (0.91) 3.91 (0.83)
Optimism T1 0.73 0.86 3.77 (0.68) 3.79 (0.86) 3.78 (0.77)
Optimism T2 0.70 0.89 3.81 (0.75) 3.80 (0.87) 3.81(0.81)
Resilience TO 0.61 0.88 4.27 (0.61) 4.11 (0.95) 4.19 (0.79)
Resilience T1 0.81 0.82 4.05 (0.72) 3.97 (0.87) 4.01 (0.79)
Resilience T2 0.71 0.88 4.23 (0.69) 3.90 (0.92) 4.07 (0.82)

Note. SD= standard deviations.
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Regarding the first outcome hypothesis (H1a), we found a statistically significant interaction
between time, group, and degree level (F(2,136)=1.228, p=0.030, n2=0.050). The interaction is
shown in Figure 2. The independent t-test showed that students’ general health levels decreased
immediately after the intervention, only for students from bachelor’s degree courses within the
intervention group, t(12)= 2.855, p=0.014). In addition, the deterioration in health levels
occurred in intervention group master's students between TO and T2 does not appear to be

significant (t(12)=-1,881, p=0.84).
Figure 2. Time x Group x Degree Level Interaction

Degree Level=Master degree
Degree Level=Bachelor degree

1,00 Group

-GG
€]

B0

60

40

General Health

.20

00

TO T1 T2 TO T1 T2

Time Time

Note. CG=Control Group; IG=Intervention Group

However, there was no statistically significant main effect of time on overall general health
scores (F(2,136)=1.077, p=0.344, n2=0.016). Similarly, both the interaction effect between
time and group (F(2,136)=2.308, p=0.103, n2=0.033) and the interaction effect between time

and level of degree (F(2,136)=2.1228, p=0.296, n2=0.018) were statistically insignificant.
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Moreover, the main effects of group (F(1,68)=0.257, p=0.614, n2=0.004), level of degree
(F(1,68)=0.004, p=0.952, n2=0.002) and group X level of degree (F(2,68)=0.110, p=0.741,

n2=0.002) on overall general health scores were statistically insignificant.

H1b. Life satisfaction

Concerning the second hypothesis (H1b), results indicated a statistically significant interaction
effect between time and group (F(2,136)=4.030, p=0.026, n12=0.056). The interaction effect is
depicted in Figure 3. Even if barely significant, results from the independent t-test comparing
the control and the intervention group showed that satisfaction increased in the intervention

group immediately after the intervention (t(34)=1.193, p=0.062).

Figure 3. Time x Group Interaction
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However, we found a statistically insignificant main effect of time on overall life satisfaction
scores (F(2,136)=1.636, p=0.201, 12=0.023), a statistically insignificant interaction effect
among time, group, and level of degree (F(2,136)=0.206 p=0.795, n2=0.003), and a statistically
insignificant effect between time and level of degree (F(2,136)=1.525, p=0.223, n2=0.022).

Additionally, the main effects of group (F(1,68)=1.014, p=0.317, n2=0.015), level of degree
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(F(1,68)=1.457, p=0.232, n2=0.021) and group X level of degree interaction (F(1,68)=0.002,

p=0.967, n2=0.000) on overall life satisfaction scores were statistically insignificant.
H1lc. Stress

With respect to the third hypothesis (H1c), there was no statistically significant main effect of
time on overall stress scores (F(2,136)=0.1872, p=0.158, 112=0.027). Similarly, neither the
interaction between time and group (F(2,136)=0.129, p=0.879, n2=0.002), nor the interaction
between time and level of degree (F(2,136)=2.196 p=0.115, n2=0.031) nor the interaction
between time, group, and level of degree (F(2,136)=0.674, p=0.512, 12=0.010) were
statistically significant. Additionally, the main effects of group (F(1,68)=0.165, p=0.685,
n2=0.002), level of degree (F(2,68)=0.184, p=0.669, n2=0.003) and group X level of degree

(F(1,68)=0.518, p=0.474, n2=0.008) on overall stress scores were statistically insignificant.

H2. Personal resources
H2a. Mindfulness

Concerning H2a, results indicated a statistically significant interaction effect between time and
degree level (F(1.71,116.24)=3.328, p=0.047, n2=0.047). This interaction effect is depicted in
Figure 4. Results from the independent t-test showed that mindfulness levels increased for the
participants in the intervention group, specifically for thus enrolled in bachelor courses,
immediately after the intervention (t(12)=2.448, p=0.031), while for thus enrolled in master’s

courses, between the T1 and the T2 (t(21)=2.755, p=0.012).
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Figure 4. Time x Degree Level Interaction
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However, the main effect of time on overall mindfulness scores (F(2,136)=0.826, p=0.424,
n2=0.012) was statistically insignificant. Similarly, the interaction effect between time and
group (F(2,136)=1.810, p=0.173, n2=0.026), and the interaction effect between time, group,
and level of degree (F(2,136)=1.140, p=0.317, n2=0.016) were statistically insignificant.
Moreover, there was no statistically significant main effects of group (F(1,68)=0.017, p=0.898,
n2=0.000), level of degree (F(1,68)=0.428, p=0.515, n2=0.006) and group X level of degree

(F(1,68)=0.587, p=0.446, n12=0.009) on overall mindfulness scores.
H2b. Hope

Regarding H2b, the main effect of time on scores overall hope (F(1.83,132,96)=0.342, p=0.706,
n2=0.005) was statistically insignificant. Similarly, the interaction effect between time and
group (F(1.83,132,96)=1.832, p=0.165 1n2=0.026), the interaction effect between time and level
of degree (F(1.83,132,96)=1.036, p=0.356, n2=0.015) and the interaction effect between time,
group, and level of degree (F(1.83,132,96)=0.815, p=0.442, 12=0.012) were statistically
insignificant. Finally, there were no statistically significant main effects of group
(F(1,68)=0.485, p=0.489, n2=0.007), level of degree (F(1,68)=0.949, p=0.333, 2=0.014) and

group x level of degree (F(1,68)=0.496, p=0.484, n2=0.007) on overall hope scores.
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H2c. Self-Efficacy

With respect to H2c, there was no statistically significant main effect of time on overall self-
efficacy scores (F(1.83,124.34)=0.094, p=0.895, n2=0.001). Moreover, the interaction between
time and group (F(1.83,124.34)=0.279, p=0.737, n2=0.004), the interaction between time and
level of degree (F(1.83,124.34)=1.273, p=0.283, 2=0.018) and the interaction between time,
group, and level of degree (F(1.83,124.34)=1.305, p=0.274, 1n2=0.019) were statistically
insignificant. Moreover, the main effects of group (F(1,68)=1.153, p=0.287, 12=0.017), level
of degree (F(1,68)=2.161, p=0.146, n2=0.031) and group X level of degree (F(1,68)=0.192,

p=0.662, 12=0.003) on overall self-efficacy scores were statistically insignificant.
H2d. Optimism

Concerning H2d, there was no statistically significant main effect of time on overall optimism
scores (F(2,136)=0.698, p=0.499, 12=0.010). Moreover, the interaction between time and
group (F(2,136)=0.332, p=0.718, n2=0.005), the interaction between time and level of degree
(F(2,136)=0.357, p=0.701, n2=0.005) the interaction between time, group, and level of degree
(F(2,136)=1.670, p=0.192, 12=0.024) were statistically insignificant. Moreover, the main
effects of group (F(1,68)=0.002, p=0.960, 2=0.000), level of degree (F(1,68)=0.377, p=0.541,
n2=0.006) and group X level of degree (F(1,68)=0.145, p=0.705, 12=0.002) on overall

optimism scores were statistically insignificant.
H2e. Resilience

Regarding H2e, there was no statistically significant main effect of time on overall resilience
scores (F(2,136)=2.010, p=0.138, n2=0.029). Moreover, the interaction between time and
group (F(2,136)=0.704, p=0.496, n2=0.010), the interaction between time and level of degree
(F(2,136)=2.018, p=0.137, n2=0.029) and the interaction between time, group, and level of
degree (F(2,136) 0.543, p=0.582, n2=0.008) were statistically insignificant. Additionally, the

main effects of group (F(1,68)=1.878 p=0.175, n2=0.027), level of degree (F(1,68)=0.758,
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p=0.387, n2=0.011) and group and level of degree (F(1,68)=0.002, p=0.963, n2=0.000) on

overall resilience scores were statistically insignificant.

H3. Users’ engagement and usability

Participants generally reported overall positive engagement scores (3.53; SD=0.46) and high
levels of perceived usability (83.93; SD=9.18). After every exercise, students were asked to
leave feedback. Exercise number 7, “The 4 A: Avoid”, received the best evaluation (4.37 on 5),
whereas exercise number 6, “Dance”, received the worst evaluation (3.67 on 5). The global
assessment, calculating average of the evaluations for all the exercises, was 3.93 on 5.
Moreover, at the end of the post-intervention questionnaire, students were asked to report some
comments regarding encountered functioning problematics, appreciations of exercise content,

and possible improvement suggestions.
Functioning problematics encountered

Some participants reported that they did not receive the notifications and then struggled to
remember doing their daily exercises. Linked to this, some students referred that they did not

appreciate viewing a summary of forgotten activities.
Appreciations of exercise content

Students appreciated the exercises for their simplicity and the "friendly tone™ in which they
were written. They also appreciated that the exercises were preceded by an introduction that
explained why doing a specific exercise. The most appreciated exercises were meditation and

self-compassion.
Improvement suggestions

Some participants suggested increasing the duration and length of the intervention by adding

more exercises. Concerning meditation, students suggested adding parts of guided meditation
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or breathing exercises. After reading each exercise, participants were awarded a medal.
Students suggested waiting a few minutes before rewarding the user to give him/her the time
needed to do the activity. Even if the self-compassion podcast was evaluated as useful, some

participants reported improving or replacing it with entertaining videos.

DISCUSSION

Smartphone-based interventions could help universities to deliver m provide students with more
effective interventions for well-being promotion. However, studies on the effectiveness of
smartphone-based interventions among university students are still limited and controversial
(Lattie et al., 2019). Therefore, the current study aimed to test the efficacy of a brief well-being
promotion smartphone-based intervention aimed at increasing participants' personal resources
and mindfulness skills to decrease university students' stress levels and improve their overall
health and life satisfaction. Moreover, due to their critical role in intervention effectiveness,
participants’ perceptions of app usability and engagement were investigated.

Regarding H1, we only partially confirmed the positive effects of Wellbe! on health and
psychological outcomes. Indeed, we found that general health scores increased immediately
after the intervention (T1), especially for students enrolled in bachelor’s degrees courses within
the intervention group. Additionally, we found a significant effect of time x group, indicating
that participants in the intervention group had a slight increase in life satisfaction scores
immediately after the intervention (T1). However, we could not find any statistically significant
interaction effects on overall stress scores, which is in contrast with previous research (e.g.,
Huberty et al., 2019).

Concerning H2, we confirmed the enhancing short-term effect of the mobile-app WellBe! on
mindfulness levels of participants within the intervention group. Indeed, students from

bachelor’s degree courses increased their mindfulness level right after the intervention (T1),
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and students enrolled in master’s degree courses increased their level after one month of the
intervention (T2). These results are in line with previous studies. For instance, the study by
Moffitt-Carney & Duncan (2021) found that mobile-based interventions significantly impacted
participants' mindfulness. However, Huberty et al. (2019) underlined the need to investigate the
sustained effects of mindfulness-based brief interventions over time. Conversely, no
statistically significant changes in Psychological Capital scores were reported by participants
within the intervention group. Our results are in contrast with the previous study: for example,
the study by Da et al. (2020) on a five-day psychological capital digital intervention tested in a
sample of workers showed good effectiveness results. However, the study had some limitations,
such as gender imbalances and convenience sampling.

We could confirm H3: participants showed an excellent user engagement with the intervention
and good perceived usability (Bangor et al., 2008). The application was developed after a
preliminary prototype evaluation using a convenience sample of university students. From the
outset, the WellBe! prototype was perceived as straightforward and easy to use. Participants
imagined using the app to identify the best strategies to manage their stress. Regarding post-
intervention usability, the overall rating was higher than the global average of 70 for technical
tools (Bangor et al., 2008) and comparable to the 77 recorded for typical mobile apps (Counson
et al., 2021; Kortum & Sorber, 2015).

We could indicate several reasons why our intervention might have not significantly reduced
students’ stress and improved personal resources. Previous research reported that one of the
main barriers that might have limited students’ access to mental health university services might
have been the lack of time. For this reason, we decided to design a 14-day brief intervention.
However, previous research reported a longer intervention duration (e.g., 30 days; Champion
et al., 2018; Yang et al., 2018). Moreover, some participants within the intervention group

reported that they would have preferred the intervention to last longer.
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A further barrier reported in the literature is the fear of social stigma or preference for self-help
(Harrer et al., 2018). In order to overcome this barrier, we decided to design an unguided, self-
help intervention. Although most apps included in Lau et al.'s (2020) work were self-guided,
the importance of human support, physical or “virtually available”, is still debated (Mussener,
2021). Unfortunately, our app was not effective in reducing students' stress, unlike previous
studies that indicated the effectiveness of mobile app interventions (Huberty et al., 2019).
However, most of these previous studies were conducted during non-pandemic times. To date,
we do not still know the effect of the pandemic on students’ mental health and personal
resources. For example, a previous study on students’ anxiety showed that negative symptoms
decreased during the academic year because students acquired experience and the capacity to
adhere to academic routines (Elias et al., 2011). In our case, the participants had spent the last
year at home, in quarantine. This might have prevented students from acquiring their capability
to face everyday university adversities, probably changing their modalities to appraise stressful
situations. This might have also limited their capability to mobilize resources needed to reduce
stress, even influencing their appraisals of and reactions to stressful situations. Moreover, it
should be noted that often mobile app intervention results took into account only stressed
students (e.g., people that scored > 8 in the PSS-4 scale; Harrer et al., 2018). Conversely, our
experimental sample size showed a subthreshold stress level (previous studies adopting PSS-
10 using a cut-off score > 22; Heber et al., 2016). Despite the rising body of information, there
is little evidence that apps may enhance health outcomes (Dugas et al., 2020). Finally, as
reported in the results section, the control and intervention groups significantly differed for
degree level and age. Specifically, the control group was mainly composed of bachelor students,
while the intervention group was predominantly made by master students. Prior studies have
suggested that master’s students could experience higher stress levels than their bachelor

colleagues (Geng et al., 2016). This information could be useful for tailoring and differentiating
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interventions, especially when the group composition is mixed. Thus, it is crucial to ensure to
randomize study participants so as not to run into possible differences that may undermine the

effectiveness of an intervention.

CONCLUSION

Academic stress has been associated with depression and anxiety (Ebert et al., 2019; Reddy et
al., 2018), sleep and addiction difficulties (Huberty et al., 2019), lower academic success, high
drop rates from college (Amanvermez et al., 2020), and reduced quality of life (Ponzo et al.,
2020). Furthermore, stress and mental health among university students is a significant public
health concern since healthy students will be the healthier employees of the future (Portoghese
et al., 2019). For example, most universities provide students free health and counselling
services, but these services are frequently underused. There are various reasons for this,
including the lack of time, fear of social stigma, negative treatment attitudes, preference for
self-management, and perceived lack of needs (Amanvermez et al., 2020; Harrer et al., 2018).
Mobile apps could help researchers and professionals to overcome these barriers. However,
research on the effectiveness of interventions directed to college students is still inconclusive.
Moreover, the influence of the user experience on intervention effectiveness is often
undervalued. The present pilot study contributes to expand the existing literature on the
effectiveness of mobile-based interventions for students’ well-being promotion by offering a
promising app intervention, despite its short-term effects. The current study is not without
limitations. The limited sample size did not allow us to generalize the results to all university
students. As indicated in the results section, the resilience scale showed a low reliability
(Cronbach Alpha’s=0.61) and this could have impacted on evaluation of this dimensions, over
time. Moreover, this is a pilot study and WellBe! still needs to be improved and modified,

possibly following research participants’ improvement suggestions Some participants reported
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technical issues regarding notifications, which could have influenced the intervention
effectiveness, despite their positive user engagement. Although this study employed a control
group, we failed to randomize research participants between control and intervention groups.

This study also has several practical implications. First, the research is part of an emerging
landscape of studies concerning the effectiveness of apps among university students. Given that
the body of research on this topic is still limited, each study adds a stone to the understanding
of how apps work. Second, despite its short-time duration, the intervention positively impacts
some health and psychological outcomes and personal resources. Indeed, students in the
intervention group showed improvements in general life satisfaction, mindfulness, and general
health scores (i.e., this latter result was only for bachelor students), even if immediately after
the intervention. Third, this study confirms the importance of assessing users’ engagement with
and usability of the intervention to investigate the reasons for success or failure, thus providing
practical insights on subsequent modifications or additions. For this reason, it might be essential
to conduct exploratory qualitative studies in order to identify students' preferences, barriers,
and facilitators with respect to well-being promotion and stress management interventions.
Despite the well-proven effectiveness of multi-component interventions, (e.g., Howarth et al.,
2018), it might be essential to focus on only one outcome or resource at a time, especially for
short-term intervention. Given the promising significant results on some health and personal
outcomes and on mindfulness, even if limited in time, it is necessary to continue with the
research, trying to improve the effectiveness of the intervention. Future research directions also
include collecting data on larger and nationally representative samples, implementing a
Randomized Controlled Design, and redesigning this intervention by adding new exercises and

circumscribing its target.
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GENERAL DISCUSSION AND KEY FINDINGS

The moment in which we live is dominated by significant technological advancements, which
have led to improvements in the workplace (e.g., telework, easier co-workers’ collaboration)
and academia (e.g., more accessible way to attending courses, improved communication
quality). However, negative consequences could be detected: employees perceived fewer
opportunities for professional growth (Miglioretti & Simbula, 2019; Van Steenbergen et al.,
2018) while students experienced information overload (Raja & Nagasubramani, 2018). It is
well-known that these factors may increase students’ and employees’ the likelihood of
experiencing psycho-physical health problems due to their exposure to stressors (Barker et al.,
2018; van den Heuvel et al., 2018). Moreover, the current spread of the COVID-19 virus could
have further exacerbated pre-existing stress-related conditions among students and employees
(Giusino et al., 2021; Yang et al., 2021). Given that stress is one of the main risk factors
associated with the development of adverse mental and physical health conditions,
organisations and universities strive to design new effective interventions, as it appears that
previous measures adopted were minimally effective or not even used at all (de Korte et al.,
2018; Ponzo et al., 2020). New technologies, such as mobile apps, seem to be good allies in
this perspective.

This doctoral dissertation focused on reflecting on the most effective strategies to manage and
prevent the onset of such conditions and promote the well-being of general workers and
university students. Moreover, we aimed to identify the barriers and facilitators that could
enhance the effectiveness of mobile-based interventions for mental health. Specifically, the
present dissertation had three main goals: a) to understand the current spread of stress
management and well-being promotion smartphone-based interventions; b) to explore and

integrate the theoretical model of TAM; c) to evaluate the effectiveness of a mobile-app
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intervention targeted at university students, also considering users experiences. This section
will conclude the present dissertation by summarising the most relevant research findings
related to the study's goals and questions and discussing their relevance and impact. It will also

go through the study's limitations and provide insights for further studies.

Workplace smartphone-based interventions diffusion

While there has been considerable research on digital interventions targeting clinical
populations (Hedman et al., 2011; Riper et al., 2014), the studies on workplace smartphone-
based interventions are still few (de Korte et al., 2018; Ebert et al., 2018). The first Chapter
main goal was to identify smartphone-based interventions' spread and effectiveness. The review
confirmed that smartphone-based interventions were still not widespread in the workplace: of
all the studies identified, only 31 were included. Moreover, concerning the focus of the
intervention, results showed that workers' physical health received more attention than
psychological health. In addition, some studies pointed out the importance of user engagement
techniques and users' participation in the preliminary intervention development stage. These
findings highlight a plausible organisation's diffidence and lack of awareness regarding the
possibility of delivering smartphone-based interventions in the workplace. Furthermore, despite
mobile-apps interventions promising results, their benefits cannot be wholly realised if the users
are not conscious of them (Sari et al., 2019). For this reason, it is fundamental to investigate
technology acceptance before introducing mobile-based interventions in the workplace or any

other context.

Exploring and integrating the Technology Acceptance Model

As stated previously, the Technology Acceptance Model (TAM; Davis, 1989) is the most
widely used theoretical model in assessing user’ intention to use technological tools. This

parsimonious model states that the intention to use a technology (i.e., the likelihood that a user
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will adopt a given tool; INT) is directly influenced by the perceived ease of use (i.e., how simple
the tool's functioning is perceived to be; PEOU), and the perceived usefulness, (i.e., how
suitable the tool is perceived to be for achieving a given goal; PU). Besides that, the model
states that the PEOU directly influences the PU: the more the functioning of a tool is evaluated
as simple by the user, the more advantageous its use will be perceived. TAM has been applied
in different contexts and concerning different technologies (Drehlich et al., 2020; Sagnier et al.,
2020). However, there is a lack of studies concerning the acceptance of mobile-based
interventions for stress management and well-being promotion (Dederichs et al., 2021).
Moreover, although TAM has been extensively applied to educational contexts (Maranguni¢ &
Grani¢, 2015), university students are underrepresented (Borghouts et al., 2021).

Furthermore, there is a lack of studies concerning the acceptance of mobile-based interventions
for stress management and well-being promotion and adopting a cross-national perspective
within the European context (Lo Presti et al., 2021; Nistor et al., 2013). In this regard, the
second chapter of this dissertation contributed to filling this gap by using TAM to assess the
acceptance of a mobile-based intervention for the promotion of well-being in Italian and
German university students adopting a cross-national perspective. In order to compare scores
across countries using the same instrument, it is necessary to study the measurement invariance.
The study we conducted helped us confirm the partial scalar invariance of the TAM scale,
underlining the instrument's cross-national validity. Subsequently, to confirm the cross-national
validity of the structural model, we conducted a structural invariance analysis. The results
allowed us to confirm the direct impact of PU and PEOU on INT. However, it also revealed a
difference between the two countries concerning the influence of PEOU on PU, which was
confirmed in the Italian sample but not in the German one. These findings highlighted the
importance of conducting cross-cultural studies that enable researchers and professionals to

identify differences in technology adoption patterns, which is fundamental to tailoring the
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technology implementation process. In addition, the study has allowed us to underscore the
need to examine other external variables in addition to the core TAM dimensions. Some studies
have pointed out that the parsimony of the model is one of its strengths, but it can also become
a weakness(Tong, 2010). To fully capture the influence of external variables in technology
acceptance, we reconsidered the TAM model in the working context by integrating it with some
personal and contextual variables, namely personal innovativeness, self-efficacy in smartphone
use, and organisational support for innovation. The literature had already confirmed the
influence on technology acceptance of the previously mentioned variables, but past studies had
considered them separately and regarding other technological tools (Kim et al., 2018; E. Park
etal.,, 2019; K. Park et al., 2018). Chapter 3 tested an integrated TAM using Structural Equation
Models, adding simultaneously the external variables that could influence workers' intention to
use an app to promote their well-being and manage their stress levels. Our results confirm the
direct effect on personal innovativeness on shaping workers intention to use a mobile app for
managing their stress. Moreover, our study confirms the indirect effect of smartphone self-
efficacy on INT via PEOU: workers’ who perceived themselves as more self-efficacious in
using smartphones perceived stress management apps as easier to use and, consequently, they
were more likely to use it. In addition, we also confirm the indirect effect of self-efficacy on
INT via PEOU and PEOU, in series: as workers perceived the app as easier to use, they also
perceived it as more useful, and consequently, increases their intention to use it. Regarding
perceived organisational support, we confirm its indirect effect on INT, via PU: when
participants perceived more organisational support for innovation, they evaluated the mobile-
app as useful, and they are more likely to use it. Moreover, we confirm the indirect effect of
support on INT, via PEOU and PU. However, we cannot confirm the direct effect of self-
efficacy and organisational support on INT and the indirect effect of organisational support on

INT via PEOU. These results confirmed the importance of workers’ technology acceptance
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evaluation before introducing mobile-app interventions, considering the influence of users'
technological innovativeness and self-efficacy. Indeed, on the one hand, personal
characteristics may negatively influence the users' intention to use mobile-app interventions
and, therefore, nullify the efforts organisations adapt in implementing such innovative
interventions. On the other hand, however, people who showed higher self-efficacy and
personal innovativeness with technology could help their co-workers fully understand the value
of technology-based interventions and give insights to the organisation regarding the better way
to boost innovation adoptions. Besides that, it is fundamental that the organisation supports
technological innovation to influence workers' acceptance positively. However, as shown in
Chapter 1, smartphone-based interventions that promote psychological health are still few. This
finding may depend on the still inconclusive results concerning the effectiveness of mobile apps
in nonclinical settings. Recent works underline the importance of considering user experiences,
namely user engagement and usability, during intervention assessment to contribute to the

whole comprehension of mobile-app effectiveness (Carey et al., 2016; Lattie et al., 2019).

Mobile-app interventions effectiveness

The technological change we are observing has not only helped accelerate the development of
new technology-based tools but has also expanded the purposes for which they are used. For
example, over the past few decades, given the enormous popularity of smartphones among the
population, researchers and practitioners have begun to think about using smartphones and
mobile apps as tools to deliver stress management and wellness promotion interventions
(National institute for mental health, 2017). However, results regarding their effectiveness are
still inconclusive, even if promising. Thus, the last chapter concerned a pilot study investigating
the preliminary effectiveness of a mobile-based intervention for stress management and
promoting student well-being and participants’ user experiences. WellBe! is an app based on
principles of positive psychology, mindfulness, and other validated theories to provide students
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with the knowledge and promote personal resources that could be useful in coping with stress.
The Bicocca Center for Applied Psychology developed the app. The pilot study involved
university students divided into control and intervention groups. We compared participants’
scores on general and psychological outcomes and personal resources, collected at three-time
points. To do this, we performed a repeated measures ANOVA, analysing the principal effect
and interaction of time, group, and degree level. Results showed that the mobile app increased
the general health, the life satisfaction, and the mindfulness level immediately after the
intervention (general health: time, group, and degree level significant interaction; satisfaction:
time and group significant level; mindfulness: time and degree level interaction). However,
results showed a non-significant effect of WellBe! on perceived stress and psychological
capital. Regardless, WellBe! showed a significant level of usability (83,93, SD=9,18) and a
good level of users' engagement (3,53, SD=0.46). In light of the significant effects of the app,
albeit limited in time, and the excellent level of user experience reported these results indicate
a promising starting point for future studies. However, there is the need to modify part of the
intervention to make it more effective in the promotion of personal resources that may be crucial
to the decrease of the level of perceived stress. It is essential to continue with studies regarding
the effectiveness of interventions in light of the changes imposed by COVID-19, whose long-

term effects have not yet been clarified.

Study Limitations

Although the limitations of each study have been previously discussed in each chapter, overall,
the sample size was not always adequate, and sample composition did not allow for
generalisations of results. In addition, we adopted a cross-sectional design to study technology
acceptance in work settings, which did not allow us to make causal interpretations of the
relationships between variables. Moreover, we focused on two different samples: students and
workers, which, while presenting similar characteristics, might not be comparable.
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CONCLUSION, PRACTICAL IMPLICATIONS AND FUTURE

DIRECTIONS

The present dissertation contributed several ways to develop the current research body
regarding the diffusion of smartphone-based intervention and the elements implied in their
implementation and effectiveness. In recent years, the concept of health has changed, becoming
a state of complete well-being in every area of people’'s lives. For this reason, it is essential to
reflect on strategies for the promotion of health, including mental health, in every context,
including work and university. Unfortunately, mental health promotion is going at a slow pace
in Italy: not even a tiny part of the considerable investments of Italian start-ups is directed
towards mental health projects (Bernardelli, 2021). This delay can also be recognised in
interventions to promote organisational well-being. Although the promotion of the employees'
well-being is seen as a priority by companies, only a tiny part of them has the economic and
human resources necessary to implement effective interventions. While Italian legislation
introduced mandatory psychosocial risk assessment (Dgl. 81/08), organisations often pay the
penalty rather than carry out the assessment process. Moreover, the organisations that undertake
the assessment rarely investigate the employees' health in-depth, going beyond the legal
obligations.

The spread of COVID-19 also increased the pre-existent stress-related conditions reported by
workers, making delivering effective interventions even more urgent. However, workers are
also often reluctant to participate and take advantage of the services offered, mainly due to the
social stigma associated with psychological disorders. For this reason, investing in digital health
promotion interventions seems to be a great solution, especially since we are living in a
historical moment characterised by enormous technological development, which has pervaded
every area of our lives. Therefore, smartphones and apps can be seen as valuable tools for

promoting well-being and managing stress levels. Mobile-based interventions specifically show
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great potential as they deliver non-intrusive, anonymous, tailored interventions to a more
significant number of people. Digital interventions have shown great success in treating various
clinical disorders, such as phobias, eating disorders, etc. However, their characteristics also
make them optimal to be introduced in workplaces and universities. Nevertheless, smartphone-
based interventions in the workplace are still not very widespread, and those that are presented
focus mainly on physical health, as revealed by the systematic review presented in Chapter 1.
This initial caution could be provoked since organisations are not yet fully aware of the potential
of these interventions, and workers are not yet ready for such an innovation. For this reason, it
may be necessary for organisations that want to keep up with technological developments to
investigate their employees' acceptance of technology, using a valid measurement tool such as
the one presented in Chapters 2 and 3 of this paper. Looking at the European and international
landscape of digital intervention uptake, we could probably understand that we are
disadvantaged. This may lead our government and organisations to reach out to other countries
as rapidly as possible. However, this could lead to several problems, such as not considering
the context social and economic conditions that led to introducing these technologies in other
countries. Adopting a cross-national and even cross-cultural perspective instead would lead to
identifying the differences and similarities between countries, taking into account the
distinctiveness of each. Specifically, alongside the critical dimensions of TAM, it would be
helpful to use other tools to measure employees' personal characteristics. This evaluation could
be crucial to tailoring technology implementation based on the composition of the workforce.
In addition, our work has underscored the importance of perceived employee support, even
when the latter relates to technological innovation. The organisation example shapes
employees' intentions: it is important that the organisation becomes a witness to the
technological innovation it promotes, not only in words but also in actions. Notably, similar

considerations are also valid for university students currently facing several difficulties.
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Moreover, promoting their mental health is a critical issue, given that they will be the workers
of the future. Recently, there has been an increase in younger workers' attention to their mental
health in the workplace. For this reason, it is essential to educate young university students in
assigning the correct value to their health.

Finally, our work shown in Chapter 4 has brought to light the importance of considering users'
intentions before the intervention and their experiences during the intervention itself: hence the
critical role of user experience, specifically user engagement and usability. These aspects are
fundamental in influencing the effectiveness of the intervention and obtaining essential
information that can explain the results achieved. The user experience can be positively
influenced by making the targets of the interventions participate during the early stages of
design to ensure the adoption of strategies and content aligned with their perceived needs.
However, to date, the study regarding the effectiveness of mobile-app interventions is still few.
Our study also failed to provide any clarifying evidence, showing partial positive, time-limited
results. For this reason, it is necessary to continue and intensify the research in this field.
Specifically, it is essential to understand whether, given all the positive aspects of mobile-based
interventions, further research will be sufficient to understand what features are essential to
ensure app effectiveness or whether traditional face-to-face interventions will remain crucial.
Regardless, it is unlikely to shift from in-person, face-to-face interventions to digital ones
drastically. Moreover, the debate about the role of human support is still open. For this reason,
it might seem practical to place traditional interventions combined with mobile-based
interventions, for example, to help consolidate the effects of the face-to-face interventions over
time. Furthermore, mobile-based interventions are generally aimed at secondary and tertiary
prevention rather than primary prevention. Therefore, these interventions tend to lose their

effect in the medium-long term, not acting directly on the structural causes of distress. For this
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reason, it is certainly important to focus on designing more time-sustainable mobile
interventions, even proceeding with blended ones.

In sum, our work showed the starting paradigm shift from a face-to-face intervention approach
to a mobile-based one. The government, organisations, and universities cannot oppose the
technological change that is running. They can embrace the current condition, adopting all the
available instruments, and analysing the present situation. Finally, they have to implement all
the measures aimed at guaranteeing, to all of the people involved in this change, the best

possible levels of well-being.
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