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Abstract

Introduction: Understanding and protecting the wedling of university students is of increasing
importance to universities and support servieesblematic @jital technology use has been
associated witlpoorerstudentwell-beinginternationally but little is known about thigelationshipn
the UK university student populationhecurrent researcimvestigatedvhetherdigital technology
use and wellbeingre associated in the UK student populatianich factors of welbeing are

important to his relationshind how they are associated with digital technology use

Method: Students from the University of Leeds< 544) completed an online survegmposeaf
standardised measuresfators relating tgsychological wetbeing, mental health, physical health
andproblematic digital technology ugdine models were analysed usirigustural equation
modelling Theoretical relationships between wedlingand digital technology ussnd moderating
effects ofbasicpsychological need satisfaction, social support and mental healthassesseds

well as the goodness of fit for each model

Results: Thesuperior model5.0,hypothesised thajreatemproblematic digital technology use would
be associated with lower wddkeing. Mental health artshsicpsychological need satisfaction were
hypothesised to moderate this relationshignodel 5.0, d@jital technology use was significantly
negativelyassocated withwell-being( b -0.26, p < .01)Basic sychological need satisfaction did
not moderate the relationshidental healthmoderated the relationship andssignificantly
negativelyassociated witkvell-being( b -0.80, p < .001andsignificantly positivelyassociated with

digital technologyusé b = 0. 26, p < .001)

Discussion:Digital technology use is related to wbékingin the UK university student population.
Students with mental health difficultiese more likely to have a problematic relationship with digital
technology and for their use of digital technology to negatively impact on theibeiaty.It is
recommended that universities wadkincreag awarenessf the impact of problematic technology

use on welbeingandits relationship with mental health difficulties.
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I ntroduction

This research seeks to increase understanding of hovbeiaty andhe use of digital technology are
associated iUK university studentAs such, the broad research quest
associated with webeing inUK university stude t sMb@ specifically this research aime

investigate the relationships between constructs withinlestig (psychological and physical) and

digital use in this populatiomherefore, a second research questianasfh at ar e t he rel at |

betweerdigital technology use and the factors of wading inUK university student®? i s asked.

It is hypothesised thareater levels of problematic digital technology use will be associated with
poorerwell-being and thathe strength of theselationships will, in part, be dependent on how
people use digital technolog¥hisresearch will provide information that universities, students and

support services can use to better understand and suppebieivgjlin this digital age.

In this chaper, he way in which wellbeing, psychological welbeing and mental health are defined
in the current research will be outlindgkfinitions, prevalence rates and the impact of problematic
digital technology use will also be outlinéthe importance ofniversity student welbeingandits
relationship with digital technology use will be discussed broadly and in relation to the specific
factors of wellbeing that have been identified as important to this relationstmally, a summary of
the research identified in a systematic seafdhe literature around the relationship between

psychological welbeingand digital technology use in university students wéldoesented

Defining well-being, psychological wetlbeing and mental health

The concepts of welbeing psychological welbeing and mental healdtrecomplex, interlinked and
often discussed as an amalgamation of concepts rather than having clear definitions. So much so that

finding a unified definition of welbeing has been étified as a problem within psychological
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research literatur@®odge, Daly, Huyton, & Sanders, 2012k such, the definitions for wellieing,

psychological wll-being and mental health for use in the current research will now be outlined.

Defining well-being

Well-being can be defined as the set point between the challenges an individual faces and the
resources they have to manage these challenges. In that, positibewells experienced when an
individual has the resources they need to meet the challengdat¢béyodge et al., 2012}t is often
measured in terms of quality of life, which combines subjectivelbegtig and social indicators, e.g.
poverty, academic attainmefiRees, Goswami, & Bradshaw, 201Generdbations can be made
about a p-leengbasedothesesacialland demographic indicators, alongside their
subjective measures of wdlking. This definition takes a holistic view of psychological, physical and
social factorsvhich contribut to wdl-beingandthisis how weltbeing has been conceptualised in

thecurrentresearch.

Defining psychological wetbeing and mental healtfi the dualcontinuum model

Psychological welbeing is one componentofwédle i ng and often riopdand s t o a
cognitive experience®sychological wetbeing can be defined as the absence of negative symptoms

or conditions and the presence of life satisfaction, positive self attributes and a social support network
(Noble et al., 2008 However, suchiefinitions areproblematic due to their reliance on positive

feelings and functioning and assumption that a person with ggarhological wetbeingshould not

experience negative emotions or reduced functiof@ajderisi, Heinz, Kastrup, Beezhold, &

Sartorius, 2015)

Definitions of mental health are often similar to those of psychologicalbeely. The World Health
Organisation defi nes g o o-beingrirwhictethe intividaal realizesdis fia st

or her own abilities, can cope with the normalsgtes of life, can work productively and fruitfully,
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and is able to make a c

o (WordiHbaltht Grganisatibnp20@Biss o r

such psychological welbeing and mental health are often used interchangeeategearch.

The current research is particularly interested in-weihg and viewgsychological welbeing as a

distinct onstruct to mental healtfihe dual continum model of mental healtfTudor, 2013)posits

that psychological welbeing and mental health operate on a dual continuuni{gaee1). This

model suggests that it is possible for a person to experience positive psychologibaimgeiivhilst

alsohaving a diagnosed mental health condition (which would be deemed poor mental health). This

model allows psychological welleing and mental health to influence each other but be considered

independent concepts. The dual contimumodelinformsthe currentesearch andutlines thevay in

which psychological welbeing and mental health are conceptualised througheuwturrent research

Optimal

Psychological

well-being

E.g. a person who experiences high levels of
psychological well-being and has a
diagnosable mental health condition

Maximal Mental

3

E.g. a person who experiences high levels of
psychological well-being and has no
diagnosable mental health condition

_ Minimal Mental

Health Difficulties

E.g. a person who experiences low levels of
psychological well-being and has a
diagnosable mental health condition

Y

Minimal

Health Difficulties

E.g. a person who experiences low levels of
psychological well-being and has no
diagnosable mental health condition

Psychological

well-being

Figure 1 - The Dual Continuum Model of Metal Health (Adapted from Tudor, 1996)

Why is the welkbeing of university students important?

her
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The psychological health and wékking of young people is of increasing interest to the general
public, government and support service commissioners. A significant proportion of the young people
in thepopulation entehighereducation Fifty percentof young people (180 year olds) in England
enterechigher educatioim the 2017/18 academic yg@epartment for Education, 2018hd 34.1%

of 18year olds in England enterégjhereducation in 2014UCAS, 2019)

The transition t@nd experiences whilst ahiversity can be difficult for som&tudentsand university

has been found to be a time of heightened stress and afBaetick, Gill, Mulhern, Barkham, &

Hill, 2008; Stallman & Hurst, 2016%tarting university requires students to navigate several
challenges, including new social groups, novel academic pressures and independent living, alongside
the transitiorinto adulthood. As such, university students have been identified as being at risk of
poorer welbeing than their nostudent peeréCvetkovski, Reavley, & Jorm, 2012; Stallman, 2010;

StewartBrown et al., 2000)

There has been andrease in demand for university support services over time. Between 2006 and
2016 94% of UK Universities included in the Not By Degrees prajé€bbrley, 2017Yeported an

increase in demand for counselling services and 86% reported an increase in demand for disability
services, which support students with a range of disabilities, including those related to mental health
and psychological welbeing. With regards to mental health specifically, the number of university
students disclosing a mental health condition ina@dy around 390% between 2006/7 and 2015/16.
Mental health conditions now make up 17% of disabilities disclosed by first year students, compared

to 5% in 2006/{Thorley, 2017)

There may have been an actual increase in the number of studergsavigisychological welbeing
and mental health difficultiess the data would suggest. However, other factors may also have
contributed to the reportedorseningn university studentgychological health. It is possible that
reduced stigma and a change in culture around mental health have impacted on the increase in

students disclosing mental health difficulties. The Higher Education Funding Council for England
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(HEFCE) concluded that ancrease in demand for studgrstychological welbeing andnental
health support is due to a more open culture around mental health, detection of difficulties at a
younger age, institutions promoting a culture of support and increased financial andiacade
pressuregWilliams et al., 2015)Increaing student numbers, student mental health difficulty
disclosures and demand on support services have meant that universities are now more aware of the
well-being of their students. As such, they are becoming more actively involved in understanding,
promding and supporting student psychological vlingand mental healthn practice this
includesinvesting in mental health advisor teams hotllinganannualuniversity mental health day

(Universities UK,2015)

How doesauniversity student psychological welbeing and mental health change over time?

Psychological welbeing and mental health amet static constructs, both will ebb and flow within an
individual across time. For university students tisilikely to be related to the changes in personal
and environmental circumstances across the time spent completing university education and to

developmental changes as students move through early adulthood.

Research in UK universities has demonstraiad student psychological wedkeing and mental
health changes over timesychological welbeing tends to be at its highest{pegistration to
university and to reduce in the first year of univer@gwick et al., 2010; Cooke et al., 200@yhilst
well-being does rise and fall throughout the year it does not reackgistration level¢Cooke et al.,

2006)

Bewick et al. (2010j)racked psychological webeing in university students from pregistration to
degree completion and foundathoverall, welbeing worsened over time. Levels of psychological
distress were at their lowest pegistration and peaked in semester one of first year. In line with

Cooke et al. (2006)psychological distress reduced in semester two but did not reackgstation
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levels. Additionally, levels of anxiety where highest in semester one of second and third year and
levels of depression where highesseémestetwo of third year. These results suggest that university
has a negative impact on student mental health anebeiglly over time. The research cited here used
the GRCORE(Evans et al., 2005s a measure of psychological wading. Under the dual

continwum model of matal healththe GRCORE may béetter conceptualised asmeasure of

mental health, although it is not a clinical measure. Although the researchers intendedCOREP

to measure psychological wdieing, and have reported the results as such, the fexdimauld be
interpreted with caution as they may reflect changes in student mentalrhdadththan

psychological welbeing.

With regards to mental health specifically, levels of depression and anxiety have been found to be
significantly higher in secal year than first and third ye@vlacaskill, 2013) As such, second year
appears to be a particularly anxigtsovoking time for university students. Further research into the
student experience of the second year dfarsity has highlighted the impact of first year concerns,
changes in course structure (e.g. marks counting to final degree classification, reduction in academic
support, gaps in knowledge from first year), living more independently and concern abieut futu
employment and debt as having a negative impapsgohologicalvell-being in second year

studentgMacaskill, 2018)

These findings illustrate that psychological Meing and mental health change over time for
university studentandthat these fluctuations are related to the university experience and year of
study, with levels of psychological distress increasing over time at university. These findings give
additional context which should be considered when interpreting the psychologicdieieil and

mental health of students, particularly when measured at one time point.

Identifying terms for the degree of digital technology usend defining problematic use
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Most of the research into the impact of digitathnologyuse on welbeing is focused owhat can be

termed épathol ogical u s debels@fpuseOften, thevsate¢rmscareusekid or G

reference tdhe standardised measures used. For exathelénternet Addiction TeglYoung, 1996)

responses can be putidfturc at egori es ranging from édnormal 6 | e\
dependenced on the internet. Tho ssechcategoriesoe sever e
ot her measures, are ogrnehl amdteirad dort 06 mast MWaldadg ica
l'iterature. As such, the phr as evlbé&useattdroughbut ondé, 6 p

the currentesearcho reflecttheterminology that the research article being referenced used.

The term@roblematiadigital technology usiwill most commonly be useid relation totheresults
from the current researchhis term is used to describe those who hapehblematiaelationship
with digital technologylIn the current researchrgblematic digital technology uses defined as
difficulties regulating the use of digital technology and expefignegative consequences in daily

lives due to thigelationship with digital technologivan Velthoven, Powell, & Powell, 2018)

Digital technology addiction is not currently a diagnosaioledition in UK, nor does it have a unified
definition. It is difficult to reach a unified definition of these terms as such a definition would need to
encompass time spent on/ frequency and purpose of this digital technology use, habituation of these
behaiours and the emotional impact of use of or being unable to use digital tech(Ghoigyakis,

2019)

There have been some attempts to define addictive or problematic use of specific types of digital
technologyuse Gaming disorder has been added to the latest version of the International Statistical
Classification of Diseases, Eleventh Edition (KZD) but this disorder refers only to digital or video
gaming and no other forms of digital technology (Werld Health Organisation, 201&jowever,

the most recent edition of the Diagnostic and Statistical Manual of Mental DisordersgpsSied

that internet gaming disorder needed furstady and is notwrently included a diagnosable
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condition(American Psychiatric Association, 2018pme suggest that internet overuse can constitute
an addictive behavialas it can be aligned with the diagnostic criteria for gambling addiction (Spada,
2014).High levels of smartphone use have also been termed problematic when behaviours associated
with smartphone use become habitual and repefiutasvirta, Rattenbury, Ma, & Raita, 201Rue
to the lack of clarity around a definition of addictive or problematic digital technologyhaseirrent
research is interested in use of digital technology across the spectrum of severity but it is
acknowledged that the majority of research presented refers to addictive, pathological or problematic

levels of digital technology use.

Risk factors br problematic digital use

Risk factors for problematic digital use in young pea@pid adultsnclude depression, low self
esteem and negative famfiynctioning,social interaction, anxiety and external locus of control
(Fumero et al., 2018; Lee, Chang, Lin, & Cheng, 20BMtecive factors includdigher levels of

self-esteem, social skills and positive family function{fgmero et al., 21B).

Demographics such as so@oonomic background have also have also been associated with
problematic digital us@_ee & McKenzie, 2015)Kayri & Glinig (2016) found thagioung people

from high socieeconomic backgrounds were more likely to display internet addictive behaviours than
those from low soci@conomic bakgrounds (26.7% and 9.1% respectively). Gender may also be a
risk factor for problematic digital use. Some have suggestegaltalogical internet users are more
likely to be males, particularly related to the use of online g¢Algsnaa, Al.Qudah, Albursan,

Bakhiet, & Abduljabbar, 2016; Morahavartin & Schumacher, 200@yhereas others have found

that women are more likely to be addicted to smartphonéBilieux, Van der Linden, & Rochat,

2008) In addition, the type of programmiaidents study at university may also predict problematic
use of digital technology, with futime students being more likely to exhibit internet addic{@hnak

& Leung, 2004)However, due to the problems with defining and measuring digital addiction in a UK

populaton, it islikely that this is not an exhaustive list



Understanding why people become addicted to digital technology: theories of digital technology use

Whilst the prevalence of digital addiction in the UK student population is unclear, it is helpful to
understand how and why people might become addicted to technology from a psychological

perspective. As suchelevant psychological theories will now be outlined.

The Uses and Gratifications Theory is most c¢ommgc
(Rubin, 2009) It proposes thanotivations to use digital technology are determined by the purpose of

using the internet (use) and the things people get from using it (gratifications). The uses and

gratifications are often satisfying needs (social, psychological cognitive) and usaga &s a goal

driven behaviour.

Some researchers have used the uses and gratifications theory to explain why peopleanthy use
become addicted tdigital technology. A number of factors have been identified as gratifications of
using digital technolog such as escapism, socialisation, entertainment, communication and peer
identity (Charney & Greenberg, 20grgaonkar & Wolin, 1999; Larose, Mastro, & Eastin, 2001;
Papacharissi & Rubin, Alan, 200Stafford, Stafford, & Schkade, 200#However, these proposed
gratifications havaot been shown to strongly preditigital technologyuseand thereforeannot be
considered robust explanation of digital addictiorhis theory has sonrelevance as a broad
framework for understanding problematic digital use. However, it does not provide a full explanation

for a more complex relationship with the digital world, such as internet addiction.

Digital technology may also be used as a way afaging negative emotions and distress (Caplan,
2002). We can make sense of this research through the Compensatory Internet Use Theory, which
proposes that the internet is used to alleviate negative feelings and may, in some cases, be used as a
form of copng (KardefeltWinther, 2014) This theory suggests that internet use is determined by

motivations for use (gratifications)sual online behaviours (habits), psychosocial vulnerabilities
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(such as mental health difficulties) and problematic outcomes of internet use (such as increased social
isolation). For example, an online gamer who is socially anxious but wants to interaotheit
players may be more likely to neglect real life socialisation and other responsitvilftesur of
gaming This theory and the research arodigltal technology use and coping has some relevance to
the current research and clearly shows thgitalitechnology use is linked thanaging psychological
states |t may help us to understand the motivations for using digital technology when experiencing

lowered psychological webeing and higher levels of stress.

The socialcognitive theoryof intemet usgLarose et al., 200Joessome way to explaining why

people become addicted to digital technoldiyis theory iorporates enactive learning (Bandura,

1986) into the uses and gratifications theory. The theory posits that interaction with digital technology
creates rules and expectations about the impact of using it in the future. The rules and expectations
that we lnild from enactive learning then become the gratifications which incentivise us to use digital
technology again. For example, a person may engage with social media for the purpose of downward

social comparisons with peers, which in turn allows them tonfieeé positive about their own life.

Whilst this theorydoesexplain how people come to build habits and expectations about technology

use it does not help us understand why people continue to use digital technology for social
comparison when it negatively impactstorir well-beingandthere are no gratifications. It is

possible that the behaviour has become habitual at this point and that the presence of a gratification is
not needed to incentivise technolagse,but this does not capture the complexities of digital

technology addictin.

Seltdetermination theorfRyan & Deci, 2000providessome explanabin as to why people continue
to use the digital technology, even when it is problematic. This theory assumes that we all have the
basic needs for autonomy, competency and relatedness and satisfying these needs motivates our

behaviour. Autonomy refers tod¢meed to have control over our lives anddféfiatour actions will
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effect change. Competency refers to the need for mastery and the development of skills that will help
usachieveour goals. Relatedness refers to the need to experience a sense gihigedmial connection
to othergDeci & Ryan, 2008)Satisfaction of these needs is related to betterlvedtig in
adolescents and university studef@ben et al., 2015; Cordeiro, Paixao, Lens, Lacanteyyckx,

2016; Sheldon & Bettencourt, 2002)

In relation to digital technology use, we may be motivated to use digital technology as a way of
satisfying our unmet needs. For example, using social media to satisfy the need for relatedness to
others wherour reallife social interactions do not meet these needs. Digital technology use has been
shown to be related to the three basic psychological needs in young people and university students
Specifically belonging, connectedness and competéHse, Wen, & Wu, 2009; Sheldon, Abad, &

Hinsch, 2011; Yee, 2006)

Psychological distregnediate the relationship between need satisfaction and problematic internet
use(Wong, Yuen, & Li, 2014)Therefore, it is possible that psychological distress leads to higher
unmet needs and that the use of digital technology increases to satisfy these needs, despite the
posshility of it being counterproductiveds such, people can become trapped in a cycle of using
digital technology to satisfy their unmet needs but then neglecting other areas of éseirtich

could help to meet these needs. Therefore, finding thatltasicpsychological need satisfaction

does not improvand so they armore compelled to use digital technology to satisfy them.

The basic psychological needtisfactiortheory its well with the current research and allows for
greater complexity in the relationship between selihg and the use of digital technology. As such,
seltdeterminatiortheory andbasicpsychological need satisfactisconsidered as an important
theoryfor understanding the relationship between seihg and the use of digital technology

What do we know about when digital use becomes
population?

O
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As there is no definitiomddficdpveldl ¢matl cd ofdopart
in the UK it is difficult to ascertain reliabfegures for problematic digital use or addiction in UK
university studentdviost of the research investigating thersonal and social factors involved in
technology addictiohas beeronducted in Asian counties such as Taiwan, China and Korea
(Fumero et al., 2018MorahanMartin and Schumachg€R000)investigated the prevalence of
pathological internet use 77 American undergrduate university students. They found that most
American undergraduate university students, 64.7%, reported one to three symptoms of pathological
internet use, 27.2% reported no symptoms and 8.1% met criteria for pathological internet use. The
researcherdefined pathological internet use as the presence of evidence that the internet was used to
regulate moods and thiaternet use &s causing distress, academic difficulties and social difficulties.
It is likely that the culture around digitedchnology use is similar in both American and the UK.

However, thigesearch may not be fully generalisable to theUldiersity studenpopulation

Research into prevalence rates of problematic digital use in a UK student population is scarce and has
yielded varying result¥uss, Griffiths, & Binder (2013)eported that only 3.2% of their sample met
criteria for internet addiction. They defined internet addiction by overall amount of internet use and
number of problems experienced related to internet use. Hovideenz, Griffiths, & Banyard
(2005)reportd that 51% of their sample reported one to three symptoms of pathological internet use
and 18% were defined as pathological internet users (as defined by the criteria in Mdaatiaand
Schumacher2000) Discrepancies in prevalence rates may, in part, be due to differing definitions of

problematic digital use and the tools used for measureme

What do we currently know about the relationship between digital use, welheing and mental
health in general?

Digital technology is an integral part of modern life and it has been found to have a detrimental
impact on welbeing (Huang, 2010}t is estimated that 87% of people in the UK use the internet
(Poushter, 20168nd 97% of 284 year olds in Great Britain use smartphones to access the internet

0 o n t(Dfece fgrdNational Statistics, 2018Yse of the digital world is particularly important fo
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young people, who have grown up using digital technology for learning, socialising and
communication at a much younger age than older generations have previously (Fumero, Marrero,
Voltes, & Pefiate, 2018Rigital technology is frequently used to accessia networking sites, such
as Facebook and Instagram, with 96% oR#6year olds using social media in 2017 (The Office for
National Statistics, 2017). Internationally there have been studies which have helped our
understandingafi ni v e r s i relatiosshipwmdredigitaktgchnologgnd here is evidence to

suggest that the use of digital technology is associated with studeiteiveg!

What factors are associated with welbeing in university students and how are they associated
with digital technology use?

The concept of welbeing can be broken down into multiple components. A systematic review of
researchnto student welbeingby Noble et al(2008)identified the key components in definitions of
student welbeing. These were emotional (positive affect), cogiagilience), cognitive (satisfaction

with onebds | ife and relationships) and perf or man

Research into university student wialing tends to focus on measures of psychologicattvedtig
(Bewick, Koutsopoulou, Miles, Slaa, & Barkham, 2010; Cooke, Bewick, Barkham, Bradley, &
Audin, 2006) stress and copin@enovan & Macaskill, 2017; Stallman, Ohan, & Chiera, 2018)
physicalhealth(Penedo & Dahn, 2005; Scully, Kremer, Meade, Graham, & Dudgeon,,1998)
academic attainmeitBa benk o & Mo sgkehubeyg, B Kozgh2018nd emaetional
components such as positive and negative affect, distress and symptoms of mehtebhddions

(Gunnell, Mosewich, McEwen, Eklund, & Crocker, 2017; Macaskill, 2018)

Thefactors associated witlmiversitystudent weHbeingand mental health will now be outlined.

Their relationship with digital technology uséll alsobe consideredBroadly, hese factorsre:

1. Mental health and risk factors for mental health difficulties
2. Psychological welbeing (stress, coping and resilience, social support and mindfulness)

3. Physical health and sleep
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4. Academic succegsometines conceptualised as academic performance or attainment)

In line with the dual continum model of mental health, many of these relationships are complex and
interrelated It is difficult to fully illustrate the complexities of these relationships here¢hisit
strengthens the rationale for using complex modelling to analyse and clarify the ways in which all the

factors interact.

How does Mental Health impact on university student weding?

In line with the dual continum model of mentahealth(Tudor, 2013}t is important to consider

common mental health difficulties, suak anxiety and depression, when measuring psychological
well-beingand mental healths the two concepts intera&ome estimates suggest that mental health
conditions, such as anxiety and depression, are more common in university students than the general
populationwith university studerstexperiencing significantly higher levels lmgh psychological

distresghan that of the general populatjd® and 3% respectivelistallman, 201Q)

Risk factors for mental health difficulties in university students

Age has been highlighted agiak factor for university students experiencing mental health
difficulties. Early adulthood is an important time for the emergence of mental health difficulties, with
three quarters of mental health difficulties being diagnosetithyears of ag&Kessler et al., 2005)

As 69% of HE students are 2éars of ager under(Higher Education Statistics Agency, 20195
important that we understand the psychological healtiwetiecbeing of university students and

ensure they are well supported through their time at university.

Women are often cited as being more likely to suffer from common mental health problems in the
general population, with womewho areaged 16 to 2¢ears of agbeing almost three times more
likely to experience a common mental health difficulty than r28f% and 10% respectively

(Thorley, 2017) This holds for university studenSSixty-seven percerdf university studentazho
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reporta mental health problem which requires professional support and 70% of those who have a

formal mental health diagnosasefemale(Pereira et al., 2019)

The type of programme a student is enrolled in has been related to prevalence of mental health
difficulties. A report byThorley (2017¥ound that undergraduate students (particularly first degree
undergraduates) are more likely tharstgraduate students to disclose a mental health difficultly
(2.2% and 1.4% respectively). Additionally, ftilne first year students are more likely to disclose a
mental health difficulty than their paitne counterparts (2.3% and 1.4% respectivelyik iltnportant
to consider that the research outlined relies on gessonal data. The relationship between an
individual characteristic, such as studying giame, and mental health difficulties is likely to be
dependent on several other factors arlikely to be a simple causal relationship. The use of eross
sectional data does not allow for these relationships to be explored therefore inferences about

causation cannot be made.

Social and economic components also contribute to university student mental health. Financial
difficulties (Andrews & Wilding, 2004pand financial concer(Cooke, Barkham, Audin, Bradley, &
Dawy, 2004; Jessop, Herberts, & Solomon, 20@8)e been associated with poorer mental health in
UK students. Tuition and accommodation fees, alongside the implications of greater financial
freedomthatstudents often experience mean that university may be a time of increased financial
concern. This is evidenced by The Sodexo University Lifestyle Sag6)which found that 48%

of UK university students report being worried about theirtegay finances.

Research also suggests that there is a relatiobhshieen poorer mental health, financial difficulties
and drug and/or alcohol use. In a longitudinal study of British undergraduate siRubératsison,

Elliott, Roberts, & Jansen (201®)und a bidirectional relationship between these variables whereby
poorer mental health and alcohol dependence predicted a worsening financial situation. Drug and

alcohol use havalso been associated with increased psychological distress, mental health difficulties,
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loneliness and lower satisfaction with life in university studédssther, Knapstad, Askeland, &

Skogen, 2019; Tembo, Burns, & Kalembo, 2017)

Identifying as Lebian, Gay or Bisexual, Transgender or Queer (LGBT+Q) is associated with poorer
mental health outcomes when compared to the heterosexual population. An extensive review of
inequality among LGBT+Q groups in the UK concluded that poorer mental health imgtbeps is

due to the impact of experiencing higher levels of discrimination and stigma in society and services,
with mental health services most often perceived as discriminatory by those from LGBT+Q groups
(HudsonSharp & Metcalf, 2016)This increased prevalence in mental health difficulties is also seen
in the student population, with LGBT+Q students eigueeing twice the mental health difficulties as
their heterosexual peefgouGov, 2016) A Sonewall report into the experiences of LGBT students
identified that people from these groups experienced discrimination, bullying and abuse from peers
and university staffBachmann & Godt, 2018) suggesting that these experiences may contribute to

the increased prevalence of mental health difficuitiedudents who identify as LGBT+Q.

Ethnicity also impacts on mental health prevalence rates in the general population, with those from
Black, Asian and minority ethnic (BAME) backgrounds being more likely to be diagnosed with a
mental health condition and to be admitted to mental health hoggilals& McKenzie, 2008;
McManus, Bebbington, Jenkins & Brugha, 2QIR)e intersectionality between mental health
difficulties and beindrom a BAME background, particularly Black ethnic backgrounds, has negative
implications for university students. Only 77.1% of Black university students who report a mental
health condition continuiato their second year of university, which ip&centage points lower than
students with mental health conditions of any other ethnicity. Furthermore, only 53% of Black
university students who report a mental health condition are awardeat 2:1 in their degree,

which is 14 percentage points lovtban students with mental health conditions of any other ethnicity

(Office for Students, 2019)
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Several mechanisms that facilitate this relationship and that are relevant for the student population
have been identified. Baally, evidence suggests that living in an area of high-gnoop ethnic
density, particularly for those from BAME communities, can be a protective factor for mental health
difficulties (DasMunshi, Becares, Dewey, Stansfeld, & Prince, 200}h 76% ¢ UK higher
educatiorstudents in 2017/18 being from a white ethnic backgrdgHiigher Education Statistics
Agency, 2018)it is possible that the low owgroup ethnic density environment at university for
students from BAME backgrounds addgtie risk of developing mental health difficulties. The
impact of race related discrimination and lack of culturally sensitive mental health services also
facilitate the relationship between studentsn a BAME background experiencilggeatermental

healh difficulties (Arday, 2018)

In summary, there are several factors which impadhe mental health of university students. There

is no clear evidence that factors such as sexuality and ethnicity have a greater impact on the mental
health of students than that of the general population, but these factors do contribute to the mental
health of students and their outcomes at university. Some of the factors outlined such as age and
gendemay nothave a greater impact on student mental health than that of the general population, but
the student population is more likely to be made upage from the risk categories e.g. being in the
16-24 age bracket and being female. Factors related to the university experience (transition,
programme of study, novel financial difficulties and increased drug/ alcohol use) specifically impact

on univerdly student mental health, rather than that of the general population.

How are mental health and digital technology use associated?

In the general population greater smartphoseiuyoung adults is associated with symptoms of
depression, even aftekcluding those with diagnosed mental health difficultidoomée &
Héarenstam, 2011)Jsing the internet for an average of 2 % hours per week increases loneliness and

depressiorfKraut et al., 1998andfrequency of social media use (Instagram) is positively associated
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with depressive symptoms, a relationship thamhediated by social comparis@up, Trub, &

Rosenthal, 2015)

The relationship between mental health andtaligechnology use is also evidenced in university
studentsDigital technology use has been shown to be positively related to anxiety and depression in
university studentéBahrainian, Haji Alizadeh, Raeisoon, Hashemi Gorji, & Khazaee, 2014; Demirci,
Akgonl, & Akpinar, 2015; Orsal & Sinan, 2013; Younesilet 2016) The use of Facebook has been
linked to lowered selésteen{Kalpidou, Costin, & Morris, 201QJowered mood, increased feelings

of engaging in meaningless activ{fyagioglou & Gragemeyer, 2014and decreased life satisfaction
(Kross et al., 2013n universitystudents, all of which are symptoms of mental health difficulties such
as depression. In addition, internet and smartphone wsdban positively related to psychological
distress in university students specificdlyf-Gamal, Alzayyat, & Ahmad, 2016; Anand et al., 2018b,
2018a; Beranuy, Oberst, Carbonell, & Chamarro, 2008F researcluggestshat problematic use

of digital technology is associated with mental heditficulties in university student populations.

How does psychological welleing impact on university student wedeing and mental health?

The relationship between stress, lience and university student psychological well
being and mental health.

Stress is an inevitable part of everyday life @nsl often cited as being part of the overall picture of
well-being in university studenend the general populatiodniversiy has been found to be a time of
increased stregBewick, Gll, Mulhern, Barkham, & Hill, 2008; Stallman & Hurst, 2018he types

of stressors that have been cited as relevant for university students include funding and finances
(Andrews & Wilding, 2004; Jessop et al., 200Bnsition to university, change in routine, need to
develop new social link©yson & Renk, 2006; Fisher & Hood, 198&tademic pressure, deadlines

and assessme(bouserie, 1994; Robotham & Julian, 2006)
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The Transactional Model proposes that stresgpsmenced when a person perceives that their
internal or environmental demands outweigh their coping reso(lragarus & Folkman, 1984An
example of this within UK uniersity student population comes frenovan & Macaskill (2013)
who found that an increasing range of stressors on UK undergraduate students had a cumulative

negative effect on coping.

University students have been found to use adaptive anddaptive coping strategies to manage
these increasing stressoBsallman, Ohan, and Chiera (2018)ind that the coping strategies of self
kindness, social support and being present were géditively related psychological distress and

stress. Positive attitude, ability to reframe and problem solving have been positively correlated with
well-being in a university student sample. Conversely, helplessness and lack of social support
(alienation) vere negatively correlated with university student eling(Sagone De Caroli,

2014)

A key part of increasing coping is building resi
attitudes and behaviours which are associated wi
in the face of risk and €trs @Holdsworth, Turner, & Scotffoung, 2018, p. 1837Resilience is
considered a key component of psychological welhg(Ryff & Singer, 2003Rnd is related to
increased retention rates and life satisfaction in university stu@éedde, Piggott, Hansom, &

Fagence, 2016)

Resilience requires both internal and external chanatts. Internal characteristics include self
efficacy, optimism, and psychological wélkéing(Jomson, 2008)External characteristics include
positive and caring relationships, support structures and others who nurture |€@amisgantine,
Benard, & Diaz, 1999)More specifically for universitgtudents, developing support networks,
keeping healthy and maintaining perspective have been identified as key aspects of resilience

(Holdsworth et al., 2018As such, resilience is considered an important skill for university students
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to build (Dickinson & Dickinson, 2015; Walker, Gleaves, & Grey, 2086)t can help them tampe
with the pressures of university and adult life after unive(§&igruana, Clegg, Ploner, Stevenson, &

Wood, 2011)

Whilst resilience has been found to be an important pgr$yafhologicalvell-beingthere is not an
exclusively positive relationship between them. The majority of people in th@klB%)report that
they experienca positiverelationshippetween welbeing and resilience, whereby higher levels of
well-being are experiencedti higher levels of resilienc@guni, Bacon, & Brown, 2012)
However, some people do not experienceexclusivelypositiverelationship between welieing and
resilience withl7.8% of people repang low levels of wellbeing but high levels of resilience and
16.6% of people repang high levels of welbeing but lowlevels of resiliencéMguni et al., 2012)
This paradox mirrors the dual conturma model of mental healtfrudor, 2013)with resilience and

psychological welbeingbeingtwo distinct hut related concepts.

How are stressresilience and digital technology use associated?

Smartphon@ddiction has been shown to be positively related to perceived (@esvaha & Hawi,
2016)and he use of Facebook has been related to increased stress and social ovarineasity

studentgMaier, Laumer, Eckhardt, & Weitzel, 2012)

Stress may also be related to the motivations for university students to useteligitedlogy A study

of American university students found that motivations for using the internet were associated with
stresgyDeatherge, ServapSeib, & Aksoz, 2014)Their results show that using the internet to cope
andhavingan avoidanemotional coping style were positively related to stress, whereas using it to
enhance emotions was negatively related to st8isass haalsobeen found to moderate motivations
to use smartphones aptbblematic smartphone ué&/'ang, Wang, Gaskin, & Wang, 2015hese

findingsindicatethat digital technology use may be considered a coping strategy for agess
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psychologial theories sugdeand that the purpose of using technology may influencedigial

technology usempacts on stress.

Levels of resilience also have an impact on digitdirietogy use in university students. For example,
French university stamdrgphoneaddictiowere foundtéhaves Kk gr oupd f
significantly lower resiliencéKim et al., 2014andlevel of snartphone addiction was negatively

correlated with resilience South Korean studenf&im & Sim, 2018)

Thereis evdence that resilience impacts on the relationship between digital technology use and well
being in young people; specifically that it moderatesdegtionship betweedepressiomndinternet
addiction in female highchool student&Choi, Shin, Bae, & Kim, 2014nd partially mediates the
relationship between depression and smartphone addiction in middle school studeneseanch
suggests that increased stress and lowegled resilience are associated with higher levels of
problematic digital technology use.

The relationship between social support and university student psychological wédeing
and mental health.

Good social support is often cited as an indicator of good psychologicabeiredj(Noble et al.,
2008)and has been shown to explain 43% of variancebjestive weltbeing(Gulagt, 2010)
Research also suggests that social support is positively associated with psychologlvaingeti

the university student populatigReifman & DunkelSchetter, 1990; Stallman et al., 2018)

Resilience and coping are closely linked to social sugftatiman et al., 2018)nd these factors all
contribute to the wider picture of psychological waing in university studentStarting university

can bring additional social challenges, with changes to existing social support networks and the need
to create new sources of social support. The relationship between psychologitaimghnd social

support appears to be partiatly important when starting university. The success of adjustment to
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university has been shown to be related to social support from friends and(faemtgray, Malecki,
Davidson, Hodgson, & Rebu2005; Awang, Kutty, & Ahmad, 2014%ocial support is also impacted
by personal characteristics, such a s@ionomic background. Significantly higher numbers of
university students from professional backgrounds report that their social supportheieeiseds
than peers from lower soegronomic background€ooke, Barkham, & Bradley, 2004s such,

social support is considered an important factor that is related td&ietiin university students.

How are social support and digital technologyeiassociated?

Digital technology is often used for social communicatiod the literature suggests that there is a
link between social support and digital technology. Usernet use has been associated with social
difficulties, increased isolation and hostility in adolescéRtanero et al., 2018nd to be negatively
correlated with social support in university studéftzcan & Buzlu, 2007)Conversely, the use of
Facebook has been associated with reduced loneliness (Burke, Marlow, & Lento Std@)hone
usehasalsobeenpostively related to relationships with parents and friends in stuolemilations

and increased social capital in the adult general popul@@ioan & Lever, 2005; Ellison, Steinfield,

& Lampe, 2007)

Digital technology use appears to have tepiositive and negativeslationship withsocial support in
the general and student populatiofise relationship between digital technology use, social support
and weltbeing also appears to bedirectional with socibsupport being influenced yoth welt

being and digital technology us#/hilst this relationship remains uncletive research suggests that

social support is associated with digital technology use in university students

The relationship between mindfilness and university student psychological webbeing
and mental health.

I n recent years, mindfulness practice has become

waved appr oaches (Koimanm& Asmpndspr; 20@8feheeal neet@myalyses have
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reviewed the impact of mindfulee practice and mindfulnebssed interventions. In such meta
analyses, mindfulness has been linked to improved psychological and physidagivwelin both
clinical and norclinical populationgChiesa & Serretti, 2009; Eberth & Sedimeier, 2012; Grossman,
Niemann, Schmidt, & Walach, 2004) has also been shown to have a significant positive effect on

mental health and stre€Spijkerman, Pots, 8ohlmeijer, 2016)

Mindfulnesshas been shown to lbeneficial for the university student population. Benefits include
increased psychological wddeing(Hassed, De Lisle, Sullivan, & Pier, 2008)ress reduction
(Gallego, AguilarParra, Cangas, Langer, & Mafas, 2014; Messer, Horan, Turner, & Weber, 2016)

and supporting transition to university through increagedtisfaction and decreased depression,

anxiety, sleep issues and alcohol use in first year stufledts o S§kov §. et al ., 2017)

Mindfulness isalsorelated tasome othe factors already identified as influencing psychological-well
being. Resilience has been closely linked to mindfulness in university styé&hgeon & Keye,

2014)and the mechanisms of mindfulness have been identified as relating to emotion regulation and
coping(Coffey, Hartman, & Fredrickson, 2010)he findings suggest that mindfulness may act as a
way of coping or remaining resiliefdr university students, thus impacting on their psychological

well-being

How are mindfulness and digital technology @associated?

Mindfulness has been shown to negally predict internet addiction in university studefitk s k e nd e r
& Akin, 2011). There is some evidence from an adolescent population to suggesspbific

components of problematic/ addiciinternet use am@ssociated witimindfulness. Higher levels of

mindful awareness have been shown to significaetiyicethe negative outcomes of problematic

internet usethe preference for online interactions ahe use of the internet for emotion regulation

(GamezGuadix & Calvete, 20165pecifically,higher levelsofthé n9mdgi ngdé di mensi

on
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mindfulness hae been shown to predietreduction in preference for online interacti¢@alvete,

GamezGuadix, & Cortazar, 2017)

Greaer smartphone use has also been shown to be significantly associated with lower trait
mindfulness in university student&/oodlief, 2017) Mindfulness has also been shown to mediate the
relationship betweedepression, anxiety and problematic smartphone use in university students
( El hai , Btea,&iArmeur, 2008)Mindfulness based interventions haveodbeen utilised as
treatments for internet gaming disorder and shown to &igesitive effect by reducing the amount of
behaviours and cognitions related to gaming addigtioet al., 2017) Thisresearctsuggests that
higher levels of mindfulness may serve as a predictor of lower levels of problematic digital
technology use and as a protective factor in the development of problematic digital technology use.
How céoesI r|c])hysical health impact on universityident psychological welbeing and mental

ealth?

The relationship between physical health and university student psychological well
being and mental health.

In the general population, good physical health and physical activity are associated witk positiv
psychological welbeing(Penedo & Dahn, 2005%pecifically seHefficacy, selfesteem, cognitive
functioning, anxiety and depressif®cully et al., 1998)Aerobic exercise in particular has been
shown to be positively associated with mood, psychologiedtbeing and life satisfactiofHaworth

& Lewis, 2005; Reed & Buck, 2009)

It follows that those in the general population who experience long term health conditions are more
likely to experience poor psychological wbking and mental health. Evidence suggests that around
30% of people with a lonterm health condition also hawa mental health difficultfCimpean &

Drake, 201) and that they are 2 to 3 times more likely to experience mental health difficulties than

the general populatiofiNaylor et al., 2012)The weltbeng of people with londerm health
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conditions also impacwupport serviceswith 12-18% of the NHS expenditure on lotgrm health

conditionsbeingrelated to poor mental healfNaylor et al., 2012)

Due to their ageuniversity students tend to be in low risk groups for physical health problems
(Hussain, Guppy, Robertson, & Temple, 20E8wever, physically unwell students often face
additional complexities when accessing physical health services duditarisient nature of their
location and the complexities of navigating services independently in bboations However, there
is also some evidence that students may experience poorer physical health than-gtanterdn
peerg(StewartBrown et al., 2000and that the university environment increases the likelihood of
experiencing symptoms of physidtthealth(Kasparek, CorwinValois, Sargent, & Morris, 2008;

Moos & Van Dort, 1979)

There appears to be little research into the association between physical health, psychological well
being and mental health in university students. Perhaps because university studentsiaesl @arc
being a privileged and physically well group within the general popul@tassain et al., 2013)
However, physical exercise has been shown to reduce-stggivity in university students during an
academic exarfvon Haaren, Haertel, Stumpp, Hey, & Ebifgiemer, 2015and to be positively

related to academic attainméB Ansari & Stock, 2010; Shephard, 1998herefore physical health

is considered a factor of university student vioging. This al® fits with the holistic definition of

well-being outlined earlierwhich is used in the current research

The relationship between sleep and university student psychologicatbvegtlg and mental
health.

Physical health, psychological wdlking, mentbhealth and sleep are closely linked in the general
population. Insufficient sleep is linked to increased risk of developing physical health problems, such

as cardiovascular disease, a lowered immune system and stroke. Furthermore, sleep disturbance is
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seen in all major psychiatric conditions and is linked to increased emotional irrationality and lowered

mood(Walker, 2018, pp. 14d.52)

Estimates of sleep disturbance prevalentesran university students have ranged from 18.4% to

45.0% (El Ansari et al., 2011; Steptoe et 4997; Webb, Ashton, Kelly, & Kamali, 1996)ith

female students reporting higher rates of sleep disturt{@utmItz, Brown, & Soper, 2001; Lindberg

et al, 1997) University students may experience disturbed sleep due to inconsistent routines, living in

shared accommodation, increased stress and indréasgand alcohol ug@uboltz et al., 2001)

As with the general population, sleep disturbance in university students has been correlated with
increased mental health difficulties, such as anxiety and depré$sigor et al., 2011)lowered
quality of life and fatigie (Taylor, Bramoweth, Grieser, Tatum, & Roane, 20h8)her levels of

stress and lower levels of optimig®ing & Wong, 201Q)

Sleep disturbance has also been linked to impaired cognitive performance in general and university
student population@ilcher & Huffcutt, 1996; Pilcher & Walters, 199As suchthere is some

evidence to suggest that sleep quality, length and onset is related to learning capacity and academic
performance in university studerf@urcio, Ferrara, & De Gennaro, 2006; Gaultney, 2010; Onder,
Bekoluk, Kskender, Masal, & Demi.However,otie814; Tr oc
have not found aignificant relationship between sleep and academic perforn{Bateck et al.,

2017) The majority of studies which investigate the impact of sleep on academic perfoumance
correlational data. Therefore, the lack of clarity in results may suggest that other mechanisms are
influencing the relationship between sleep and academic performance. For example, personality traits,
such as perfectionisiillis & Fox, 2004)or thinking styles, such as catastrophiqiGgay & Watson,

2002) Thespecific link between academic success and-ltg will be outlined in detaih the

following section.
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In summarygreater physical health problems and sleep distance being associated with poerer well
being and mental healtfherefore, physical health and sleep are important factors associated with

university student welbeing and mental health.

How are physical health, sleep and digital technology use associated?

There appears to be little research around the relationstween the use of digital technology and
physical ilkhealth in the university student populatspecifically However, he use of digital
technology is generally a sedentary behaviour, the likes of which are often associated with physical
health problera (Williams, Raynor, & Ciccolo, 2008)nternet use has been associated with poorer
physical healti{Kelley & Gruber, 2013)xand greater use of digital technology has been associated
with higher levels of physical health sympto(dteng et al., 2016poorer physical fithess and
poorer cardiorespiratory fitheflsepp, Barkley, Sanders, Rebold, & Gates, 30TRere is also some
evidenceao suggesthat having a physical disability increases the likelihood of using digital
technology excessively. The presence phgsicaldisability has beemositively correlated with
internet addiction in high school skents(Pallanti, Benardi, & Quercioli, 2006and associated with
excessive computer use in young ped@sffiths, 2000) The scarcity of this research higjtits the
need for further investigation into the relationship between physidaallth or physical disabilities

and digital technology use

Digital technology use has been associated with sleep difficulties in university students. Students who
reportproblematic levels of internet use are more likely to report that their online activity negatively
impacts their sleep patte(Anderson, 2010)Using digital technology aftesleep onset (answering

text messages) also predicts poorer sleep quality in university students. In addition, sleep quality was
found to mediate the positive relationship between using digital technology after sleep onset and
depression/ anxietfAdams & Kisler, 2013)Smartphone use has also been associated with decreased

sleep quality in university studer(tglatar Boumosleh & Jaalouk, 2017his research suggests that
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problematiadigital technology uses associated with greatsieepdisturbance and physical health

problemsn university students

What is the relationship between academic successaridersity student welbeing and mental
health?

There are many personal and social benefits of univepsitthe main purpose of attending university

is to obtain an academic qualification. Academic success, attainment and retention, have been linked
to physical health and wetleing in university studen{€how, 2010; Dubuc, Aubertibeheudre, &

Karelis, 2017; El Ansari & Stock, 2010dmportantly, level of academic attainment is a lifelong

predictor of health andell-being(Schoenbaum & Waidmann, 19950ggesting that the relationship

between academic attainment and vbelingpersistsacross time.

Student factors have been shown to explain up to 95% of variance in academic success and retention
in university studentévan Den Berg & Hofman, 2005%everal variables have been linked to

academic success in university students. These include demographics such as age, with younger
students performing bettéMurtaugh, Burns, & Schuster, 1999; Van Den Berg & Hofman, 2005)
gender, with females generally performing better than niBl@gra & Arhipova, 2014; Smith &

Naylor, 201)and ethnicity, with White students performing better academically and having higher
retention rates than students from other ethnici@dBce for Students, 2019%0ciceconomic

background has also been linked tadgamic attainment and retention, particularly with regard to

state versus public schoolif8mith & Naylor, 2001, 2005However, the impact of socEconomic
background on acadecrattainment is not clear, with some finding no significant effé¢és Den

Berg & Hofman, 2005)

Academic success is also related to psychological wellbeing and mental health. (Oefegard,

Spielmans, & Julka, 20043eltefficacy (Robbins et al., 2004¥5ocial supportCutrona, Cole,
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Colangelo, Assouline, & Russell, 1994; Robbins et al., 2808d)mental health difficultig@ndrews

& Wilding, 2004 have all been shown to be associated to academic success in university students.

It is unclear in the research which direction the relationship betweeth&irtjand academic
attainment works buikely that they influence each other in a circulaywigor example, greater
academic success leads to increasedyedtig, whichincreases motivation to study and resinits
further academic succedis research suggests that itngortant to consider academic success

whenbuilding an overall picture fovell-being in university students.

How are academic success and digital technology use associated?

The use of digital technology has been associated with academic success and studying in university
students. Mobile phone use is negatively associated with academic attgibepgntBarkley, &

Karpinski, 2014)as is the use of social networking sifi€arpinski, Kirschner, Ozer, Mellott, &

Ochwo, 2013and online gamed.au, 2017) It has been suggested that the negative relationship

between use of social networking sites and academic attainment may be partly due to ineffective
multitasking(Kirschner & Karpinski, 2010and reduced productivifpukea & Montag, 2017)n

addition, academic stress has been shown to be associated with smartphone &@diati@014)

Digital technology use may also have a positive
with studyingd as one (Rbayartehat, 2l dNith digitahtegcknslogp f i nt er
being such an integral part of university studéef it is unsurprising that it impacts on academic

studying and successd therefore welbeing.

Summary of theliterature outlined

Theliterature outlinecevidences the relationship between digital technology use and factors that are
relevant towell-being in the university student populatidfuch ofthis research uses a quantitative
approach ancklies on validated measures of digital technology use and the factors-tieing!

These measures are often created with clinical populations inandtterefore the research may be
more attuned to finding relationships betwéapse with clinical levels of difficulties, such as mental

health difficulties, and problematic digital technology useaddition, quantitativapproachks are
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unlikely to cature the nuances of the relationship between digitahtdogy use and welleing.
Qualitative approaches may providere indepth, experiential data on the relationship between

digital technology use and wedkeing.

As the majaity of the research outlined focuses olinical populations, namely those with mental
health difficulties, a more specific search of the literature arthmdelationship between
psychologicalvell-being and digital technology use wamducted The systematic searabf this

literaturewill now be outlined.
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Sydematic review

The bulk of the research outlined thus far is focused on the relationship between mental health
difficulties and digital technology use. The importance of university studertoeelb, as well as

mental health, has been highlighted and therefore we need to know more about the impact of digital
technology use opsychologicalvell-being in the university studepbpulation. To address this, a
systematic search of the literature in this area was complgtedaim of this systematic review was

to shift the focus in the research literature from digital technology use and mental health to digital

technology use angsychological wetbeing

Introducing the systematic search

The research area p$ychologicalvell-being and digital technology use is vast with varying

definitions ofpsychologicalvell-being and constructonsideredelevant tgpsychologicalvell-

being. A systematic search of the literature was completed to identify the articles most relevant to th

currenr esearch. The question for this search was 6v

technology use and university student psychologicalbeitlg ? 6 .

The search was run on the Ovid MEDLINE and PsycINFO databases in September 2019. Search
terms related to different types of digital technologyg. ®cial media, smartphorand internetand
descriptions of psychological welkeing e.g.psychologicahealth,mentalwell-being SeeAppendix

A for full search terms.

The search yielded 887 results. These abstracts were screened and coded based on the following

criteria;

91 Populationi University students, young people or other.

1 Type of weltbeing investigated Psychological wetbeing, physical welbeing, holistic
well-being ormental healthbther.

1 Type of technology use investigatethternet, smartphone, gaming, social media, multiple or

other.
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Articles which used a university student population, investigated psychologicdieirj and

measured any type of technology use were included@) and 825 articles were excluded at this
point. The current researdcipplies the dual continum model of mental health and therefoag this

stage in the selection proceitgyas important to distinguish between literature which used measures
of the clinical indicators of mental health difficulties, for example anxiety, depression or
psychologicalistress, to make inferences about psychologicatbeaitig and thatvhich used a

measure psychological wdlking specifically that was independent of mental health.

The current search sought to identify evidence of the association between digital saedant well
being.Therefore, the remaining articles were further filtered to only include articles whscia
specific measure of psychological wbing = 9). A specific measure of psychological wbking
was defind as a measure which was idgegd to measure the construct of psychological-beihg
such aghe WEMWBS or RyffScales of Psychological Welkeing To be eligible foinclusion
measures could not include measwksonstructs which are closely related to but separate from
psychological welbeing,such as selésteem oanxiety See Figure 2 for PRISMA diagram of

results.

Included researctvas conducted in China, Germany, Israel, Palestine, Turkey and USA,20th 3
university student participants in total. SegpendixB for further information on the articles. The
final ninearticles were read in full and their findings will now be summarised in relation to the

systematic searauestion.
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Figure 2 - PRISMA diagram of systematic seastrategy
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How is psychological welbeing specifically associated with digital technology use in university

students?

In the articlesreviewed psychological welbeingwas negatively associatevith internet addiction

(Cardak, 2013; Ouyang, Wang, & Yu, 201@oblematic internet ug®daci & Cikrikci, 2014)

social media use and amount of digital communica8atco, 2018)Facebook us€Sultan, 2019;

Turel, Poppa, & GHOr, 2018)and preference for online social interact{®f & Lin, 2015) The

results from these studies suggest thamore problematic, intense and frequemt i ver si ty stud
use of digital technologig the greaterthe negative impact on psyclogical wellbeingwill be. This

fits with the narrative already outlined in the research into the negative association between mental

health and problematic digital use.

Internet use was also found to have a negative impact on social, educationalciietbpgsal aspects

of studentsd |ives. A strong correlation was f ou
negative impact of internet use dmaving lower psychological webleing(Rayan et al., 2017)

Consistentvith much of the research in this area, the researchfiedrteretendsto focus on and

measure problematic or addictive levels of technology use. This focus on problematic use may have

made it more likely that research identified negative relationships between digital technology use and
psychological welbeing & problematic use is, in part, measured by the presence of negative

psychological experiences.

Positive associations between digital technology use and psychologictleivejlwere also found.
Rayan et al., (2017#pund that university students identified educational and social benefits from
internet use. Mean scores for the atages of internet use were higher than that of the
disadvantages; suggesting that this sample of university students thought that the advantages of
internet use outweigh the disadvantages. This would make sense when considering why people

continue to usédigital technology, despite it having negative effects on theirbettig.
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What factors influence the relationship between university student psychological well
being and digital technology use?

The research reviewed suggests that there is a relatidretinperdigital technology use and
psychological welbeing in students. The specific factors of wading which were identified as

being important to this relationship will now be discussed.

Which factors related to welbeing influencethe relationship between psychological well
being and digital technology use university students?

Social support appears to be one of the most important factors dieirdl that is associated with

digital technology use. Intense users of the internet baen shown to report higher levels of online
support. Although they also reported lower levels of peer and family support in ré@Uifang et

al., 2017) Self-esteenhas also been showntwediate the relationship between psychological-well
being and digital technology useuyang et al. (201#pund that more intense internet users reported
lower levels of perceived social suppard psychological welbeing in a sample of male
undergraduates in China. Sekteem was found to be a partial mediator between online or perceived
(realtlife) social support, whereby higher levels of social support contributed to higher levels of self
egeem and therefore increased psychological-beithg. This relationship was true for both online

and reallife social support, highlighting the potentially positive impact of online social support for

self-esteem and psychological wéking.

The qualityof social interactions may also impact on digital technology use and psychological well
being.Sacco(2018)found that increased psychological wieling on one day predicted higher
guality social interactionthe next dayn American university students. Rumination moderated the
relationship between quality of social interaction and depressive cognitionsuglgessts that
perceptions of online social interactions and rumination influence the relationship between digital

technology use angsychological wetbeingin university students.
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Loneliness and locus of control also play a role in the way digitahtdéotyy use and psychological
well-being are associatede & Lin, (2015)found that Chinese undergraate students with an
external locus of control were more likely to prefer online interactions and have higher levels of
loneliness. Psychological wdlkeing and loneliness had a mediating effect on the relationship between
locus of control and preferené@r online interactiorin this researchrhese results suggest that locus
of control and loneliness influence thetationship betweedigital technology use and psychological

well-being.

It is unclear whether those who have less social support infeeakk the internet more for social

support or whether higher use of the internet for social support has a negative impact on this support
in real life. The use of social media for social groomimbereby interactions sexas signals to
strengthen social relationshiggs also been shown to significantly increase the positive emotional
outcomes of social media ugguphan & Mierzejewska, 2016)his research suggests that digital
technology use and social support are intrinsically linked for university students and that this

relationship alsémpacts on their psychological wddeing

What dher factors influence the relationship between psychological viring and digital
technology usén university students?

Several factors which would not be consideaiguhrt of psychological webeing wee also identified
as being relevant to the relationship between psychologicabeily and digital technology use.
Cardak (2013jound that diminished impulse control, social com#ortl distraction accounted for
47% of the variance in the psychological wating of a Turkish undergraduate student population.
This research suggests that there may be specific behaviours or psychstatgsahich influence

the relationshifpetweerdigital technology use and psychological wading in university students.

Attachment style has been shown to influence the relationship between digital technology use and

psychological welbeing. Problematic internet use was significantly negativehetaied with
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dismissing and preoccupied attachment styles in a sample of Turkish university stOdeaiist
Cikrikei, 2014) In addition, those with a secure attachment style were showneddvaer levels of
problematic internet use. These findings suggest that the ways in which we relate to others and
conceptualise relationships impacts on the relationship between digital technology use and

psychological welbeing.

Turel et al., (2018jound that neuroticism was associated with a stronger negative relationship
between social networking site adiin symptoms and psychological welkking in female Israeli
university students. This relationship was not present for rese results suggest tiparsonality
traits interact with gender to influence the relationship between digital technology use and

psychological welbeing.

Many of the factors identifieds influencing the relationship between psychological-b&ihg and

digital technology useverlap with those outlined in earlier research set out in this introduction. Other
factors, such as neaticism and attachment style, had not previously been outisi¢idey are not
specifically factors of welbeing This highlights theangeof the factors which may influence and the
complexities of the relationship between psychological-meilhg and djital technology use in

students.

It is important to note that seléport measures of technology use and psychologicalbegeiy were

used in most of the research identified. The use of digital technology is an integral part of university

student life ad it is unlikely that selfeport measures can capture the full extent to which they are

used. Similarly, selfeport measures of psychological weding are limited in their ability to capture

the complexities of and fcdl wel-heinga \WHilsh qulgectiven a per s on
measurement tools have limitations, it is acknowledged that they are the most practical tools to collect

large sets of data.
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Summary of systematic search

In summary, the literature identified in the systemsdiarch found that digital technology use and
psychological welbeing are associated in university studeiee Table 1 for a summary of the

relationship beteen digital technology use and psychological aweihg in each article.

Table 1 - Summary ofthe findings of literature reviewed in systematic search

Article Relationship between digital technology use and psychological-imeithg
(Cardak, | Significant negative correlation between internet addiction and psychological
2013) | well-being.

Odaci (2014)| Significant negative correlation between pathological internet use and
psychological welbeing.

Psychological wetbeing found to be a significant negative predictor of
pathological internet use.

Ouyang et al| Significantly lower wellbeing in those with intense internet use.
(2017) | Seltesteem found to partially mediate the relationship betvgeipport and
psychological welbeing.

Rayan et al| Internet use has a positive and negative impact on educational, social and
(2017) | psychological aspects of students.

Advantages include updating themselves, help with studying, prciuking.

Disadvantages include negative impact on academic work and family relatiol

Sacco (2018) Moderate to strong positive correlation between perceived quality of online s
interactions and welbeing.

Lower welkbeing on one day predicted less enjoyment of social media use o
next day.

Sultan (2019) Significant negative correlation between overuse of social media and
psychological welbeing.

Suphan et al| Using social media for social grooming significantly increases the positive
(2016) | emotional outcomes of social media use and-iaeihg.

Turel et al.| High levels of social media addiction related to lower levels of psychological
(2018) | well-being.

Higher levels of neuroticism associated with a stronger negative relationship

between social media addiction and psychological-tithg.

Ye & Lin | Negative relationship between preference for online interaction and psycholc
(2015) | well-being.
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Therelationship between digital technology use and-selhg wasnost commonly a negatiye
whereby higher levels of problematic digital technologywseeeassociated with poorer
psychological welbeing Therefore, it is hypothesised that there will be a negative relationship

between digital technology use and wadling in the current research.

Most of the research has focused on a small number of variables which moderate or mediate the
relationship betwen psychological welbeing and digital technology used all were conducted with
non-UK university samplesAs such, the overall picture of how tbemplexities of these

relationships workn the UK student populatias unclearThisresearctaimsto provide further

insight into the factors which influence and how they influence the relationship between digital

technology use and psychological wiedling in university students.

Summary of the current research

Theimportance of university student wdilking and the link between wdilking, mental health and

the use of digital technology in this populatiwave been discussethe evidence reviewed outlines

the common factors which are associated with-welhg and digital use in university studentseih

is currently little evidence of the ways in which each of these factors interact and are associated with
digital technology use in the UK student population and which does not focus on mental health over
well-being. Therefore, thcurrenresearch seakto better understand the relationship between digital
use and the factors highlighted as being associated wittbeiely) in a UK university student

population.
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Method

Methodology

Research Philosophy

The currentesearch is conducted from a realist ontological stance which assumes the existence of an
external, stable reality independent of subjective opiffurdi, 2011) A positivist epistemological
position was adopted, which holds that knowledge iskmervable phenomenon that can be tested via
empirical research method€rotty, 1998) As such, th currentresearch assumes that the concepts
being investigated, such essilience and psycholagfl distressare a part of a shared reality and can

be measured objectively, regardless of subjective experience. In line with this, a quantitative design was
employed and data was gathered via the use of validated tools and measurebeifhgelhd digal

technology use.

Research design

A crosssectional survey design was employed. Participants were asked to complete an online survey,
which was estimated to take-39 minutes to complete. The survey was created using OnlineSurvey
(formally Bristol Onlne Survey). This method of data collection was chosen because online data
collection and crossectional designend themselves to the collection of information on range of

factors for a large number of participants. This design is also in line witegbarch philosophy as it

assumes that the variablef interest arebjectively measurable via validated tools.

It is acknowledged that the main limitation of the crsastional design is that it only provides data

for one time point. Thus, making itimpossible to identify causal relationships or changes across
time (Rothman, 2008)A longitudinal design would overcome these difficulties. However, this design
was not chosen due to potential difficulties with participant retention and collection of-igll@ata
while retaining anonymityin addition, due to resource and time constsamlongitudinal design was

not feasible for th currentresearch.
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A further limitation is that selfeport measures, particularly for variables such as sleep or drug and
alcohol use, are likely to be less reliable and valid due to a lack of objectivity. Standardised scales
with good psychometric properties were usedughmut to ensure that data collectessas reliable

and valid as can reasonably be expected.

Population and Sample

Opportunistic samplingvherebythe sample is obtained by asking those from the target population to
participate was used to recruit univaty students from across the University of Leeds. Opportunistic
sampling may introduce sedklection bias and reduce how representative the participants are of the
population(Bethlehem, 210). While random sampling would be a more robust method of selection,

it was not possible to randomly select students to participate due to data protection legislation. The
University of Leeds does not have permission from its students to use theiv dantact them

directly for research purposes. However, the recruitment strategy ensured that the online survey was
advertised across the University of Leeds campus and range of faculties. The demographics of the
sample and general stud@atpulation were compared to assess how representative the current sample
is.

Inclusion / exclusion criteria

Inclusion and exclusion criteria were used to ensure that data was only collected from the target

population.
Inclusion:

Those eligible to particifia were students registered on an undergraduate or postgraduate programme
at the University of Leeds. Both taught and research students were eligible. To ensure that recruitment
was open to the majority of University of Leeds students, this also inclbdee who were between

programmes of study, e.g. summer months between completing a BSc and beginning an MSc, and
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those completing a short period of study at the University of Leeds, e.g. ERASMiU$H¢an

Community Action Scheme for the Mobility of UnivégsStudentsprogramme students.

Exclusion:

Those who were not currently enrolled on an undergraduate or postgraduate programme at the
University of Leeds were excluded. In addition, those who were completing study programmes other
than undergraduate apdstgraduate programmes at the University of Leeds were excluded as such
programmes tend to draw from different populations thanhof theundergraduate and postgraduate
programmege g. foundation degrees or higher education summer school progranstueents who

were studying undergraduate or postgraduate programmes at universities other than the University of

Leeds were also exclude

Measures

The measures used in the online suraed rationale for using each measwinow be outlined. The
selection of these measures was informed by the literature around digital technology use and university
student weHbeingandmental health outlined in the introduction of this document and a review of the
psychometric propertgeof available scale#\s a guiding principle, shorter scales were used where
possible with the aim of making the length of the OnlineSurvey more acceptable to parti@pants.

Table2 for an overview of the measures selected.

Selecting measures of wdbeing

Psychological wellbeing

The construct of psychological wédking is defined ithe currentesearch as beirdjstinctfrom other
related constructs, such as mental health or physical health, as posited by the dual continuum model of
mental health(Tudor, 2013) Therefore, it was necessary to measure psychologicalbeigll) asa

variable in its own right.
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The WarwickEdinburgh Mental Wellbeing Scal&/ EMWBS (Warwick, 2006) was developed by a
panel of experts following a review of existing mental vbeing measures. The WEMWABS is widely
used in research andvalidated for use with people from different cultural backgrounds, geographical
locations and settindStewartBrown et al., 2011)it has been shown to have gontérnal consistency
(Cronbackh slpha= .98 in a student samplegood content validityand high testetest reliability
(Tennant et al., 2007)n addition, results have been shown to be normally distributed in the general
population andherefore the WEMWBS is appropriate for measuring psychologieditbeing in

population samples.

Thedevelopment and validation of the UK WEMWBS was conducted with a student and representative
population sampléTennant et al., 2007The sample was similar to that used ie turrentesearch,
undergraduate andgptgraduate students of two large British universities (Warwick and Edinburgh),

providing further evidence that the WEMWEBS was appropriate for use in the current research.

In summary, the WEMWBS was chosen as the measure of psychologichleingjlforthis research

due to its good psychometric properties, wide use in research and validation for use with a student
sample. The full 14tem scale was chosen over théefn scale as it provides a fuller picture of mental
well-being and because the majornitlyresearch around psychometric properties refers to tikerh4

scale.

Mental health and psychological distress

In line with the dual continuum modelental health was measured separately from psychological well
being.As the research aim wasitvestigatethe relationship between wdiking and digital tectology

use a broad measure of mental health was required.
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The Qinical Outcomes irRoutineEvaluation10, CORE10 (Barkham et al., 2012js a screening tool
for psychological distress. Thigeems cover depression, anxiety, trauma, functioning and physical
problems. It is used widely in both research and practice. It has been shown to haugteyoat
reliability (Cronbaclk alpha = .90)and is both feasible and acceptable to its udgaskham et al.,

2013)

Longer versions of the CORE measures, such as the GiNREEvans et al., 2000)vere not selected

as some afhe constructs measured overlap with those of the WEMWBS e.g. generic mentaingl|

The CORE10 was selected over measures of specific mental health conditions, such as the PHQ
(Kroenke, Spitzer, & Williams, 2001gr GAD-7 (Spitzer, Kroenke, Williams, & Ldéwe, 20063s it
provides a broader picture of psychological distress and mental health. In addition, thel CalRks

for an gpropriate level of measurement of psychological distress with fewer items than if separate
measures for each mental health condition were used. Due to its brevity thelOQ@REs not provide

an indepth assessment of risk, nor does it provide a meathistarical mental health difficulties or
trauma. However, this level of detail was not deemed necessary for the current rékeeefiire the

CORE10 was selected.

Stress

University students are known to experience stress in response to academie phbssiserie,
1994) financegAndrews & Wilding, 2004and transition to universifpyson & Renk, 2006)As
increasedstress has also been linkedptoblematiadigital technology uséMaier, Laumer, Eckhardt,

& Weitzel, 2012; Samaha & Hawi, 2016; Wang et al., 2@lB)easure of stress was included.

The Perceived Stress Scé@hen, Kamarck, & Mermelstein9&3)was the only widely used measure
of perceived stress identified in the literatutéhas been shown to have good reliabi{iBronbacié s

alpha = .89)and validity for use with university student populatigR®berti,Harrington, & Storch,
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2006) The 10item version was chosen over theifiedn version as it has been found to have superior
psychometric propertiesvith goodinternal consistenc{l.ee, 2012)and this is in line with efforts to

be conservative with the number of items on the online survey.

Resilience

Resilience is considered a key skill for university students to deyBioginson & Dickinson, 2015;
Walker et al., 2006and is associated wittetterwell-being(Ryff & Singer, 2003)Resilience has been
associated with psychological wéléing and digital technology use, althoulgé telationship between

resilienceis unclear(Mguni et al., 2012)As such, a measure adsiliencewas included.

In a methodological review of the quality and psychometric properties of nineteen resilience scales by
Windle, Bennett, & Noyes, (20)1he Brief Resilience Scal&mith et al., 2008)vas rated as being

high quality and onef the top three scales based on psychometric proparitisas been shown to

have good internal consistenayith Cronbacld alpharanging from.80 to .91(Smith et al., 2008)The

scale is comprised otifems, allowing for valid and reliable measure of resilience with a small number

of items. Therefore, the Brief Resilience $calas selected.

Social Support

Social support has been shown to be associatedwefitbrwell-beingand successful transition to
university(Demaray et al., 2005; Mahzan Awang et al., 2014; Reifman & DiB&ebtter, 1990;
Stallman et al., 2018PDigital technology uséas also been shown to have bhotisitive and negative
effects on social suppdiBurke, Marlow, & Lento, 2010; Y. Chen & Lever, 2008 such a

measure of social support was included.

The Multidimensional Scale of Perceived Social Suppd8PSS(Canty-Mitchell & Zimet, 2000) is
widely usedn research. It has been shown to have strong factorial validity and good internal validity

across population&imet, Powell, Farley, Werkman, & Berkoff, 1990)he MSPSS ha also bea
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shown tobe reliable( Cr o n b a ¢ #.913for askwitth auniversity student populatigbahlem,
Zimet, & Walker, 1991)In addition, he MSPSS yeilds 3 subscales, family, friend and significant other
supportallowing for more specific analysis of the impact of perceived social support, which is
appropriate for this research due to the complex relationship betweenssqupalt, weHlbeing and

digital technology uselherefore, the MSPSS was selected.

Mindfulness

Mindfulness has been shownitharease psychologicalell-beingin university studentfHassed et al.,
2009)and has also beessociate with less problematic digital technology use in university students

(Kskender & Aki n,.Tie@fbrégmedSoreod mhindielhess wasdntladed.

Due to the large opportunistic sample, it was necessary to use a measindfahess which focused

on mindful attention and which did not require/ assume prior experience of practicing mindfulness. In

an assessmenf mindfulness selfeport measureBergomi, Tschacher, & Kupper, (201&)ncluded

that the Mindfulness Attention Awareness S¢8iwn & Ryan, 2003jvas an appropriate measure of

attention and acceptance of mindfulness in people who may not have previouserpmiaeditation.

It has beenshowntohavegaoag | i abi | i ty ( Cramdwabiditycfdrdsswithdopnhtise = . 8 0
and clinical populationgBrown & Ryan, 2003; Brown, West, Loverich, & Biegel, 20hhyd to be a

valid measure of the construct of mindfulness in university student popul@dankillop & Anderson,

2007; Ruiz, SuareEalcén, & RiafieHernandez, 2016)

Other measures of mindfulness reviewedBsrgomi et al. (2013)vere not suitable for thcurrent
research. The Freiburg Mindfulness Invent@ychheld, Grossman, & Walach, 20G)d Toronto
Mindfulness Scalg(Lau et al., 2006)were not suitable sathey assume previous experience of
meditation. The Philadelphia Mindfulness ScéBardaciotto, Herbert, Forman, Moitra, & Farrow,
2008)was not recommended for use due its narrow scope. The Cognitive and Affective Mindfulness
ScaleRevisedFeldman, Hayes, Kumar, Greeson, & Laurenceau, 280¥ 5outhampton Mindfulness

Questionnair¢Chadwick et al., 200&re more suitable for use with clinical populations. Finally, the
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Kentucky Inventory of Mindfulness ScalBaer, Smith, & Allen, 2004and Five Facet Mindfulness
QuestionnairgéBaer, Smith, Hopkins, Krietemeyer, & Toney, 2008re not suitable due to the high

number of itemsTherefore, the Mindfulnes&ttention Awareness Scale was selected.

Basic Psychological Need Satisfaction

Self-Determination Theor{Deci & Ryan, 2000yuggests that our behaviour is motivated by satisfying
our basic needs for autonomy, competency and relatefltassston & Finney, 2010%atisfaction of
basic psychological needs issaciated with higher welieing andligital technology use in university
students(Cordeiro et al., 2016; Hsu et al., 2009; Sheldon & Bettencourt, 2002yefore it was

necessary to measurasicpsychobgical need satfaction.

The Basic Psychological Need Satisfaction and Frustration in General(Sbele et al., 2015)as

developed to measure satisfaction and frustration with the three basic psychological needs associated
with selfdetermination. The scale has been shown to have high religbilty onbachés al pha
from .81 to .86)and validityin a university student populatigihi et al., 2019; Liga et al., 2020;

Nishimura & Suzuki, 2016No other measures of basic need satisfaction and frustration were available

therefore the Basic Psychological Need Satisfaction arstr&tion in General Scale was selected.

The Basic Psychological Need Satisfaction and Frustration in General Scale yields two subscales, the
satisfaction sulscale and the frustration subsc&aly the itemswhich make up theatisfactiorsub>

scale wereused inanalysis.The satisfaction and frustratiosubscales have been shown to be
significantly negatively correlated with each otfi@hen, Vansteenkiste, Beyers, Liesbet Boone, et al.,
2015; Del Valle, Matos, Diaz, Victoria Pérez, & Ver@a2018)so it was deemed unnecessary to use
bothsubscales in analysign addition, basic psychological need satisfaction has been found to predict
well-being and basicpsychologicalneed frustration has been found to predicill -being (Chen,

Vansteenkiste, Beyers, Liesbet Boone, et al., 201®reforethe use of the satisfaction sabale was
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deemednostappropriate for the current reseadich a i m ort weeltb&irmy oversclinical or problem

populations.

Physical Health

Physical health is an integr albeipgfPenedo&Dahh,he over s
2005; Scully et al., 199&nd digital technology uses associated with poorer physical hegKelley
& Gruber, 2013; Zheng et al., 201&)s such, a specific physical health measurereqsired to

build a full picture of welbeing

A review of 99 selfreport weltbeing measuref.inton, Dieppe, & Medind.ara, 2016was used to
identify potential measures of physical health. The majority of measures that included a physical health
dimension were mainly focused on global mental and socialheelly. Such measures were discounted

due to the overlap with psychologioakll-being and mental health measures tiad already been

selected

The EiroQoli 5 Dimensioni 5 Level (EQ5D-5L), (The EuroQol Group, 199@nd the ShorForm
Health Survey (SR2), Ware, Kosinski, & Keller, 1996)ere identified as being appropriate for use.
Both provide scales for physical health, mental health and overall health. ThB-ERQwas selected

over he SF12 as it is free to use in research.

Limitations of the EGBD-5L are acknowledgedlhe majority of research into the psychometric
properties of th&Q-5D-5L have used participants with chronic health conditions, such as people who
have suffered a stro€hen et al., 2016; Golicki et al., 2015y have HIV/AIDS(Tran, Ohinmaa, &
Nguyen, 2012) However, it has been shown to have good validity, responsiveness aiwdl cli

relevancgMacran, Weatherly, & Kind, 2003)
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The EQ5D-5L was developed from the ERD due to issues witheiling effectsin thein the EQ5D.
Janssen et al., (2013pncluded that th&eQ-5D-5L has reduced ceiling effects and improved
discriminatry powerThe EQ5D-5L has also been shown to haveetor interbobserver reliability

(ICC =.57)and testretest relabilit(ICC =.69)than than EE5D, with ICCs of.49 and52 respectively

(M. Janssen, Birnie, Haagsma, & Bonsel, 20BRB)wever, it is likely that céing effects may impact

on results of te currentresaerch due to the sample being predominantly young and largely free of
chronic illnessesDespite these limitations it was the only appropriate scale identified that did not
overlap significantly with other measures and that was free to use in resdsador€, the EQ5D-

5L was selected for use.

Sleep Quality

Good ¢eepqualityis associated with bettpsychological wetbeing, mental health and physical health
(Taylor et al., 2011, 2013)nd less problematidigital technology usé&im, Kim, Park, Kim, & Choi,
2018; Thomée & Harenstam, 201Thereforesleep quality was measured in the current resebrish
accepted that subjective measures of sleep are much less valid than objective niéaseres, due

to the scope of th currentresearch validated sakport measures were the only feasible method of

measuring sleep.

The Pittsburgh Sleep Quality IndeRSQI (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989)

widely used in research. It has been shown to have high sensitivity and specificity and acceptable levels
of reliability (Cr on b ac h 6 s whadn psecwith-noulirBcal populationgBuysse et al., 1989)

Other measures, such as the Leeds Sleep Evaluation Questidztisapel & Nir, 2003)and the
MedicalOutcomes Sleep Sca|Btewart & Ware, 1992)ere considered but were less comprehensive

than thePSQI. As sleep is a key construct related to physical health, psychologicéleingland
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digital technology use it was appropriate to use a more comprehensive measure tfudabp PSQI

was selected.

Alcohol and Drug Use

Poor mychological weHbeing andphysical healtland increased mental health difficulta®
associated witincreasedairug and alcohol uggichardson, Elliot, & Rberts, 2013)Drug and
alcohol use has also been associateld mibre problematic use of digital technolqgyangos,
Frangos, &Sotiropoulos, 2012; Yen, Ko, Yen, Chen, & Chen, 200%reforedrug and alcohol use

weremeasured

The Alcohol Use Disordersldentification Test Concise AUDIT-C (Saunders, Aasland, Babor, de la

Fuente, & Grant, 19933nd Drug Use Disordersldentification Test Concise, DUDIFC (Berman

Bergman, Palmstierna, & Schlyter, 20@5¢ widely used as screening tools for alcohol and drug use.

The AUDIT-C hasbeen shown thavegood testretest reliability (ICC = .91) and acceptable levels of

validity and the DUDITC has been showntohavegd r el i abil ity Ofdd onbach

acceptable levels of validifBerman et al., 2005; Jeong et al., 2017)

More comprehensive versions of each measure are available but due to the depth of information needed
for the currentresearch and the effort to keep the number of response items to a mjtirawstorter

versions were selected.

Other measures identifi@gerenot appropriate as they were developed for useddiitical populations
and therefore asked questions which implied that a substance dependency was present. For example,
the Severity of Alcohol Dependence ScéBtockwell, Murphy, & Hodgson, 201@ndthe Leeds
Dependence QuestionnaifRaistrick et &, 1994) The Drug Abuse Screening T¢Skinner, 1982)
was considered. It has been shown to have moderate to high levels of validity and reliabtiitypan

appropriate for use in researdfudko, Lozhkina, & Fouts, 2007However, the measure comprises of
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10 items, which only measure drug use. Therefore, the AMD#Nd DUDITC wereselected as they

provide an appropriate depth of measurement with relatively few items.

Academic Success

Academic success is a key part of attending university and has been shown to be associgded with
well-being(Chow, 2010; Dubuc et al., 2017; El Ansari & Stock, 20D)yital technology use has also
beenshown to have both a postiive and negatisationship withacademic succeg&irschner &

Karpinski, 2010; Lau, 2017; Lepp et al., 2014; Rayan et al.,)2017

It was not possible to measure actual academic attainment via university records due to participant
anonymity. As no other standardised measures of academic attainment were available, questions from
research b¥l Ansari & Stock (2010into the associations between health and-tveilhg in university

students and academic performance wedepted for the online survey.

El Ansari & Stock, (2010a s ked AHow i mportant is it foand you to
AfiHow do you rate your performance i n compari son
foruseinte current esear ch to be AHow i mpor tnéinetwithimgre acader
common British phrasing, and fAiHow satisfied are
reflect the timeframe used in the majority of the other measures in the online survey and to emphasise

the satisfaction with performance ratiiean performance in comparison with peers.

Selecting Measures dfigital technologyuse

There are relatively few validated se#fport measures of digital technology use. The measures
available are often separated into different types of technolodg gsénternet use or smartphone)use
This type of measurement may be less relevant togypeaople, who integrate technology and internet

use into their everyday lives across a number of platforms. The measures available also tend to focus
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on the pathological wuse of digital technohogy, w
is assessing the impact of digital technology use across the spectrum of use it was not within the scope
of this research to use objective measures of digital technology use. Therefore, despite their limitations,

validated measures were selected

Internet, gaming, and smartphone use were selected as the three areas to measure as they are widely
cited in the literature around digital technology use andgifig.In addition, hternet and smartphone

use are the most common ways in which we intesgtt digital technolog and pathological @ming

disorder is the only type of digital addictitmat is currently diagnosabli is acknowledged that there

will be overlap between the measures and that this is not an exhaustive list of ways in whislityinive
students use digital technology. Howevienwas hoped that measuring these three medinfmse

would capture the most common sis# digital technology.

Internet Addiction

The Internet Addiction TestAT (Young, 1996js widely used across the world as a measure of internet
addiction and was one of the first measures developgsbiss internet addiction. It Hesen shown to
havehigh face validitygood concurrent validity between factaredmoderate to good levels of internal
consistencywith Cr o n b alphds dasging from .54 to .§@/idyanto, Griffiths, & Brunsden, 2010;
Widyanto & McMurran, 2004)particularly with university studen{grangos et al., 2012Therefore,

it was selected for es

The wording in the Internet Addiction Test has recently been amend&grbgr, Bewick, Bryant, &
Summers (2019 be more representative of current internet use. For example, item 7 in the original
| AT asked O6How often do you check your email bef

been modifedtod&s 6 How often do you check soci al medi a
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Snapchat, Viber), email online and/ or on your

The amended version was used in the current research.

Smartphone Addiction

Two measures of smartphone use were identified in the literature, the Smartphone Addiction Scale
(Kwon et al., 2013)and the Smartphone Addiction Inventdilyin et al., 2014) The Smartphone
Addiction Scale was developed from the Internet Addiction Scale and has been shown to have good
reliability (Cr o n b a ¢ h 6.97) aad vplidily in & student samp(®emirci, Orhan, Demirdas,
Akpinar, & Sert, 2016) The Smartphone Addiction Inventory has also been shown to have good
reliability and validity(Lin et al.,2014)and convergent validity with the Internet Addiction Ti@svia,

Cavani, Di Blasi, & Giordano, 2016)

The Smartphone Addiction Scale yields 6 factors (dé#iydisturbance, withdrawal, cyberspace
oriented relationship, tolerance, positive anticipation, and overuse), wher&msahphone Addiction
Inventory yields 4 factors (functional impairment, withdrawal, compulsive behaviour, and tolerance).
As the Smartphone Addiction Scale allows for more specific analysis, across 6 factors, it was selected

for use.

Gaming Addiction

The Game Addiction Scal¢Lemmens, Valkenburg, & Peter, 2008as the only validated scale of
gaming use identified in the research literature. It has been shown to have good psychometric properties,
with high reliabilty( Cr onbachés al pha andgogd valigitlfemnoens et a8,8 t o
2009) The *?item version was selected usebiecauset reduces the number of response items whilst

maintaining good psychometric propert{ieemmens et al., 2009)

s
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Table 2 - Summary of measures used in online survey

Construct

Measure |

Summary of measure

Psychological welbeing

Stress

Resilience

Social support

Mindfulness

Basic sychological need
satisfaction and frustration

Psychological distress

Physical health

Sleep quality

Drug use

Alcohol use

Warwick-Edinburgh Mental
Wellbeing Scale¢Tennant et
al., 2007)

Perceived Stress Scdléohen
etd., 1983)

Brief Resilience Scalésmith
et al., 2008)

Multidimensional Scale of
Perceived Social Support
(Canty-Mitchell & Zimet,
2000)

Mindfulness Attention
Awareness Scal@rown &
Ryan, 2003)

Basic Psychological Need
Satisfaction and Frustration
ScalegB. Chen,
Vansteenkiste, Beyers, Boone
et al., 2015)

Clinical Outcomes in Routine
Evaluation10 (Barkham et al.,
2012)

EuroQoli 5 Dimensioni 5
Level measur€The EuroQol
Group, 1990)

Pittsburgh Slee@uality Index
(Buysse et al., 1989)

DUDIT-C (Berman et al.,
2005)

AUDIT-C (Saunders et al.,
1993)

14-item scale measuring
general aspects of welkeing
and psychological functioning
in clinical and norclinical
populations

10-item scale measuring
perceived stress over the past
month

6-item scale measuring
resilience

12-item scale masuring social
support across family, friends
and significant other domains

15-item scale measuring
mindfulness awareness

24-item scale measuring
autonomycompetence, and
relatedness need satisfaction
and frustration

10-item scale measuring
anxiety, depression, trauma
physical problems and
functioning

6-item scale measuring
physical health across 6 scale
mobility, selfcare, usual
activities, pain/discomfort,
anxiety/depression and overal
health

10-item scale measuring sleef
guality and disturbances over
the past month

4 item scale measuring drug
use and problem behaviours

3-item scale measuring alcohc
consumption and problem
behaviours
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Construct Measure | Summary of measure
Questions adapted froEi Two questions measuring the
Adademic success Ansari & Stock, (2010) importance of and satisfaction

with academic success

Internet Addiction Test 20-item scale measuring the
Internet use (Young, 1996) incidence and level of internet
and technology dependency

Smartphone Addiction Scale 33-item scale measuring
Smartphone use (Kwon et al., 2013) maladaptive behaviours relate
to smartphone use

7-item Gaming Addiction 7-item scale measuring
Gaming use Scale(Lemmens et al., 2009) problematic online gaming
behaviours

Procedure

Ethical Considerations

Ethical approval was granted by the University of Leeds School of MedRasearch Ethics

Committee on 16May 2019 (seéppendixC for letter of ethical approval)

The main ethical considerations when conducting this researchpamti@pants giving informed

consent to their data being collected and used for resparpbsesparticipants understanding their

right to withdraw from the research and the implications this would have for the data that was already
submitted attending to the welbeing of participants in the context of the online survey asking

detailed qustions about their mental health, wielting, and functioningndensuring that all data

was stored securely

Consent

Informed consent was obtained online prior to completion of the survey. After reading the participant

information sheet participants weasked to give informed consent. Participants were asked to
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consent to taking part in the survey, for anonymised data to be stored, for their data to be ased in th
currentresearch and use for it to be used in future researct [GendixD for participarn

information sheet

Withdraw al from the study and withdrawal of data

Participants were informed that they could choose to exit the study at any time by closing their
browser but that any data already submitted (from previous pages) would be captured by
OnlineSurvey. Participants were also made aware that once their data had been submitted, they would
be unable to withdraw it from the study as survey responses were downloaded and stored separately
from any identifiable informatiorNone of the participantsontacted the researcher to withdraw their

data

Well-being of participants

Asthe onl ine survey asked de physicdlendpsychomgcaliwellns about
being, it was possibl®r participantdo disclose high levels dfistress, poor webeing,and/or

difficulties with physical or mental health. To address this, the webpage at the beginning of and after
completing the survegetailed local and national services that offer suppos foru d mentals 6

health and welbeng. For example, University of Leeds support services (Counselling service,

Mental Health Team), Nightline and Samaritans. SgpendixD for exact survey wording.

Data storage and security

OnlineSurvey was chosen because it can be accessed free ofvihdngeUniversity of Leeds

account and it is a secure service with the necessary encryption and data protection in place. The data
collected was held on OnlineSurvey until analysis. The OnlineSurvey survey and data could only be
accessed by logging in opassword protected account and access was only granted to the lead

researcher (Azaria Khyabani) and the Lead Supervisor (Dr Bridgette Bewick).
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Once recruitment was complete, survey responses were downloaded and stored separately from email
addresses. Survey data was given a unique identifier, but email addresses were not. This identifier
enabled data checks to be made against the original data download should subsequent files be
corrupted. Once downloaded, the data was deleted from OnliresSamd was stored on the
resear ch eUnivasitypoklLeeslgrivesM: Drive). This drive has a high level of encryptjon

is password protecteahd only available to the lead researcher (Azaria Khyabani).

Once analysis began, a copy of the data was kept on the University of Leeds N: Drive in a folder

which could only be accessed by the lead researcher (Azaria Khyabani) and supervisors @lieBridg
Bewick and Dr Tracey Farragher). Email addresses were stored separately from the survey data and

the data used for analysis contained no identifiable information (i.e. email addresses could not be
subsequently linked back to individual survey respsn&anail addresses provided solely for the

purposes of receiving the incentives were deleted once participants had been contacted. On

compl etion of this research the anonymised dat a
but will remain on tke N:Drive(or equivalentpf the lead supervisor and, where consent was given,

will be stored forat leasthree yearsfter publication fopotential use in future related research.

Recruitment

Recruitment advertisements were distributed from June tember 2019. Participants were

recruited through several channels. These were:

- Posters and flyers displayed in university of Leeds buildiAggéndixE). The posters gave
a brief overview of the research and had both a QR code and tear off URL ladcets the

participant information sheet, consent form and online survey

- Emails sent directly taniversity email addresses of students who had participated in

previous research with Dr Bridgette Bewick and consented to being contacted for future
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reseach (AppendixF). The email contained a brief overview of the research and a link to the

online participant information sheet, consent form, andsey.

- Emails sent out by the University of Leeds Mental Health Team Manager to 175 staff across
the Univesity weredisseminatd to studentgAppendixG). These were; Student Support

Officers for all university faculties, the Student Counselling and Wellbeing Service staff,
Disability Services staff, Chaplaincy staff, Leeds University Union staff, University
Accommodation Services staff, Interiwaial Students Office staff, The Edge (University of
Leeds gym) staff, and Leeds Student Medical Practice $ta#femail contained a brief

overview of the research and a link to the online participant information sheet, consent form,

and survey

Incentives

Recruitment was incentivised using a mixture of approaches. The first 100 participants who gave their
email address received £5 cash. In addition, all participants who gave their email address were entered

into a prize draw to win £20 (3 prizes) or £5 (@Fizes). The incentives totalled £740.

The first 100 participants who provided a contact email address (n=96) were emailed to notify them
that they were eligible to receive £5 cdsbeAppendixH for chain of emails send to prize winners).

Of these, seen of the emails were undeliverable due to the email address provided no longer being
active. Participants werdferedfive dates to collect their £5 cash. A further session was added due to

the low rates of collection.

Once the survey was closed thpeeticipants were selected at random to win the £20 cash prizes. A
further forty-five were selected at random to win the £5 prizes. Due to thd BQY pandemic it
was not possible to give participants their prize in cash, as stated in the recruitneelisexdents.

Therefore, they were emailed and offered bank tranéee\ppendixH).
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Data Collection

The URL links given to potential participants gave access to the participant information sheet, consent
form, and online survegseeAppendixD). I f parti ci dgramtheditle pdgéheykered fnext
taken to the informed consent page. I f participsea

begin the survey.

Once participants had completed the survey, they were asked to ubnmieésponses. Participants
were thanked for their time and asked to close the webpage to end the survey. The survey was closed
on 16" March 2020 as participant numbers were over the minimum requirement of 5@vasd

necessaryo begindataanalysis

Measures

The rationale for the use of each measure has been outlined above. A brief sumngary of th

standardisetheasures is provided rablel.

Personal characteristics

Personal characteristics of participants were collected as they havetbdén the literature as being
related to weHlbeing and/ or use of digital technology in university students. These included
demographic variables such as, age, gender and sexuality, information related-éxsnciaic
backgroundsuch as, deprivatiolevel and highest education level of either parent, and information

about academic context, such as school, year of study and programnisdef@pendix!).

Sample Size

Sample size considerations are still a matter of debate and research when usingaSEquation
modelling (SEM) approacheA.typical sample size in research wh&teM approaches angsed is
around 200 cases, although this may not be enough data when analysing a more complex model

(Kline, 2011) However, others have found sample sizes analysed by SEM ranging from 30 to 450
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(Wolf, Harrington, Clark, & Miller, 2013)Due to the complexity of the SEM model the target@a
size for this research waset ab00. In 20192020academic year 37,739 students were registered at
the University of Leed@University ofLeeds Equality Policy Unit, 2020and were therefore eligible

to participate in tb currentesearch. A sample of 500 would represent 1.3% of the target population.

Statistical Analysis

Responses were downloaded from the OnlineSurvey platform iMAESIBSS 26. Data for

standardised measures was reformatted to match the original measure for use in analysis e.g. correct
scoring, adding cut offs, and calculating total scores. Demographic data was reformatted for use in
analysige.g. collapsingategories Postcode at 16 was run through the UK Participation of Local

Areas database, POLAR®ffice for students, 2020and English, Northern Irish, Scottish and Welsh
Index of Multiple Deprivation databasdMD (Ministry of Housing, 2019; Northern Ireland Statistics

and Research Agey, 2017; Scottish Government, 2020; Statistics and Research Walest2019)
produce quintiles for botthe POLAR4 and IMDSeeAppendixl for further information on each

variable and how it was used in analysis. Appropriate descriptive statistiesuman IBM SPSS 26,
namely number and proportions for categorical variables. Continuous variables were assessed for

normality using histograms.

Foll owing appropriate summary analysis of the
was used to investigate thesociations between wdleing, and digital technology ué€line, 2015)
Structurdequation modelling was chosen because it allows theoretical relationships between
variables, which are informed by previous literature, to be tested. The multivariate analysis allows for
measurement of the relationships between measured variablesesmddsistructs, which are

unobserved variables measured by a number of observed varialéed. variables were created

based on hypothetical assumptioiméormed by previous literaturapout howthe factors being

measuresvere related to each other.18e latent variables remained stable throughout all models. For

example,th& di gi t al usebd | atent v artheartrdseesofdinernat,onsi st e |
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smartphone and gaming use. Other latent variables were adjusted to test different hyabtheses
which factorsmost appropriately contribudgo each constructor example, theneasures which
contributedtoth® me nt a l h e aleti néy 6a n da chewged throaghdutanoddtstast
whether constructs such as resilience or social support were more appropriately conceptualised as

being part of a personés-bemgnt al health or psycho

In addition, structural equation modellipgoduces significance estimates fack model, which

allow for the assessment of the fit of the mddelthe datgp<0.05 was deemed as statistically
significant)and comparisons of fit between magldlhe nature of these associations was informed by
the research literature, with each mawsting different assumptions about the relationships between
well-beingand digital technology use. Structural equation modelling was run in IBM AMOS 26

(Byrne, 2010)

Proposed models

Model 1.07 Basic pychological need satisfaction as moderator
Seltdetermination theory informs the current research, as such model 1.0 hypothesised that basic

psychological needatisfaction moderates the relationship between the mental health afmingl|
latentvariable and the digital technology use variable. Whenelantal health and webleing impact
on a pbagcgsychotbgical need satisfaction and this in turrpaots on their use of digital

technology. Se€igure3 for picture of model 1.0.

In model 1.0 rental health and webeing is a latent variable which is composed of psychological
well-being, physical health, mental health, and academic success. Psychologibaingis a latent
variable composed gisychologicalvell-being, stress, resilience, mifulnessandsocial support.

Physical health is a latent variable composed of subjective health, sleep quality, drug use and alcohol
use. Mental health is measured by psychological distress. Academic success is a latent variable
composed of importanad and satisfaction withcademic success. Digital technology isse latent

variable composed oheasures of problematiaternet, smartphone, and gaming.usaital
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technology use is hypothesised to havelationship with mental health and psycholobjigall-

being

Personal characteristic variabke®also hypothesised toe associated with theental health and
well-being variable and the digital technology use variable. Personal characteristics were age, gender,
ethnicity, domicile, sexuality, disdlty, and a socieeconomic status latent variable comprised of

highest level of parent education, POLAR4 and Iglintile data

Error terms were required on each of the observed and latent variables as it is assuhmddbat
not completelycaptureall thatavariable is trying to measure. Therefore, there will be an element of
error in the completeness of the measure. The error terms were applied to all models and are depicted

as ovals irfigures of the models.
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Model 1.17 Basic psychological need satisfaction as moderator

Model 1.1 leldthe same structure as 1.0, with the addition of an academic context latent variable

which feeds into the personal charactersstiariable. SeEigure4 for picture of model 1.1.

Academic context is composed of school, programme level, year, and type (full or part time) of study.
This variable was not added initially as it was hypothesised that it may be adding too many contextual
variables. All further models were adjusted to iiie/excludethe academic context variable

dependent on whether model 1.0 or 1.1 was a better fit for the data. Given the number of variables,
Model 1.0 was created as the basic modelveasltestedor goodness of fit and stability of resuits

compaison tomodel 1.1.

a,
0. o>

I S :

Psych. Distress

= 1 _
[ Psych.Need | Psych. Well-being
1 -
N —
o _ ,:'w . Resilience H—@E
0 Digitol_u ot Mindfulness H@
GR Gaming 0 A PWE Social S 1 .
0 4 Smartphon Digital use MH and Well-being s e |1 E
0 Stress
1] Internet o 0,
= 1 J
Physical Health Slee| ]-.@D
P 1 o,
] Physical health
L ysical hea f—@
Alcohol Use -l-CEEFBJD
' .
Drug use | -cemmm>
o,
CANT
0. | ~0
shge Age
. 0 Academic success
eiGender Gender B
a ersonal Characteristics -
Ethnicit Ethnicity
T — 3 | Importance | I Satisfaction |
Domici Domicile Characterist
— = = 0, "t- "g
Sc:uall exuality — @D
1
eati Disability -0 0.

1
L |
0 Level .

. .
0 Parent Education]-s<ePars
E SES 1

Academic Context 1
School eSd

1 :
IMDquintiles A Yoar |eCoeg
) -y

POLAR4 POLAR FT/PT SFTPT

Figure 4 - Overview of model 1.1



64

Model 2.07 Basic psychological need satisfaction and social support as moderators

Model 2.0 hypothesised thasicpsychological need satisfaction and social suppoderate the
relationship between mental health and ¥eling and digital technology use ($&gure5 for picture

of model 2.0). Social support is often cited as an important factor in the relationship between well
being and digital technology ugBurke et al., 2010; Chen & Lever, 2005; Lup et al., 2015; Ouyang et

al.,2017; Suphan & Mierzejewska, 2018)s such, social support is hypothesised to moderate this

relationship whereby, mental healthandwek i ng i mpacts on a personds s

impacts on their use of digital technology. Basic psydajioll need satisfaction remained as a

moderator in this model.
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Model 2.17 Basic psychological need satisfaction and social support as moderators

Model 2.1was developed because pasviously outlind, the direction in which #relationship
between social support, wddking and digital technology userksis unclearThis modelbroadly

held the same structure as Dbésicpsychological need satisfaction remained as a moderat®r (s
Figure6 for picture of model 2.1). However, the direction of the relationship between mental health

and weltbeing, social support and digital technology use was reversed. Whereby digital technology

use impacts on a per son6s mpaton thelr mental pgalth artd wellwh i ¢ h
being.
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Model 3.07 Basic psychological need satisfaction and psychological distress as
moderators

Model 3.0 hypothesised thasicpsychological need dafaction and mental health moderate the

relationship between welieing and digital technology use. S&gure7 for picture of model 3.0.

This model was developed because the bulk of the research into the relationship between digital
technology usand weltbeing has focused on mental health and clinical populations. As such, this
model hypothesedt hat a p-aing impabtson theirimental health, which in turn impacts
on their digital technology use. This hypothesis sits within the dumiincoim model of mental

health. The direction of the relationship was determined by which of models 2.0 and 2.1 fit the data

best.
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Model 4.07 Basic psychological need satisfaction, psychologitdistress, and social
support as moderators

Model 4.0 was a combination of models 2.0 and 3.0 Fgpee8 for picture of model 4.0. It

hypothesised thdtasicpsychological need satisfaction, social support and mental health moderate the
relationship between welleing and digital technology use. Both social supportagedtal health

(measurd by psychological distre3@arecommonly identified in the literatuigs being associated

with well-being and digital technology use. Therefohés model hypothesigehat social support and
mental health are the key factors in the relationship betweerbeialj and digital technology use.

The direction of the relationghwas determined by which of models 2.0 and 2.1 fit best.
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Model 5.07 Basic psychological need satisfaction and latent variable of mental health as
moderator

Model 5.0 hypothesised thiasicpsychological need satisfaction and a more broadly defatent

variable of mental health moderate the relationship betweerbeiely and digital technology use.
SeeFigure9 for picture of model 5.0. This modeds deeloped asnany of the variables which had

been conceptualised as being a part of psychologicabewlh or physical health in previous models

can also be defined as being part of mental health, and have been described as such in the research
literature.As such, mental health bmmea latent variable composed of psychological distress, stress,
resilience, mindfulness, social support, alcohol use, drug use andidieapeltbeing latent variable

was composed ofgychological welbeingand subjective héth measures.
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Assessing model fit and relationships between variables

The following statistics were used to test the fit of each of the models and the relationships between
each of thevariables in the modelg able3). All acceptability levels are taken frofchreiber, Stage,

King, Nora, & Barlow (200R

Table 3 - Summary of statistical measures to indicate model fit and relationships between variables

Statistical measure

Description

Acceptability level

Probability level

Relative chisquare
(CMIN/DF)

Root mean square error |
approximation (RMSEA)

Comparative fit index (CFI]

Akaike Information Criterion
(AIC)

BrowneCudeck criterion
(BCC)

Standardised regression weig
statistics

Measures the validity of the absolute f
of themodel.

Compares the observed covariance
matrix to the modé predicted
covariance matrix.

Compares the observed covariance
matrix to themodets predicted
covariance matrix.

Tests the fit of the specified model
compared to an independent model,
where all the variables are assumed t
be uncorrelated. The CFl value
represents the ratlmetween the
discrepancy in the specified model an
the discrepancy in the independent
model.

Tests the goodness of fit between
specified models.

Tests the goodness of fit between
specified models.

Assess the direction and strength of th
relationships between the variables in
each model. Direct effects assessed \

path coefficients.

Values < 0.05

Values <5

Values of < 0.08

Values O 0

Model which
generates the lower
value is the bettdit

Model which
generates the lower
value is the better fit

Values < 0.05
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Results

Descriptive statistics

Sample characteristics

In total, 544 students completed the online survey representing 1.4% of the University of Leeds
student population for the 202D20 academic ye@University of Leeds Equality Policy Unit, 2020)
The majority of participants were female (n=385, 70.8%), agezbah=242, 44.5%), heterosexual
(n=429, 78.9%)from a white ethnic background (n=366, 67.3%), from the UK (n=439, 80.7%) and
did not have aisability (n=469, 86.2%). With regard to the academic context, the majority of
participants were full time (510, 93.8%), undergraduate students (n=345, 63.48iy first (n=186,
34.2%), second (=137, 25.2%) or third (n=134, 24.6%) year of stathje4 provides a summary of

sample characteristics, s@ppendixJ for aTabledetailing the full sample characteristics.

Table 4 - Summary of sample characteristics

Variable Level ‘ n ‘ %
(n=544)
Female 385 70.8
Male 185 24.8
Transgender/nchinary 10 1.8
Gender Prefer not to say 4 v
Prefer to seldescribe/other 3 .6
Missing data 7 13
21-25 242 44.5
16-20 165 30.0
Age 26-29 74 13.6
30+ 59 10.8
Missing data 4 v




Variable

Sexuality

Ethnicity

Domicile

Disability presence

Level of academistudy

Year of academic stud

71

Level |
Heterosexual/ Straight
Bisexual
Prefer not to say
Gay man
Prefer to seldescribe/ Other
Gaywoman/ Lesbian
Missing data

White

Asian

Mixed background

Black

Arab

Prefer not to say

Prefer to seldescribe

Any other ethnic backgrounc
Missing data

UK
International
EU
Missing data

No disability
Yes disability
Prefer not to say
Missing data

Undergraduate

Postgraduate
Missing data

1styear
2" year
3dyear
4" year
5 year
6" year
Missing data

429
51
18
17
12
10

366
83
31
13

o~

26

439
65
38

469
63
15

345
197

196
137
134
63
10

%
78.9
9.4
3.3
3.1
2.2
1.8
1.3

67.3
15.3
5.7
2.4
15
13
11

4.8

80.7
11.9

86.2
9.7
2.8
13

63.4
36.2

36
25.2
24.6
11.6

1.8
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Standardised measures

Most participants had average psychological Wwelhg, measured by the WEMWHR®=395, 72.6%)

and some problems with physical health, measured by@8ESL (=417, 76.6%). With regard to
psychological distress, measured by the CaARE4.9% (n=190) of participants were below the
clinical cut off, 20.6% (n=112) had low levels of psychological distress and 18.4% (n=100) had
moderate levels of psychological distress. The majority of participants had a normal level of internet
use, mesured by the Internet Addiction Test (n=320, 58.8%) and a normal level of gaming use,
measured by the Gaming Addiction Scale (n=535, 98.9%)T &lgle5 for a full breakdown of

descriptive statistics of standardised measures.



Table 5 - Descriptive statistics for all measures

73

Measure Category n % | Min. | Max. | Mean 95%
(n=544) confidence
interval for
mean
Psychological Below clinical cutoff 190 34.9
distress Mild psychological distress 112 20.6
Moderate psychological 100 184
distress
CORE10 Moderate to severe 75 13.8
psychological distress
Severe psychological distress 62 114
Total score 539 99.1 0 37 13.92 13.11i 14.56
Missing data 5 9
Psychological Low subjective weHlbeing 77 14.2
well-being Average subjective welbeing 395 726
WEMWBS High subjective welbeing 70 129
Total score 542 99.6 40 70 46.13 45.55-47.36
Missing data 2 4
. Total score 546 985 0 30 21.06 20.30i 21.69
Perceived Stress Scale Missing data 3 15
. . Total score 538 98.9 6 30 18.04 17.69i 18.67
Brief ResilienceScalé Missing data 6 11

1 The Perceived Stress Scale scores range frdth Higher scores indicate greater perceived stress.
2 The Brief Resilience Scale scores range freB06Higher scores indicate greater resilience.



Physical
health

Measure |

Multidimensional Scale
of Perceived Social
support

Mindfulness Attention
Awareness Scale

BasicPsychological
Need Satisfaction and
Frustration Scale

EQ-5D-5L

74

Category
Low support
Moderate support
High support
Total score
Missing data

Total score
Missing data

Total psychological need
satisfaction score

Total psychological need
frustration score

Missing data

Overall health today

Mobility T no problems
Mobility T some problems

Self-carei no problems
Self-scarei some problems

Meaningful activities no
problems

Meaningful activities some
problems

n |
44
149
344
537
7

538
6

520
520
24

542

479
58

500
37

363

174

% | Min. | Max. | Mean |

8.1
27.4
63.2
98.7

13

98.9
11

95.6

95.6

4.4

88.1
10.7

91.9
6.8

66.7

32

3 The Mindfulness Attention Awareness Scale scores range B6. Higher scores indicate greateindfulness

18

12

7 535

5 3.01

60 44.13

60 31.61

100 72.24

95% CI

5.2971 5.52

55.561 58.23

43.451 44.87

30.671 32.38

73.351 76.27



EQ-5D-5L cont.

Pittsburgh Sleep
Quiality Index

AUDIT-C

DUDIT-C

75

Category
Pain or discomfort no
problems
Pain or discomfort some
problems

Anxiety or depressioh no
problems

Anxiety or depression some
problems

Total score

Total scoreno health
problems

Total scoresome health
problems

Missing data

Good sleep quality
Poor sleep quality
Global score
Missing data

No intervention indicated
Intervention indicated
Missing data

Total score

No intervention indicated
Intervention indicated
Total score

Missing data

n |
331

206

164
373
537
120
417
7
16
498
514
30

199
344

543

462
73
541
9

% | Min. | Max. | Mean |

60.8

37.9

30.1

68.6

98.7
22.1

76.7
13

2.9
91.5
94.5

5.5

36.6
63.2

2
99.8

84.9
13.4
95.4

1.7

23

19

13

7.37

7.98

5.40

.79

95% CI

7.041 7.46

7.751 8.22

5.161 5.74

.61-.93



Subjective
importance
of and
satisfaction
with
academic
success

Digital
technology
use

Measure

Importance of academi
success

Satisfaction with
current academic
success

Internet Addiction Test

Gaming Addiction
Scale

Smartphone Addiction
Scalé

76

Category |
Important
Neither important nor
unimportant
Unimportant
Total score
Missing data

Satisfied

Neither satisfied nor
dissatisfied
Dissatisfied

Total score

Missing data

Normal level ofinternet use
Mild level of internet addiction
Moderate level of internet
addiction

Severe dependence on intern
Total score

Missing data

Normal level of gaming
Pathological level of gaming
Total score

Missing data

Total score
Missing data

n |
529
8

6
543
1

347
62

134
543

320
164
30

515

29
535
538

507
37

% | Min. | Max. | Mean | 95% ClI
97.2
1.5

11
99.8 1 3 104 1.017 1.06
2

63.8
11.4

24.6
99.8 1 3 161 1.5371 1.68
2

58.8
30.1
5.5

2
94.7 0 82 28.35 26.971 29.54
5.3

98.3
.6
98.9 7 28 9.78 9.2671 10.06

93.2 33 174 91.08 88.541 93.66
6.8

4 The Smartphone Addiction Scale scores range frorh9®3 Higher scores indicate a greater level of smartphone addiction
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Structural equation models fit and estimates

Assessment of fit was measured for each of the seven models. gf.able

Table 6 - Model fit statistics for models 1.0, 1240, 2.1, 3.0, 4.0 and 5.0
Model version

1.0 1.1 2.0 2.1 3.0 4.0 5.0
Probability <.001 .<.001 .<.001 <.001 <.001 <.001 <.001
Level

CMIN/DE 5 5.683 5.218 5.131 5.147 5.171 5.111 4.836
RMSEA 6 .093 .088 .087 .088 .088 .087 .084
CFl 7 .679 .644 .651 .610 .649 .655 .676

AIC 8 1683.475| 2112.341] 2077.073] 2082.807| 2091.704| 2066.596| 1971.821
BCC8 | 1691.823] 2123.569 2088.418| 2094.152| 2103.049 2078.058/ 1982.269

Models 1.0 and 1.1

Models 1.0 and 1.1 were the fundamental models whasiepsychological need satisfactiaras

hypothesised tmoderateahe relationship between mental health and-eihg and digital

technology use. The models were compared for goc
latent variablémproved model 1.0. Both models reached significapeed.001) and so were an

appropriate fit for the data. Model 1.1 had a better parsimonious fit and absolute maidINIDF

=5.218 RMSEA= 0.088) than model 1.@MIN/DF = 5.683,RMSEA= 0.093). Hbwever, both

models were not more appropriate than equivalent independent models, where all the variables are

assumed to be uncorrelat€tH: model 1.0 = 0.679, model 1.1 = 0.644). Furthermore, model 1.0

5 Used to compare the observed covariance mattixetmodels predicted covariance matrix. Values
of <5 are considered acceptable.
6 Used to compare the observed covariance matrix to the models predicted covariance matrix. Values
of <0.08 are considered@ptable.
7 Represents the ratio between the discrepancy in the specified model and the discrepancy in the
independent model. Values O .95 are consider ed
8 Used to test the goodness of fit between specified models, lower values indicatefé.bette
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(AIC =1683.475BCC= 1691.823) was a better fihen compared to model 1AIC = 2112.341,
BCC=2123.569). SeAppendixK for model 1.0 parameter estimates &iglrel10for model 1.1

parameter estimates.

Model 1.1 included all the variables originally hypothesised as impacting on the relationsldprbet
well-being, mental health and digital technology use and it was a better parsimonious and absolute fit
than model 1.0. While the increase in AIC and BIC from model 1.0 to model 1.1 could indicate that
model 1.0 was a better fit, this is more likelychese of the inclusion die additionalariables in the

later model. Therefore model 1.1 was used as the fundamental structure for further models and the

| atent variable 6academic context©6é was included

The standardised parameter estimafasodel 1.1 Figure 10) show that mental health and well

being was significantly positively associated with basic psychological need satisfactioneg,p <

0.001) and significantly negatively associated with digital bse-(25,p < 0.001),while accounting

for the proposed moderators. Digital technology use was negatively associated with mental health and

well-being  =-0.06,p < 0.100), although this relationship did not reach statistical significance.
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Models 2.0 and 2.1

Models 2.0 and 2.1 hypothesised that basic psychological need satisfaction and social support
moderate the relationship between mental health anebe®ly and digital technology use. The

models were compared for goodness of fit to test the directidre aétationship between mental

health and welbeing, social support and digital technology use. Model 2.0 was a better fit across alll
the model fit measurdseeTable6). As such, the relationship for moderators in further models was

hypothesised as gairfrom wellbeing to digital technology use

Analysis of model 2.0 showed that mental health and-betig was significantly positively
associated with social suppobt<£ 0.50,p < 0.001) and significantly negatively associated with
digital technology se f =-0.15,p < 0.001). Mental health and wetleing remained significantly
positively associated with basic psychological need satisfadtierd(70,p < 0.001) and significantly
negatively associated with digital technology Use {0.15,p < 0.001). Digital technology use was
significantly negatively associated mental health and-bestig = -0.09,p < 0.05). However,
neither the parsimonious nor absolute fit were at an acceptable level for modeVENIQE =
5.131,RMSEA =0.087), indicanhg that further refinement/additions of the model were requied.
AppendixL for aFigureof model 2.0 parameter estimates &ppendixM for Figureof model 2.1

parameter estimates.

Model 3.0

Model 3.0hypothesisedhatpsychological distress ant@dsicpsychological need satisfaction
moderate the relationship between digital technology use andeiat). Model 3.Qvas a poorer fit
than model 2.0 across all model fit indices (§able6). As such, no further interpretation was made

on the resultef model 3.0. SeAppendixN for model 3.0 parameter estimates.
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Model 4.0

Model 4.0 hypothesised that basic psychological need satisfaction, psychological distress and social
support moderate the relationship between-lseihg and digital technology @slt was a better fit

than any of the previous models on most measures. However, model 1.0 was a b&irfit (
1683.475, BCC = 1691.828vhen compared to model 4 AIC = 2066.596BCC= 2078.058). It is

likely this is due to the complexity of modeD4dcompared to model 1.0.

Analysis of model 4.0 showed that wbking was significantly negatively associated with
psychological distres®E -0.85,p < 0.001) and significantly positively associated with social

support b= 0.51,p <0.001) andbasic psychological need satisfactiénr=(0.71,p < 0.001).

Psychological distress was significantly positively associated with digital technolodyt1€e20,p

< 0.01). Social supporb(=-0.10,p < 0.05) andbasicpsychological need satisfactiom= -0.08,p =

0.14) were negatively associated with digital technology use, although only the relationship between
social support and digital use reaclséatisticalsignificance Digital technology use was negatively
associated with welbbeing @ = -0.03,p = 0.45), but this relationship did not reasthtistical

significance However,neitherthe parsimonious nor absolute model fit for model 4.0 were at an
acceptable level (@IN/DF = 5.111,RMSEA =0.087) indicating that further additions/ adjustments

were requiredSeeFigure1l for model 4.0 results.
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Model 5.0

Model 5.0hypothesised that basic psychological need satisfaction and a latent variable of mental
health moderate the relationship between-velhg and digital technology use. It was a better fit than
other models across most model fit measures. However, modelhiaihed a better fit when
compared to model 5.\[C = 1971.821BCC= 1982.269). The parsimonious modefét model
5.0was at an acceptable levelMON/DF = 4.836) but the absolute model fit was rRMSEA =

0.084).

The mental health latent variablas composed of several factors. Psychological disthes®.86)

was positively assoc ipealuewhs genetated as theeragtessibn weightfdrt h 6

psychological distress was constrained to 1 for analysis. Stres3.79,p < 0.001)and sleep

disturbanceff=0.55p<0001) were significantly positively

support b=-0.50,p < 0.001), mindfulnessf(=-0.55,p < 0.001) and resilienceéb(= -0.58,p <

0.001) were significanthme gat i vely associ ated wbh=t0l00,p&c0.68)t a l
and drug useb(= 0.06,p = 0.17) were not significantly associated witie mental healthatent

variable In this context, higher mental health scores indicate higher leveisrihlhealth

difficulties (higher levels of psychological distress, stress and sleep disturbance and lower levels of

social support, mindfulness, and resilience).

Model 5.0 showed that welieing was significantly negatively associated with mental héakth
0.90,p < 0.001) and significantly positively associated withsicpsychological need satisfactiom=
0.75,p < 0.001). Mental health was significantly positively associated with digital technolog use (
= 0.26,p < 0.001) Basic pychological eed satisfaction was not significantly associated with digital
technology usef\= 0.001,p = 0.99). Digital technology use was significantly negatively associated

with well-being  =-0.16,p < 0.01). Sed-igure12 for model 5.0 parameter estimates.

a
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Sensitivity analysi$ models 6.0 and 6.1

Following analysis of the initial models, two further madelere indicated. Model 6.0 was developed
to clarify which measures and constructs best align with psychologicabeiath and which align
with mental healthThese decisions were based on how these constructs are defined in the literature

and which poputions the measures were developed for use with.

The psychological welbeing latent variable was composed of those constructs that are more often
associated with nealinical populations in the research literature (subjective-bahg, resilience,
mindfulness, and social support). The mental heaémtavariablevascomposed of the constructs

that are more relevant to clinical populations in the research literature (psychological distress, alcohol
use, drug use and sleep disturbance). It was unclear whether stress sat in the psycholelgaabwell

or mental healthariable and so stress was tested in both. In model 6.0 stress was within
psychological welbeinglatent variableand in model 6.1 it was withithe mental health latent

variable. Due to model 5.0 being the best fit of the previous models, it was hypethinsit mental
healthandbasicpsychological need satisfactiomoderated the relationship between wwding and

digital technology use.

Results for modes 6.0 and 6.1

Model 6.0 was a slightly better fit across all model fit measures than modé@b®lé 7) therefore,

the results of model 6.1 were not interpreted further AggEendixO for model 6.1 results). Model

6.0 was a better fit than models 1.1 to 4.0. However, modeABD=< 2034.691BCC =2046.036)

was not as good a fit as model 580G = 1971.821 BCC= 2046.036) and it did not reach an
acceptable level for parsimonious or absolute model MI{¢DF = 5.016,RMSEA =0.084).
Psychological distress was consistently conceptualised as a measure of mentatiesstimodels

1.0 to 5.0but thesuperior fit of model 5.0 when compared to model 6.0 confirms that stress, alcohol

use, drug use, sleep disturbance, resilience, social support and mindfulness are factors which
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contribute to mental health and moderate the relationship betweebeiredland digital technology

use.

Table 7 - Model fit statistics for models.0,6.0 and 6.1

Model Version

5.0 6.0 6.1
Probability Level <.001 .000 .000
CMIN/DF s 4.836 5.016 5.027
RMSEAs& .084 .086 .086
CFl 7 .676 .662 .660
AIC 8 1971.821 2034.691 2041.876
BCCs 1982.269 2046.036 2053.104

Model 6.0 Figure B) showed that welbeing was significantly negatively associated with mental
health p=-0.88,p < 0.001) and significantly positively associated witsicpsychological need
satisfactionfy = 0.72,p < 0.001). Mental health was significantly positively associated with digital
technology usef(= 0.28,p < 0.00]). Basic sychological need satisfactiorag/negatively associated
with digital technology use, although this relationship did not reach significarece(08,p =0.23).
Digital technology use was negatively associated with-tagthg, but this relationship did not reach

significance f =-0.08,p = 0.40).
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Results summary

Model 5.0 was the best fior the dah acrossll the models testetherefore models 1.0 to 4.0, 6.0

and 6.1 are rejected. This suggests that mental hedl&st onceptualised as a muftceted

construct which is composed of psychological distress, stress, sleep disturbance, resilience, social
support and mindfulnesBrug and alcohol use were not significantly associated with the mental
health latent variable and therefore should not be considered as an indicator of mental health in this
data set. Welbeingis conceptualised asdistinctconstruct which is composed subjective

psychological welbeing and physical health this sampleThe parameter estimates of model 5.0

show that digital technology use is negatively associated withbseiy and that mental health

moderates this relationship.
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Discussion

Research rationale and aims

A significant proportion of young people attend higher education in the UK (5@&p@&rtment for
Education, 2019)Research suggests that university can be a time of increased ¢Stetksvski et
al., 20R) and that demand fatudentwell-being support services has increased in recent years
(Thorley, 2017) Therefore, understanding and protecting the-tveilhg of university students has

become increasingly important to policy makers, universities and support services

Digital technology use has been identified as one of the factors that impacts on theingethf
university students internationafardak, 2013; Odaci & Cikrikgi, 2014; Ouyang et al., 2017; Rayan
et al., 2017; Sultan, 2019; Turel et al., 2018; Ye & Lin, 20baddition, much of the research

around the impact of digital technology use in student populations has fasupeablematic or
addictive levels of digital technology use and its relationship with mental t{Balthainian et al.,

2014; Liu, Ni, Yan, & Chen, 2009; Orsal & Sinan, 2013; Younes et al., 2016)

The rehtionship between digital technology use andWelhg is not currently well defined in the
UK student population. As such, the current research aimed to understand whether digital technology
use is associated with wddeing in UK university students atal explore the relationships between

digital technology use and the factors that relate to-lbestig.

Summary of models and results

In all nine modeldested the digital technology latent variable was composed of measures of
problematic internet, smartphone and online gaming use. The placement of the measures which
related to welbeing changed across models depending on the underlying theoretical assumptions

Digital technology was hypothesised as having a relationship withbewly.Basic sychological
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need satisfaction, social support and mental health were hypothesised to moderate the relationship

between welbeing and digital technology use.

Of the nhe models tested, model 5.0 was the best fit for the data. Model 5.0 hypothesised-that well
being was a narrower construct than in other models, measured by subjective psychological well

being and physical health. This model also hypothesised that thierstép between welbeing and

digital technology use was moderateddagicpsychological need satisfaction and mental health. The
mental health latent variable in model 5.0 was measured by psychological distress, stress, alcohol use,
drug use, sleep digrbance, resilience, mindfulness, and social suppbg.superiority of model 5.0
suggests that it is most appropriate to conceptualise mental health as a multifactorial variable
composed of psychological distress, stress, drug and alcohol use, dledyadce, resilience,

mindfulness, social support. Wdidking is a discrete construct which is composed of subjective

psychological welbeing and physical health.

Well-being was found to have a significant negative association with mental healthjmtiighhad
a significant positive association with digital technology use. Therefore, mental health moderated the
relationship between welleing and digital technology use. Digital technology use was significantly

negatively associated with wedking.

This suggests that the negative relationship between digital technology use aneingeis
dependent on a personébés ment al health. Whereby
are more likely to have higher levels of problematic digéehnology use. Also, that those with

higher levels of mental health difficulties are more likely to experiesteced welbeing as a result

of their problematic digital technology usmpacting a their weltbeing.These results will now be
consideredn more detail, in relation to the research questions and in the context of the wider

literature.



91

Is digital technology use associated with wbking in university students?

The first research question sought to understand if digital technologyassoisated with welbeing

in the university student population. Previous research has used university student populations to
investigate whether specific components of mental health an<weiell, such as anxiety or
depression, are associated with digig@hnology uséBahrainian et al., 2014; Beranuy et al., 2009;
Demirci et al., 2015; Hong;hiu, & Huang, 2012; Lepp et al., 2014; Orsal & Sinan, 2013; Younes et

al., 2016)

Others have used a specific measure of psychologicabeilly to investigate how weltleing is
associated with digital technology u&gardak, 2013; Odaci & Cikrik¢i, 2014; Ouyang et al., 2017;
Rayan et al., 2017; Sacco, 2018; Sultan, 2019; Suphan & Mierzejewska, 2016; Turel et al., 2018; Ye
& Lin, 2015). However, little is known about how wedking as a holistic conrsict with multiple

factors is associated with digital technology use in the UK university student populaocurfént
research aimed to address this question, whilst acknowledging the complexity of defining and

measuring all the factors which contribub weltbeing in university students.

The strength of the relationship between digital technology use antbeied varied across models.

This variation occurred because each of the models proposed differing relationships between each of
the mental halth, psychological welbeing, and physical health measutasall cases the

relationship between digital technology use and-Weihg was negative. In model 5Which was the

best fit for the datayell-being and digital technology use were signifitanegatively associated.
Therefore, it is reasonable to conclude that digital technology use is negatively associated with well
being inUK university students, whereby more problematic digital technology use is associated with

lower levels of welbeing
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What are the relationships between digital technology use and the factors ofbeelg in

university students?

Three moderators of the relationship between-imeithg and digital technology use were proposed:
basicpsychological need satisfaction, social support and mental health. The following sections
discuss how each of these moderators was found to be assedgiftevell-being and digital

technology use.

Does ychological need satisfactiomoderate the relationship between welbeing and

digital technology usé

Self-determination theory posits that we have three basic psychological needs and that satisfying these
needs drives our behaviofRyan & Deci, 200Q)Basic gychological need satisfactitwas been

shown to be related to digital technology use and-bwEhgin university studentéChen,

Vansteenkiste, Beyers, Liesbet Boone, et al., 2015; Cordeiro et al., 2016; Hsu et al A2G0eh,

basic psychological need satisfactisas hypothesised to moderate the relationship between well

being and digital technology use across all models. It was hypothesised that betteingallould

lead to greatepasicpsychological need sataftion. Also, that those with greatmsicpsychological

need satisfaction would have less problematic digital technology use as they would be less motivated

to use digital technology to satisfy their psychological needs.

In the mat appropriatenodel 6.0) basicpsychological need satisfaction did not moderate the
relationship between digital technology use and-weihg. There was a positive, statistically
significant relationship between wdiking andasicpsychological need satisfaction but no
staistically significant relationship betwedrasicpsychological need satisfaction and digital
technology use. Therefori¢ canbeconcludel that better welbeing is associated with greatexsic
psychological need satisfaction in the university studepufation; a finding consistent with

published researdiCordeiro et al., 2016; Sheldon & Bettencourt, 206@)wever it is concluded
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thatbasicpsychological need satisfactidoes notnoderate the relationship between digital

technology use and webeing in university students.

In the foundation model (1.basicpsychological need satisfaction did moderate the relationship
between welbeing and digital technology use. This relasibip did not hold as the models became
more complex and other moderators were added. This suggests that other factors, such as mental
health, are more important than psychological need satisfaction to the relationship between digital

technology use and Webeing.

It was hypothesised that the less a person feels thab#mapsychological needs are satisfied in

reaktlife, the more they feel compelled to use digital technology to satisfy these needs. This was
hypothesised in the context of problematiaddictive levels of digital technology use whereby the
motivation to satisfy these needs can lead to compulsive and addictive levels of digital technology
use. The weak relationship betwdmsicpsychological need satisfaction and digital technology us

may have been impacted by the lack of problematic or addictive levels of digital technology use in the
sample as only 5% of the sample had moderatesevere levels of internet addiction (5.5%

moderate, 0.2% severe) and only 0.6% had pathologicaklefglmingThe relationship between
basicpsychological need satisfaction and digital technology use may also have been weak in the
sample because tieodels assume linear relationships between variabi@shis may not be the case

in this relationshipF or exampl e, the r@l sahapeaddasiogph enraggby e mor
psychological need satisfaction is only strongly associated with digital technolofypyr tisese who

have low levels obasicpsychologicaheed satisfactio

In addition, psychological distress has been found to moderate thenshe between digital
technology use anosicpsychological need satisfactigWong et al., 2014) It may be thabasic

psychological need satisfaction only moderates the relationshipdretmadtbeing and digital
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technology use for those who have higher levels of psychological distress and problematic digital
technology useTherefore, basic psychological need satisfaction nmijpave moderated the
relationship between digitedchnology use and webeingas the sample did not have high levels of

psychological distressndbecauséhe models assume a linear relationship between variables.

Does scial support moderate the relationship between weHlbeing and digital technology

use?

Social support is widely cited as being linked to bothwelhg and digital technology use. However,
the direction in which this relationship works fdK university students is not clear in the literature.
Models 2.0 and 2.1 were developed to testdinection of this relationship. Specifically, whether
well-being impacts on social support, which in turn impacts on digital technology use or whether the
relationship works the opposite way (with digital technology use as the independent variable). The
results of these models suggest thatdihection of therelationship is from welbeing, to social

support and then to digital technology use. Therefore, all further moderator relationships were
hypothesised in this direction. As models 2.0 and 2.1 nerréound to be a good fit for the data no

further interpretation of théindings of these modelsag made.

In model 5.0 social support was conceptualised as contributing to the mental health latent variable. It
had a significant negative relationshiglwimental health whereby, greater social support was
associated with lower levels of mental health difficulties. The relationship between social support and
mental health was stronghese results fit with the research around the negative impact that poor
social support has on mental health in university studetger & Eisenberg, 2009; Peng et al.,

2012; Tajalli, Sobhi, & Ganbaripanah, 2010)

As social support was significantly associated with the mental health latent variable in matlel 5.0,
can be concludethat social support is an important factor whederstandinghe relationship

between mental health, digital technology use andbeally. These results are consistent with the
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literature which has established the relationship between social suppotieimglland digital
technology use in university studefiBurke et al., 2010; Chen & Lever, 2005; Fumero et al., 2018;
Gulact, 2010; Noble et al., 2008; Ozcan & Buzlu, 2007; Reifman & De®&kétter, 1990; Stallman
et al., 2018)In summaryijt cannot be concludetiat social support alone moderates thati@hship
between digital technology use and wadling. However, the findings of this research show those
with better social support have better wading, essmental health difficulties and less problematic

digital technology use.

Does nental health amoderate the relationship between wellbeing and digital

technology us@

Research into the impact of digital technology use often focuses on its relationship with mental health
difficulties. More problematic digital technology use has been shown to be associated with anxiety,
depression and other indicators of mental healffcdifies in university studen{@ahrainian et al.,

2014; Beranuy et al., 2009; K Demirci et al., 2015; Orsal & Sinan, 2013; Younes et al., 2016)
Therefore, it was deemed important to investigate the impact ohhte#lth on the relationship

between welbeing and digital technology use in the current research.

The way in which mental health was conceptualised changed across models. In its least complex
form, it was measured by psychological distress alone (reddelto 4.0). In model 5.@hich was

the best fit for the datapental hellh wasconceptualised as a more complex construct measured by
several indicators of psychologidaalthanddistress It was hypothesised that mental health would

moderate the tationship between webeing and digital technology use.

In model 5.0 higher levels of psychological distress, stress, drug and alcohol use and sleep disturbance
and lower levels of resilience, mindfulness and social support indicated greater mental health
difficulties. All the measures, apart from drug and btdaise, were significantly associated with

mental health.
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It was hypothesised that drug and alcohol use would be associated with mental health, however drug
and alcohol use did not significantly contribute to the mental health latent variable in n@oddiis

is surprising considering previous research has shown that mental health difficulties are associated
with drug and alcohol use in university studgR&hardson et al., 2016; Seether et al., 2019; Tembo

et al., 2017pnd the high levels of potentially problematic drinking levels in the sample (an alcohol
intervention was indicateaf 63.2% of participants). The discrepancy in these results and the wider
literature may be due to the measures of drug and alcohol use used in the current research. The
AUDIT-C (Saunders et al., 199a8hd DUDIT-C (Berman et al., 2005)ere developed to be used as
screening tols and further assessment should always be completed to identify problematic drug or
alcohol use. As no further assessment of drug and alcohol use was completed in the current research,
it is possible that only a small proportion of those for whom anviatgion may be indicated would

go on to meet problematic levels of drug or alcohol use. As such, the actual level of drug and alcohol
use in the sample may not reach the levels that are associated with poor mentadpialtiie

assumption of a lineaelationship between drug and alcohol use and mental health may have

impacted on the strength of the relationship between these variakdeslition, drug and alcohol use

may be perceived as a more oO6nor mawhédomaattendof uni v

university and, in some cases, may not be associated with mental health difficulties.

In model 5.0 mental health was significantly associated withlvesfig and digital technology use.

Whereby, those with lower wellieing had higher lels of mental health difficulties and higher levels
of digital technology use. Therefoiecan be concludethat mental health moderates the relationship
between welbeing and digital technology use in that, for those with higher levels of mental health
difficulties, digital technology use is more likely to be problematic and to be associated with lower

well-being
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Digital technology use lsdbeen associated with greater psychological dist(asgzamal et al.,

2016; Anand et al., 2018b, 2018a; Beranuy et al., 2868%s(Deaherage et al., 2014; Wang et al.,

2015)and sleep disturban¢@dams & Kisler, 2013; Anderson, 2010; Matar Boumosleba&louk,

2017)and lower levels of resiliend&im, H. J., & Sim, 2018; Kim et al., 2014nindfulnesgCalvete
etal.,,2017;Gameduadi x & Cal vet e, 2 0 ardl socid suppe(Ruchero et & AK i n,

al., 2018; Ozcan & Buzlu, 200@nd the current research is consisteith this literature.

The current results are consistent with the wider evidence that mental health is negatively associated
with problematic digital technology use in university stud¢AtsGamal et al., 2016; Bahrainian et

al., 2014; Beranuy et al., 2009; Kross et al., 2013; Younes et al.,. Zbi6nodeating effect of

mental health on the relationship between digital technology use anbeirgdl also fits with the dual
continwum model of mental healtfTudor, 2013) which posits that mental health and wding are

two distinct but related concepts. The current results are consistent with conceptualisingjivgedls
distinct frommental health; both mental health and virding have different relationships with digital

technology use but are strongly associated with each other.

Clinical implications

The main findings of this research, that problematic levels of digital technology use have a negative
impact on university student wedeing and that mental health moderates this relationship, have
implications for universities and serviddstsupport miversity students. As universities have a

vested interest in promoting the wbking of their students, it is important that they are aware of and

consider the impact that problematic digital technology use can have ebeivejl

Digital technology isan integral part of everyday life for most university students and is used for both
personal and academic reasons. As such, it is likely that it will be difficult to change attitudes and

behaviours associated with digital technology use without firstibgilan awareness of the impact it
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can have on welbbeing. To build awareness universities should consider providing information to
their students about the potential impidett theirrelationship with digital technologyan have on
theirwell-being. Suchnformationshouldfocus on how to recognise when digital technology use
might be affecting welbeing and how students might chaisgehrelationshigg with digital

technology to reduce the negative impact on+veihg

This informationshould also idetify the role that mental health plays in the relationship between
digital technology use and wddkeingand provide students with information mental health support
servicesUniversities should ensure that this informatiorasily accessiblacross ampusand

embedded into the welleing information routinely given ®&tudents

Services which support university students with their mental health, such as counselling or mental

health teams, should also be aware efattsociation between mental healifficulties, problematic

digital technology use and wedking The findings of this research have identified that those with

mental health difficulties are likely to be at risk of greater levels of problematic digital technology use

and poorer welbeing It may be helpful to screen for the negative impact of using digital technology

when support services are completing assessments with students. It is important that services begin to
ask questions about student sifilafuleplctare ofthen shi p wi t h

behaviour s, beliefs and experiences -beihgat | mpact

In cases whereelationshig with digital technologyarei dent i fi ed as being a par
recommended that support services consider specific strategidgdress thisLower levels of

mindfulness have been shown to predict internet addiction in university stqdgrgssk e nder & Ak i |
2011) Building mindfulness skills may help students to be more aware of their digital behaviours and

the emotional impact of using digital technology. The findings of the current research suggest that

basic psychological need satisfaction may also have a role to play in motivations to use digital
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technology. As such, it may be helpful to work with students to identify what psychological needs
they maybe tying to satisfy by using digital technology armhsider other ways in which these

needs could be met.

Screening for the impact of problematic relationships with digital technology may also identify
students who have problematic or pathological levels of use. Although the UK does not currently
diagnosdligital addictionpther thargamingdisorder thereare evidence based programmes for the
treatment of digital addiction. These include Mindfulnbased and Cognitive Behavioural Therapy
interventiongdKuss & LopezFernandez, 2016; Li et al., 2017; Pontes, Kuss, & Griffiths, 2015)
Trained professionals, such as clinical psychologists and psychotherapists, may consider using
effective tools andechniques from such interventions when working with students who report

problematic levels of digital technology use.

The current results are particularly pertinent in the context afutrentCOVID-19 pandemic. With
universities closed and social cact in person very limited, students are now required to use digital
technology in all aspects of their lives. As such, it is more important than ever that universities
disseminate information about signs of a having a problematic relationship with w@igitablogy

and how this may impact on wdiking.This may be of particulaelevanceo studentsdentified as

having mental health difficulties.

Whilst the results of this research show that digital technology can have a negative impact on well
being,it is important to remember that others have found that digital technology use can have a
positive impact on social support, sefteem and happiness and lonelir{Bsske et al., 2010; Y.

Chen & Lever, 2005; Ouyang dt,&2017) As such, these recommendations should only be

i mpl emented where a studentds relationship

where it has a negative impact on their waing.

wi t h
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Strengths and limitations of thecurrent research

Thecurrentresearch has several strengths and limitations which will now be discussed. Broadly, thes
are related to the sample size and representativeness of the UK student population, the measurement

and collection of data and the analysis of the.data

Strengths andimitations of the sample

It is a strength of the current research that the sample size exceeded what was considered acceptable
for the analysis. Howeveas thesample is a small proportion of the University of Leeds student
population (1.4%)generalisations about the findings of this research should be made with caution. In
addition, the data wamly collected from students at the University of Leeds and firer¢he

samplemay notberepresentative aftudent populations at othgK higher education providershe

sample is broadly representative of the University of Leeds statardcteristicand included

participants from a broad range of faculties arayjpamme levels. Howeveahere are some

discrepancies between the sample and the University of Leeds student popRéaticipants were

more likely to be female, from a white ethnic background and a UK resident than those in the

University of Leeds pagation.

The sample shows low levels of problematic digital (@s@%gaming addiction, 5.7% internet
addiction).However, these estimates are broadly in line with findings from other research into the
prevalence of digital addiction in Uthiversity students. Estimates range from 3.2% to (#896s et

al., 2013; MorahaiMartin & Schumacher, 2000Qs outlined in the discussion relation towhy
basicpsychological need satisfaction did not moderate the relationship between digital technology
and weltbeing, this may have impacted on the strength of the relatioriatips modelsAs much of
theliterature used to inform the current research focused on problematic levels of digital technology
use the variables hypothesised to moderate the relationship betwedeiwgland digital technology

may not hold for a sample with low levels of problematse.
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Due to procedural constraints, outlined in the method, opportunistic sampling was used. Therefore,

the sample was open to se#lection bias and the sample maywbblly representhe University of

Leeds student populatigBethlehem, 2010)The survey was advertised across the University of

Leeds and recruited from a wide range of faculties. However, it is possible thegtlsetfon bias

meant that people who were particuldarterested in the impact of digital technology use were more

likely to participate. Such people are likely to havegxisting opinions about the relationship
betweerdigital technology usand weltbeing introducing the potential for bias in their resges. It

is not possible to estimate the degree to which this may have impacted on the findings of this research.
However, the data was normally distribditen all measureas expectednd therefor¢here is no

indicationof extreme responses or that responses skareed by selfelection bias.

Strengths and limitations in collection and measurement of data

All the measures were collected via s&lport and therefore may have been influenced by demand
characteristics. Wdreby, participantesponsemay have been influenced by the assumption that the
researchers hypothesised that digital technology is negatively associated wiikingl!To mitigate
against the impact of this standardised measures with good psych@rmiacies were used for all
variables, where possibleHowever, this was not possible for academic suctessforethe data for

academic successlikely to be less reliable and valid than other variables.

Data was collected from students acrossattedemic journey but only at one time po#s.student
well-being fluctuates across time at univergBgwick et al., 2010; Cooke et al., 20065 a
limitation of the current research thaterencesannot be madabouthow the relationship between
digital technology and welbeing changes over time in the sampi@boutcausalityin these

relationships
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Strengths and limitations in analysis

Structural equation modelling allowed for complex analysis of a large nwhisariables. The

current research was able to test theoretical relationships between digital technology use, factors that
influence wellbeing, academic success, factors that influence mental health, personal characteristics
and academic context. It alsompared different theoretical models with each other in terms of the fit

for the data and was able to identify the model that was the best fit.

However it was notpossible in the scope of the current research to investigate in depth the impact of
individual characteristics, such as demographic variables, on the relationship between digital
technology use and webeing. Such analysis may have given further insight into the risk factors for
problematiadigital technology usand led to a better understamgliof how to support university

student welbeing.In addition, structural equation modelling asssiirear relationships between
variables, wherebgssociated variables increase/ decrease at the same rate. However, some of the
relationships between vablesin the modelssuch adasicpsychological need satisfaction and

digital technology use, may not have been linear. The assumptiail tiationshipbetween
variablesarelinear may havémpaded on the strength of relationships which arelinearandmeant

that they were statistically weakidvan hypothesised.

Future research recommendations

To ensure that the results anere generalisabl® the UK student population, future research should
aim to yield a bigger and more representativepdanibata collection should also take place at
numerous UK universities to highlight any variance in the results basgiffenentstudent

populatiors. It is also recommended that longitudinal data is collected. This would allow for a greater
understandig of how problematic digital technology use impacts on-weihg across the university
student journeywith the potential to identify the factors that influence #nid better understand

causality
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In addition, further analysis could be completed on the data collected in this research to identify the
personal and contextual factors which increased the risk of digital technology having a negative
impact on wellbeing.Gender has been identified asaatbr which influencewell-being mental
healthand digital technology ugéljomaa et al., 2016; MorahaWartin & Schumacher, 2000;

Pereira et al., 2019; Thorley, 201As such, itvould be helpful to further understand the impafct
gender on the relationships identified in the current rese@netilarly, socieeconomic status is

strongly associated with many of the factors related tobeilig and mental healfndrews &

Wilding, 2004; Cooke, Barkham, & Bradley, 2004; Smith & Naylor, 20G5)as also been

associated with digital technology use, althoug tblationship is not clear from the current
literature(Kayri & Gunug, 2016; Lee & McKenzie, 201Fjurther analysis on the impact of gender

and socieeconomic status on the relationship between digital technology usesiflzking would

allow for more targetedromotion of wellbeing information and allow clinicians to be more aware of
the characteristics that make a person more at risk of a problematic digital use and the negative impact

of this on their welbeing.

Mental health was found to moderate the relationship between digital technology use draingell
therefore it would b@ertinent to disaggregakergerdatasets during analydissed on the presence of
a diagnosed mental health condition (identified in the disability status questibissyvould allow

for a morespecific understanding of the definition of mental heafthidentify whether thoseith
diagnosed mental health conditions specifically experience greater levels of problematic digital

technology use angborer wellbeing.

Greater understanding of how the relationship between problematic tBghiablogy use and well
being changes across time and the risk factors associated with this would increase our ability to
recognise the warning signs of problematic digiteg Thus,allowing us to intervene earlier and

betterprotect university studenteil-being and mental health.
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Conclusions

The current research was an exploratory study investigating whethdveiradl is related to digital
technology use in university students and if so, what factors are important to this relationship.
Findings indicge that digital technologysehas a negative impact on wéking inUK university
students and that mental health moderates this relatioi@hgznts who have higher levels of mental
health difficulties are more likely to have problematic digital tedbgy use and this problematic use
is more likely to negatively impact on their wbking. Mental health was found to be the key

moderator, although social support dasicpsychological need satisfaction may also play a role.

It is recommended that iversities and services which support university studeotk toincrease
awareness of the negative imptwtdigital technologycan have on webeing In addition, support
services should include a brief assessment of links betpreblematiadigital technology use arits

links with mental health and webleing in their standard assessment practice.

Limitations related to sample size and representativeness, measurement and collection of data and
analysis of the data mean that the results are rigtgeiheralisable to the UK university student

population. It is recommended that future research address these limitations by increasing sample size
and representativenegdso, that itinvestigates the risk factors associated with digielhnology

having a negative impact on wéléing and measures the way in which this relationship changes

across time.

In summary, digital technology use is related to welhg the UK university student population.
Students with mental health difficuis are more likely to have a problematic relationship with digital

technology and for their use of digital technology to negatively impact on theibeiaty.
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Appendix A i Overview of Systematic Search strategy

Search run on:09.09.19

Databases searchedvid MEDLINE(R),1946to AugustWeek5 2019 and PsycINFO,
1806to SeptembewWeek1 2019.

Search terms:

1. "psychological health".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

N

. (@anxety or depression).mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]
3. psychological distress.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]
4. psychological well*.mp. [mp=ti, ab, ot, nm, hw, X, &x, px, rx, ui, an, sy, tc, id, tm, mh]

5. "mental health".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

6. "mental well*".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

7. (well* or stressnp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]
8.1lor2or3ord4or5or6or7

9. online behavio?r.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

10. "internet use".mp. [mp=ti, ab, ot, nm, Hw, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

11. "smart phone".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

12. "digital technology".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]
13."social media use*'.mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]
14. "internet addiction".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]
15. "smartphone addiction".mp. [mp=ti, ab, ot, nm, hwkfxox, px, rx, ui, an, sy, tc, id, tm, mh]
16. "digital addiction".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

17. "social media addiction".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]

18. "gaming addiction".mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh]
19.90r10o0r11orl12o0r130orl1ld4orl50rl16o0rl17 or18

20. ((online or internet or "smart phone" or smartphone or digital or "social media") adj2{addic

problem* or use* or usag*)).mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id, tm, mh

21. (university or college or student*).mp. [mp=ti, ab, ot, nm, hw, fx, kf, ox, px, rx, ui, an, sy, tc, id,

tm, mh]
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22.8 and 19 and 20 and 21
23. limit 22 toEnglishlanguage
24. remove duplicates from 23
Initial results: 887

Refining criteria 1:

9 Population: 0=0Other, 1= University students, 2=Young people, 3=Unsure).

1 Type of weltbeing investigated: 0=0ther, 1=Mental health, 2=Psychologicalbeétig
3=Physical health, 4=Holistic wellleing (mental health, physical health and psychological
well-being, 5=Unsure.

1 Type of technology use investigated: 0=Other, 1=Inte@e$Smartphone, 3=Gaming,
4=Social media, 5=Mixture.

9 Toinclude: 0=No, 1=Yes, 2=Unsure.

Included: University student sample, investigated psychological-balg, any type of technology

use.
Refined results:62 (825 excluded)

Refining criteria 2: Specific measure of psychological wddeing used and not measures of mental

health or mental distress.
Refined results:12 (50 excluded).
Read 12 papers in full. Excluded 3 due to not using a measure of psychologidaing!

Final papers: 9 papergCardak, 2013; Odaci & Cikrik¢i, 2014; Ouyang et al., 2017; Rayan et al.,
2017; Sacco, 2018; Sultan, 2019; Suphan & Mierzejewska, 2016; Turel et al., 2018; Ye & Lin, 2015)
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Appendix B i Tablesummarising systematic search articles

Article Aims | Populaton | N | Measures | Method | Relationship | Conclusions | Limitations
(Cardak,| Relationships Undergraduate 479 -online cognition Paper Significant negative  Higher levels of Convenience
2013)| between IA and studens scale guestionnaires correlation between  internet sample. Self
PWB Turkey -Scales of Analysed internet addiction and addiction report
Psychological correlation and psychological wel associated with measures.
wellbeing regression being. Diminished lower levels of
impulse control, psychological
distraction, well-being

loneliness/depression
& social comfort
accounted for 47% of

variance in
psychological wel
being.
Odaci | Association University 380 -Problematic Paper Pathological internet  Pathological Selfreport
(2014) | between students Internet Use scale questionnaires use significantly internet use measures
Pathological Turkey -Relationship Analysed with positively correlated  varies according
internet use, Scales correlation and with dismissing and  to gender and
gender, guestionnaire multiple linear preoccupied attachment
attachment style -Subjective regression attachment styles. styles and has ¢
and Wellbeing Scale Pathological internet  negative effect
psychological use significantly on wellbeing.
well-being negatively correlated

with psychological
well-being.




Odaci
(2014)
cont.

Ouyang
et al.
(2017)
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Aims | Populaton | N | Measures | Method
Differences Male 1024 -IAT Paper
between intense undergraduate -Onlinesocial guestionnaires
and less intense students support scale Analysed by
male internet China -Rosenberg SES correlation and
users -Subjective WB  SEM

Scale

Relationship |

Gender, psychological
well-being &
dismissing attachment
style sig. contribute to
pathological internet
use. psychological
well-being significant
negative predictor of
pathological internet
use. Males have highe
pathologicalnternet
use scores. Those witl
secure attachment ha\
lower pathological
internet use scores.

Psychological well
being of intense users
sig. lower. Intense
users sig. higher levels
of online support and
sig. lower scores for
support from
friends/others. No
significant diff
between the effect of
online or realife

social support.
Self-esteem a partial
mediator between
support and
psychological wel
being.

Conclusions |

Online and real
life social
support have
similar effects
on selfesteem.
Focusing on
aleviating
internet
addiction might
miss out on
positive effects
of online social
support on
psychological
well-being.

Limitations

IAT can yield
false positive
results. Only
selfesteem and
psychological
well-being
measured for
their effect on
internet use,
lots of aher
variables. Also,
not just internet
use that could
be affected
(other forms of
digital use).
Selfreport
measures.



Rayan
et al.
(2017)

Sacco
(2018)

Aims | Populaton | N
Prevalence of University 144
internet use, students
advantages and Palestine
disadvantages
and impact on
psychological
health
The effect of University 115

social media and students USA
electronic

communication

on mental health

and wellbeing

across time and

whether

rumination is a

moderator of this

relationship.

Measures
Developed from
focus groups.
Measures of
frequency of
internet use,
advantages and
disadvantages of
using it and
psychological
health

-Health and
wellness app.
Daily questions
about wellness
(exercise, diet,
mood, social
interaction)
-Beck Depression
Inventory
-Positive and
negative affect
scale

-3 items from
Psychological
Well-Being Scale

125

Method |

Relationship |

Conclusions |

Limitations

Focus groups Use of the internet was Internet use has Selfreported

to develop
survey.
Analysed
using
descriptive and
ANOVAs

Objective
phone use
data,
subjective self
report
measures
Analysed by
correlation and
regression

high. Advantages
include updating

a positive and
negative impact

themselves, help with on educational,
studying, problem social and
solving. Disadvantage: psychological
include negative aspects of
impact on academic  students.

work and family Advantages
relationships higher than

disadvantages.
Psychological
health and
family
relationships
negatively
affected by
internet use

The amount of
contact is not
associated with
WB, the quality
of the
interaction is.
Negative affect
or Wellbeing
on one day
carried over to
the next day anc

Social communication
not correlated to
mental health.
Frequency of digital
use poor predictors of
same and next day
mental health and
psychological wel
being. Perceived
guality of interactions
moderate to strong
positive correlatia meant social
with mental health. interactions
Wellbeing on one day wereenjoyed
predicted social media

data,
convenence
sample

Measurement
error and
differences
between data
on different
phones. Some
selfreport
measures.
Perceived
quality of
interactions
questions
ambiguous. No
data on the way



Sultan
(2019)

Aims | Populaton | N
Relationship Undergraduate 298
between students
intensity/ America

purpose of social
media use and
sense of
belonging and
psychological
well-being

126

Measures |  Method
-Rumination

responses scale

-Number of

communications

made on phone,

duration of phone

calls and time

spent on social

media apps.

-Gravitation Online

towards Facebool questionnaire.

Scale Analysed by
- multiple
Multidimensional regression
Facebook

intensity scale

-Sense of

belonging

instrument

Psychological

state

-Ryffos

Psychological

Wellbeing Scale

-Researcher

developed

measure of face t

face interaction

Relationship

use on the next.
Rumination
moderations the

relationship between

depression and

perceivednteraction

quality (higher

rumination = lower

quality).

Overuse of social
media negatively
correlated to a sense ¢

belorging and

psychological wel
being. Seklexpression
negatively related to
sense of belonging.
Persistence of use not
sig. correlated with

face to face
interactions.

4 of the 12 social
media variables were

related to

psychological wel
being (persistence,
overuse, monitoring

and learning).

Conclusions |
less the next
day.
Perceptions of
relationships are
a more useful
predictor of
mental health
than frequency
of digital use.

Various types
of social media
use are
associated with
a sense of
belonging and
psychological
well-being.
Frequency and
intensity of
Facebook are
associated with
negative
psychological
outcomes.
Passive use of
social mediag
associated with
loneliness and
not with
psychological
well-being.

Limitations
social media
apps were used
e.g. diff
between
Facebook and
Tinder.

No prior
confirmation
that participants
used Facebook
Measur e
capture all
aspects of
Facebook use.
No control for
other
demographics.
No measure of
other types of
social media.



Turel et
al.
(2018)

Ye &
Lin
(2015)

Aims | Populaton | N
Does gender and University 215
neuroticism students Israel
moderate the
associated
between social
media and
psychological
well-being

The effects of Undergraduate 260
online students
communications China

on wellbeing, in

particulari locus

of control,

loneliness,

subjective weH

being, and

preference online

| Measures

-Bergen Facebool Online

addiction scale
-Big Five
inventory
-WHO 5 item

Wellbeing Index
-Demographics:

Gender, age,
number of

Facebook friends,
frequency of use,

education

-Rotter 6s

Control Scale

-Campbell Index

of wellbeing
-UCLA

LonelinessScale

-Preference for
online social
interaction

127

Method |
High levels of social

guestionnaire. media addiction are

Analysed by  related to lower
hierarchical psychological wel
liner and being. Higher
logistical neuroticism associatec
regression with a stronger

negative relationship
between social media
addiction and
psychological wel
being. High
neuroticism magnified
negative association
between social
networking and
psychological wel
being in women.

Paper Positive relationship

guestionnaires between external locu
Analysed by  of control and
correlation and preference for online
hierarchical interaction. Those with
logistical an external locuef
regression. control were more

lonely and unhappy.
Negative relationship
between Psychologica
well-being and

Relationship |

Conclusions |
Social network
addiction can be
conceived
as a persistent
stresso
associated with
reduced
psychological
well-being.
Neuroticism
alters the way
people interpret
and manage thit
stress. Women
differ from men
in the way they
subjectively
associate social
media,
neuroticism and
psychological
well-being.

Those who felt
lonelier were
more likely to
prefer online
social
interactions.

Limitations
Cross sectional
design.

No account for
possible ce
morbidities
with social
media
addiction.
Simple set of
cut offs used
for depression
and addiction.
Subjective
measures.

Participants
from one part
of China, ore
female than
male
participants.
Exploratory
study, more in
depth
measurement
needed.



Suphan
et al.
(2016)

Aims
social
interaction.

Impact of social
media use on
well-being and

Population | N

American and 685
German
university

whether there is ¢ students

boundary
between
interpersonal
online and
offline
communication

spheres. Is there

a cultural
difference
between USA
and Germany

Measures

Iltems to measure: Questionnaires

-positive
emotional
outcomes of
social media use,
involvement in
social life,
perception of
exclusion,
motives to se
social media
-SWB limited to

positive emotions.

5 items from
Mental Health
Inventory and
Positive and
Negative Affect
schedule scale.

128

Method |

in person and
online.
Analysed
using SEM,
factor analysis,
multiple group
analysis

Relationship |
preference for online
interaction. Loneliness
and psychological
well-being have a
mediating effect
between the
relationship of locus of
control and preference
for online social
interaction.

Using social media for
social grooming sig.
increases positive
emotional outcomes o
social media use. Time
spent with friends
offline reduced
feelings of social
exclusion. Wellbeing
influenced by online
and offline socialising.
Cultural differences
between motives for
using social media anc
impact of online
socialising on real life
socialising.

Conclusions | Limitations
Online social Focused on
grooming positive welt

activities mostly being and
benefit offline  effects only.
social activities  Further

and thus well  research neede
being. Welt to investigate
being is other cultures
increased by

time spent with

friends and

increased v

perceived

exclusion.
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Appendix C - Letter of ethical approval

UNIVERSITY OF LEEDS

Email: FMHUnIEthics@leeds.ac.uk
16 May 2019

Miss Azaria Khyabani

Psychologist in Clinical Training

Leeds Institute of Health Sciences

Faculty of Medicine and Health

Clinical Psychology, Level 10, Worsley Building
University of Leeds

Clarendon Way

LEEDS LS2 9NL

Dear Azaria

Ref no: Investigating the associations between university student well-being and digital use
Study Title: MREC 18-082

Thank you for submitting your documentation for the above project. Following review by the School of Medicine
Research Ethics Committee (SoMREC) | can confirm a conditional favourable ethical opinion based on the
documentation received at date of this letter and subject to the following conditions which must be fulfilled prior to
the study commencing:

1. Please ensure all participant facing documentation has the University of Leeds logo on the top
right hand corner

2. Please update your Participant Information Sheet (PIS) consent form, survey and other study
materials with version numbers

3. Please add the text regarding the Research Participant Privacy Notice on the PIS to comply with
GDPR requirements — see
http:/iris.leeds.ac.uk/downloads/download/898/consent for guestionnaires and surveys or the
PIS template at
http:iiris.leeds.ac.uk/downloads/download/212/preparing your participant information sheet

The study documentation must be amended as required to meet the above conditions and submitted for file and
possible future audit. Once you have addressed the conditions and submitted for file/future audit, you may
commence the study and further confirmation of approval is not provided.

Please note, failure to comply with the above conditions will be considered a breach of ethics approval and may
result in disciplinary action.

Document Recsived Version [Pt

Ethics application form 1.0 02/04/2019
Appendix A. — Participant Information Sheet 1.0 02/04/2019
Student Demographics 10 02/04/2019
WEMWBS 10 02/04/2019
EQ-5D-5L 10 02/04/2019
Pittsburgh Sleep Quality Index 1.0 02/04/2019
AUDIT-C and DUDIT-C 1.0 02/04/2019
Gaming Addiction Scale 10 02/04/2019
Mindfulness Attention Awareness Scale 10 02/04/2019
Academic success 10 02/04/2019
Brief Resilience Scale 10 02/04/2019
Basic Psychological Need Satisfaction and Frustration Scale 1.0 02/04/2019
Multidimensional Scale of Perceived Social Support 1.0 02/04/2019
Perceived Stress Scale 1.0 02/04/2019
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Smartphone Addiction Scale 10 02/04/2019
CORE-10 1.0 02/04/2019
Internet Addiction Test 1.0 02/04/2019
Demographics 1.0 02/04/2019
Prize draw information 1.0 02/04/2019
Thank you text 10 02/04/2019

Please notify the committee if you intend to make any amendments to the original research as submitted at date of
this approval. This includes recruitment methodology and all changes must be ethically approved prior to
implementation. Please contact the Faculty Research Ethics Administrator for further information
EMHUniEthics@leeds.ac.uk

Ethical approval does not infer you have the right of access to any member of staff or student or documents and
the premises of the University of Leeds. Nor does it imply any right of access to the premises of any other
organisation, including clinical areas. The SOMREC takes no responsibility for you gaining access to staff, students
and/or premises prior to, during or following your research activities.

You are expected to keep a record of all your approved documentation, as well as documents such as sample
consent forms, risk assessments and other documents relating to the study. This should be kept in your study file,
and may be subject to an audit inspection. If your project is to be audited, you will be given at least 2 weeks notice.

It is our policy to remind everyone that it is your responsibility to comply with Health and Safety, Data Protection
and any other legal and/or professional guidelines there may be.

The committee wishes you every success with your project.

Yours sincerely

TR
(s

Dr Naomi Quinton
Co-Chair, School of Medicine Research Ethics Committee

Page 2|2
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Appendix D - Participant information sheet, consent foarticipate and consent to be entered into

prize draw.

Online surveys

Student well-being and digital use

Survey is Open

Changes may result in lost or corrupted responses.

When creating your survey, we recommend the use of a privacy notice, this should explain to survey respondents about
how you plan to use any personal information you collect, and how long you intend on keeping it. Your organisation’s
data protection officer may be able to provide advice and guidance on creating a suitable privacy notice for your survey.

p. 1

p.2

Introduction S on
Add item

Understanding the well-being of University of Leeds students S
This survey asks you questions about well-being, coping and psychological distress.

Everyone who completes the survey and provides an email address will be entered into a prize
draw to win £20 (3 prizes to be won) or £5 (45 prizes to be won) and the first 100
respondents will receive £5 cash.

To help you decide whether you would like to complete this survey, further information about
this study is provided on the next page.

Add item

Participant Information Sheet S on
Add item

You are being invited to take part in a research project. S o

Please take the time to read the following information carefully to help you decide whether or
not you would like to participate in the study. It is important to understand why the research is
being done and what it will involve.

What is the purpose of this study?

The study will investigate if there are links between use of the online world and student well-
being and psychological distress.

Why have | been invited to take part?
All students at the University of Leeds have been invited to complete this survey.

What will be involved if | agree to take part in this study?

https://admin.onlinesurveys.ac.uk/account/leeds/survey/edit/445676 1/53
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If you agree to take part you will be asked to complete an online survey. The survey will ask
questions about your well-being, your use of the online world, and a little about who you are.
The survey should take 25-30 minutes to complete.

If you are one of the first 100 people to complete the survey and provide your contact email,
you will receive £5 cash. Everybody who completes the survey can opt to be entered into a
prize draw to win £20 (3 prizes to be won) or £5 (45 prizes to be won).

What happens to the information | give?

The answers you give will be stored anonymously on a secure University of Leeds server and
will be used in the analysis of this research. After this research has been completed, the data
will be kept securely for use in future research by the University of Leeds and their academic
collaborators. All of the data obtained will be treated as confidential and stored securely as is
required by the Data Protection Act. The data collected will be used as part of a doctoral
thesis and may be written up for publication. No identifying information about you will be
included in the report. For further information, please see the University of Leeds Research
Privacy Notice:

https://dataprotection.leeds.ac.uk/wp-content/uploads/sites/48/2019/02/Research-Privacy-
Notice.pdf

What happens if | say yes but then later decide | don't want to take part?

You are able to exit the survey at any time by closing your browser. Any data already submitted
on previous pages will already be captured by OnlineSurvey. Once data has been captured you
will not be able to withdraw it from the research as the data is stored anonymously.

Do I have to take part in the study?

Taking part in this study is voluntary, participants can withdraw at any time without giving a
reason however, any responses already provided will be retained due to anonymity of
responses. You do not have to give a reason for not participating and the decision to take part
or not will not impact on your studies at the University of Leeds.

Will I be contacted as a result of anything | answer in the survey?

The survey is anonymous therefore you cannot be contacted regardless of what you answer in
the survey. If you require health and well-being support please contact one of the support
services listed below.

Who has reviewed this study?

This study has been reviewed by the School of Medicine Research Ethics Committee,
University of Leeds (MREC 18-082).

How do | take part?

You can take part in this study by completing the consent form on the following page and
answering the survey questions.

If | have questions about the study who can | ask?
If you would like further information please contact the Doctoral student who is completing
this research, Azaria Khyabani (umakhy@leeds.ac.uk). You can also contact the Lead

Supervisor Dr Bridgette M Bewick (b.m.bewick@leeds.ac.uk).

Support

https://admin.onlinesurveys.ac.uk/account/leeds/survey/edit/445676 2/53
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It is possible that you may find some of the questions in this survey distressing. You can exit
the survey at any time without giving a reason.

If you feel you require support for your mental health, please contact your GP and book an
appointment. You can also contact:

Leeds University Student Counselling and Well-being service: Complete an online referral
form at: https:/leeds.onlinesurveys.ac.uk/student-counselling-well-being-service-self-
referral-form-2018-19

Leeds University Nightline: 0113 3801285 (available 8pm- 8am every night of term
including weekends).

Samaritans: 116 123 (available 24 hours a day, 365 days a year).

Leeds Improving Access to Psychological Therapies (email: leedsiapt@nhs.net, phone:
0113 843 4388).

If you feel you are in crisis and are concerned for the immediate safety of you or those around
you, please call 999.

To take part in the research please click ‘next’.

Add item
p.3 Consent form S on
Add item
| confirm that | have read the information on the previous page and understood what | am S n

being asked to do in this research.
| understand that my responses to the survey will remain confidential.

| understand that once my responses have been captured by OnlineSurvey | will be unable to
withdraw them.

| understand that my participation is voluntary and | can withdraw at any time without giving a
reason.

| give consent to take part in this research and for my anonymised data to be stored and used
in the analysis of this and future research.

If you understand the information provided and consent to taking part in the study please
click on the next button and go on to complete the survey.

Add item

https://admin.onlinesurveys.ac.uk/account/leeds/survey/edit/445676 3/53
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56 % What is the highest level of education achieved by at least one of your parents /7 &
or carers?

No level of education

Primary school education

High school/ secondary school education

Post-school academic education

Post-school vocational education e.g. apprenticeship

Undergraduate degree

Masters degree

Doctoral degree

Prefer not to say/ Don't know

Show less
Add item
Add item
57 ﬂ For UK students: What was your postcode when you were 16 years old? s B
Add item
Add item
p.20 S o n
Add item
58 % Is there anything else you feel you need to tell us about your answers to the S o
survey?
Add item
Add item
p.21 Prize draw information S on
Add item
To say thank you for completing this survey we will be entering everyone who provides their S

details below into a prize draw with a chance to win £20 (3 prizes to be won) or £5 (45 prizes
to be won). Your email addresses will not be linked to earlier responses.

https://admin.onlinesurveys.ac.uk/account/leeds/survey/edit/445676 51/53
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Add item
59 Would you like to be entered into the prize draw? s u
Yes, please use the email address given below.
No, | do not wish to be entered into the prize draw.
Add item
Add item
60 B Please provide a valid email address. s 8
Add item
Add item
This survey is part of a larger programme of work investigating student well-being. Would you S u

like to receive information on future studies? Your email address will not be linked to your
previous responses. Your email will be kept on our mailing list for up to three years. After that
time your email address will be removed from our mailing list. Your email will not be shared

with third parties. You will only receive information about studies of relevance to student well-
being.

Add item

61 Are you interested in being contacted about future research? s B

Yes, | am interested in receiving information about participation in future studies

No, | am not interested in volunteering for future studies

Add item
Add item
62 - If yes, please provide details of the email address we can contact you on: s B
Please use the email address given above
Please use the email address provided below
Add item
a n Please provide a valid email address. S
Add item
Add item

https://admin.onlinesurveys.ac.uk/account/leeds/survey/edit/445676 52/53
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p.22  Thank you S o B
Add item

Thank you for taking the time to complete the questionnaire. &S o

If you are one of the first 100 people to complete the survey we will contact you to arrange for
you to collect your £5.

If you are one of the lucky winners of the £20 or £5 prizes, you will be contacted in due
course.

If you have been affected by any of the questions in this survey, and/ or wish to seek support
please visit your GP or consider one of the following services:

Leeds University Student Counselling and Well-being service: Complete an online referral
form at: https:/leeds.onlinesurveys.ac.uk/student-counselling-well-being-service-self-
referral-form-2018-19

Leeds University Nightline: 0113 3801285 (available 8pm- 8am every night of term
including weekends).

Samaritans: 116 123 (available 24 hours a day, 365 days a year).

Leeds Improving Access to Psychological Therapies: email: leedsiapt@nhs.net, phone:
0113 843 4388.

If you feel you are in crisis and are concerned for the immediate safety of you or those around
you, please call 999.

Please exit this webpage to end the survey.

Add item

https://admin.onlinesurveys.ac.uk/account/leeds/survey/edit/445676 53/53
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Appendix E - Recruitment poster and flyer

! Surag|jam-jon Hyn-oe'shaninsauljuospaalf/isdiy

:Aanins Buiaq-jjam pup asn pubig

i Buiaq|lam-jon fyn-oe'sheninsauljuotspas|//:sduy

; :Aanuns Bujaq-jjam pup asn pybig

i Sujaqjiem-jon/sn-ae'shaninsaujjuospas)//isdny

:Aanins Buiaq-jjam pup asn p1bIg

¢ Sulagjem-jonHn-ae'sAaninsauljuo-spas)//:sduy
:Aanins Bujagq-jjam pup asn pybig

UNIVERSITY OF LEEDS

How much do you use digital

as part of a doctoral thesis, and has been

Buiaqjjam-jonHn-oe-shaninsauljuo-spas|//:sduy

: :Aanins Bujagq-jjam pup asn pybig

! Buieq|jem-jon yn-oe‘sheninsauljuospas)//isdiny

:Aanins Buiaq-jjam pup asn pubig

technology?

Suiaqgjjam-jonfHn-oe-shaninsauljuo-spas|//isduy

; :Aanuns Bujaq-jjam pup asn pybig

Want to be in with the chance of winning £20?

i Buiaq|lem-jonyn-ae'shaninsauljuotspas|//:sduy

The first 100 respondents will also receive £5 cash.

:Aanins Buiaq-jjam pup asn p1bIg

reviewed by the School of Medicine Research Ethics Committee (MREC 18-082).

¢ SBulagjiem-jonHn-oe'sAaninsauljuo-spas)//isduy
:Aanins Bujagq-jjam pup asn pybig

To get involved, simply scan the QR code or take a link to the online survey. It
This research project is being conducted by Azaria Khyabani,

Suiagjlam-jon Hyn-ae'sAaninsauljuospaa)//isday

will take around 25-30 minutes to complete and all answers will be anonymous.

:Aanins Buiaq-jjam pup asn pubig
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Jiid
o

UNIVERSITY OF LEEDS

How much do you use
digital technology?

Want to be in with the chance of winning £20?

The survey will take around 25-30 minutes to complete and

all answers will be anonymous.

To get involved, simply scan the QR code or visit:

uol-wellbeing

The first 100 respondents will also receive £5 cash.

This research is part of a doctoral thesis and is approved by the School of
Medicine Research Ethics Committee (MREC 18-082).
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Appendix F - Recruitment email sent directly to students

Dear student,

There is an opportunity to take part in an online survey about thdeialh of University of Leeds
students. The survey will take around@Bminutes to complete and all responses are anonymous.

To encourage your participation, the first 100 participavho provide their contact details will
receive £5 cash and all participants will be entered into a prize draw to win either £20 (3 prizes) or £5
(45 prizes).

This research project is being conducted by Azaria Khyabani, as part of a doctoral thdsis, an
been reviewed by the School of Medicine Research Ethics Committee (MRE82)L8

If you are interested in taking part, simply click the link below:
https://leeds.onlinesurveys.ac.uk/wetlibeing

Kind regards,
Azaria

Azaria Khyabani
Doctoral Stident

School of Medicine and Health
University of Leeds
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Appendix G - Recruitment email sent to University of Leeds staff and services

Good morning,

| am a doctoral student conducting research into the relationship betwedreingllind digital

technology use in students at the University of Leeds. | am recruiting students to complete an online
survey and wondered if you could please send an emaiinf@rmation about the survey and the link

to access it to the students you in your school/ service.

If you would be happy to do so, please just forward the text below in an email:

Dear student,

There is an opportunity to take part in an online sualmut the welbeing of University of Leeds
students. The survey will take around@®minutes to complete and all responses are anonymous.

To encourage your participation, the first 100 participants who provide their contact details will
receive £5 csh and all participants will be entered into a prize draw to win either £20 (3 prizes) or £5
(45 prizes).

This research project is being conducted by Azaria Khyabani, as part of a doctoral thesis, and has
been reviewed by the School of Medicine Reseathit& Committee (MREC 1882).

If you are interested in taking part, simply click the link below:
https://leeds.onlinesurveys.ac.ukfnelibeing

Kind regards,
Azaria

Azaria Khyabani
Doctoral Student

School of Medicine and Health

University ofLeeds
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AppendixH-Emai I s notifying participants they were el

participation prize draw cash prizes.

Good afternoon,

I'm getting in touch because you completed my thesis survey "University of steeldsit welbeing
and digital use". As you were one of the first 100 people to complete the survey you are eligible to
receive one of the £5 incentive prizes.

I am only able to provide the £5 in cash and will be holding a number of session wheregpasticip
can come to collect their money. These sessions will all be held in@dmof theWorsley

Building (level 10). I will just require you to sign a form to confirm that you have collected the
money.

Please attend one of the following sessions tiecioyour prize:

Wednesday 30th October: 9arhpm
Thursday 7th November: 4:30pn®:30pm
Friday 8th November: 2pm5pm
Wednesday 20th November: 9arh2:00pm
Thursday 21st November: 12:30prh:30pm

=A = =4 =4 =4 -4

Wednesday 1thDecember 2:00-4:30pm

Thanks again foyour participation.
Kind regards,
Azaria

Azaria Khyabani

Doctoral student

Faculty of Medicine and Health
University of Leeds

Good morning,

compl eted my dc

Il 6m getting in touch because you
nts and you are on:¢

digital technologyandweb ei ng i n UoL stude
pleased to let you know that you have won one of theiZbg

I was originally going to give this in cash but
team have agreed that they will do a bank transfer for the £5 and to do so, | will need the following
details:

Name:
Address:
Bank Sort Code:



142

Bank Account Number:

Please can | ask that you reply with these detaiFriay 5™ June so that | can process the
payments. Unfortunately, payments for replies after this date will not be processed.

Thanks again for your participation in the questiornand | hope you enjoy the prize money!

Kind regards,
Azaria

Azaria Khyabani

Doctoral student

Faculty of Medicine and Health
University of Leeds



143

Appendix | - Tabledetailing variables and measures collected, response optErwing of

Measure

measures and the format for use in analysis

Response options, scoring and cut offs
(n = number in data)

Academic school

Faculty of Arts, Humanities and Culture

1 Design(n=15)

1 English(n=5)

9 Fine Art, History of Art and Cultural
Studiegn=6)

1 History (n=2)

1 Institute for Medieval Studie@=0)

1 Inter-Disciplinary Ethics Appliedn=0)

1 Languages, Cultures and Societies19)

1 Media and Communicatiofm=28)

9 Music (n=9)

1 Performance and Cultural Industrigs-1)

1 Philosophy, Religion, and the History of
Sciencgn=7)

Faculty of Biological Sciences

1 Biology (n=25)

1 Biomedical Scienceg=18)

9 Molecular and Cellular Biolog{n=6)

Faculty of Business

9 Accounting and Finandg@=1)

9 Economicgn=2)

1 International Busines®=2)

1 Managemen{n=2)

1 Marketing(n=3)

1 Work and Employment Relatiorjs=1)
Faculty of Engineering and Physical Scien
9 Chemical and Process Engineer{ng60)
1 Chemistry(n=31)

1 Civil Engineering(n=3)

9 Computing(n=6)

1 Electronic and Electrical Engineerifig=2)
9 Mathematicgn=6)

1 Mechanical Engineerin(h=11)

9 Physics and Astronomin=3)

Faculty of Environment

9 Earth and Environmer{h=23)

9 Food Science and Nutritiqm=19)
9 Geography(n=13)

1 Institute for Tansport Studiegh=1)

Faculty of Medicine and Health
9 Dentistry(n=17)
1 Healthcargn=73)

Categories used in analysis‘

Collapsed into seven

University of Leeds faculties:

1 Faculty of Arts, Humanities
and Culture

1 Faculty of Biological
Sciences

1 Faculty of Business

{ Faculty of Engineering and
Physical Sciences

1 Faculty of Environment

1 Faculty of Medicine and
Health

1 Faculty of Social Sciences



Measure

Academic
programme

Full -time/ Part
time academic
study

Student domicile

Year of study

WEMWBS
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9 Medicine(n=44)

9 Medicine and Health Graduate School
(n=25)

1 Psychology(n=27)

Faculty of Social Sciences

9 Education(n=7)

1 Education, Social Sciences and Law

Graduate Schogh=2)

9 Law (n=3)

1 Politics and International Studi€@s=5)

Sociology and Social Poligyn=6)

Response options, scoring and cut offs

(n = number in data)

fTUndergraduate programniie=345)

fMasterds (p6& gr amme

9 Taught postgraduate programme=50)

fResearch postgraduate progran(me70)

I Full time (n=510)
I Part time(n=31)

TUK student(n=439)
TEU studen{n=38)
T International studer{h=65)

1 1st yea(n=196)
912nd yearn=137)
913rd yeann=134)
94th yeann=67)
95th yeann=10)
9 6th year(n=3)

14 items rated on aoint Likert scale
(1=None of the

Time, 2=Rarely, 3=Some of the

Time, 4=0ften, 5 All of the time).
Total score = sum of all items.

Higher scores indicate higher wéléing.

9 Low subjective weHlbeing(n=77)
1 Average subjective webeing(n=395)
T High subjective wetbeing(n=70)

Categories used ianalysis

Collapsed into two categories
1 Undergraduate programme
1 Postgraduate programme

As survey response categoris

As survey response categoris

Collapsed into four
categories:

115 year

f129year

139 year

14" year or higher

Total score



Measure

EQ-5D-5L

Pittsburgh Sleep

Quality Index

AUDIT-C

DUDIT-C

145

Response options, scoring and cut offs
(n = number in data)

5 items with responses ranging from no
problems in that area to extreme problems
100-point visual analogue scale used to rat
health today.
Total score = sum of 5 descriptive items.
Lower scores indicate better physical healt

1 No problems' total score of 5 or less
(n=120)

9 Some problems total score of 6 or more
(n=417)

10 items rated acrosspbint Likert scales.

A total score and 7 subscales are measure
subjective sleep quality, sleep latency, sleg
duration, sleegfficiency, sleep disturbance
use of sleep medication and daytime
dysfunction.

Total score = sum of 7 sub scales.

Lower scores indicate better sleep quality.

9 Normal sleep total score of .99(n=16)
9 Poor sleeper total score of 5 or more
(n=498)

3 items rated on a-point Likert scale
(0O=Never, 1=Monthly or less, 2=2times
per month, 3= times per week, 4=4+ time
per week).

Total score = sum of all items.

Scores over 5 indicate intervention may be
required.

Lower scores indicate lower risk alcohol us

T No intervention required total score of 0
4.99(n=199)

1 Intervention may be requirddtotal score
of 5 or morg(n=344)

4 items rated on a-goint Likert scale (61).
Total score = sum of all items.

Scores over 2 for women and 6 for men
indicate intervention may be required.
Lower scores indicate lower risk drug use

1 No intervention required total score of
5.99(n=462)

1 Intervention may be requirédtotal score
of 6 or morg(n=73)

Categories used in analysis

Total score

Totd score

Total score

Total score



Measure

Gaming
Addiction Scale

Mindfulness
Attention
Awareness Scale

Academic
importance and
satisfaction

Brief Resilience
Scale

Basic
Psychological
Need Satisfaction
and Frustration
Scale

146

Response options, scoring and cut offs
(n = number in data)

7 items rated on a-point Likert scale
(1=Never, 2=Rarely, 3=Sometimes, 4=0ftg
5=Very often).
Total score = sum of all items.
Higher scores indicate problematic gaming
behaviour.

1 Normal gaming usé 0-2 across alll
guestiongdn=535)

9 Pathological gaming uge3-5 across all
guestiongn=3)

15 items rated on a|foint Likert scale
(1=Almost always, 2=Very frequently,
3=Somewhat frequently, 4=Somewhat
infrequently, 5=Venjnfrequently, 6=Almost
never).

Total score = mean of all items.

Higher scores indicate higher levels of
dispositional mindfulness.

2 items rated on-point Likert scales.
Academic importance (1=very important,
2=somewhat important 3=neither importan
or unimportant, 4=somewhat unimportant,
5=very unimportant).

Academic satisfaction (1=very satisfied,
2=somewhat satisfied, 3=neither satisfied ¢
dissatisfied, 4=somewhat digisfied, 4=very
dissatisfied).

Higher scores indicate higher importance @
and satisfaction with academic success.

6 items rated on-point Likert scales.
Total score = mean of all items.
Lower scores indicate higher level of
resilience.

24 items rated on afoint Likert scale
(1=Not true at all to 5=Completely true).

3 psychological need satisfaction subscale
autonomy, relatedness, and competence
satisfaction.

3 need frustration sgbales; autonomy,
relatedness, and competence satisfaction.

Total psychological need satisfaction scorg
sum of satisfaction subscales.
Higher scores indicate higher levels of

psychological need satisfaction.

Categories used in analysis

Total score

Total score

Each question collapsed into

three categories.

Academic importance:

1 Important

9 Neither important or
unimportant

1 Unimportant

Academicsuccess:

9 Satisfied

1 Neither satisfied or
dissatisfied

9 Dissatisfied

Total score

Total psychological need

satisfaction score



Measure

Multidimensional
Scale of
Perceived Social
Support

Perceived Stress
Scale

Smartphone
Addiction Scale

CORE10

147

Response options, scoring and cut offs
(n = number in data)
Total psychological need frustration score
sum of frustration subscales.
Higher scores indicate higher levels of
psychological need frustration

12 items rated on agoint Likert scale
(1=Very Strongly Disagree,2=Strongly
Disagree, 3=Mildly Disagree, 4=Neutral,
5=Mildly Agree, 6=Agree, 7=Very Strongly
Agree).

3 subscales; Significant other subscal
Family Subscale and Friends Subscale.
Total score = mean of all items.

Higher scores indicate greater social supp

9 Low supporti total score of 22.99(n=44)

9 Moderate supporttotal score of &
(n=149)

9 High support total score of 547 (n=344)

10 items rated on-point Likert scales.
Total score = sum of all items.

Lower scores indicate lower levels of
perceived stress.

33 items rated on a@oint Likert scale
(1=Strongly disagree, 2=Disagree, 3=Wea
disagree, 4=Weakly agree, 5=Agree,
6=Strongly agree).

Total score = sum of all items.

Higher scores indicative of smartphone
addiction.

10 items rated on aointLikert scale.

Total score = mean of all items.

Higher scores indicate greater psychologic
distress.

1 Clinical cut off- mean of <1qn=190)

9 Mild difficulties - mean of 1614.99
(n=112)

9 Moderate difficulties mean of 1519.99
(n=100)

9 Moderate to severe difficultieanean of
20-24.99(n=75)

1 Severe difficulties mean of 25¢n=62)

Categories used in analysis

Total score

Total score

Total score

Total score



148

Response options, scoring and cut offs
(n = number in data)
20 items rated on a@oint Likert scale Total score
(0O=Not Applicable, 1=Rarely,
2=0ccasionally, 3=Frequently, 4=0ften,
5=Always).
6 subscales; Salience, Excessive use, Neg
work, Anticipation, Lack otontrol, Neglect
social life.
Total score = sum of all items.
Higher scores indicate higher level of
Internet severity of Internet compulsivity and
Addiction Test | addiction.

Measure Categories used in analysis

9 Normal level of internet usageotal score
of 0-30 (n=320)

9 Mild level of internet addiction total scoe
of 31-49 (n=164)

9 Moderate level of internet addictieriotal
score of 5879 (n=30)

9 Severe dependence on the interrtetal
score of 80100(n=1)

1 16 (n=0) Collapsed into four
117 (n=1) categories:

118 (n=15) 11620

119 (n=65) 1 21-25

1120 (n=84) 1126-29

121 (n=70) 130+

1122 (n=81)
1123 (n=45)
11 24 (n=26)
125 (n=20)
126 (n=22)
1127 (n=24)
1128 (n=17)
129 (n=11)
130 (n=14)
1131(n=9)

1132(n=5)

1133(n=4)

1134 (n=0)

135(n=2)

1136 (n=5)

1137 (n=0)

1138(n=5)

139(n=2)

1140(n=2)

1141 (n=0)

1142(n=3)

143 (n=3)

1144 (n=2)

Age




Measure

Gender

Country of

Origin

Sexuality

Ethnicity

149

(n = number in data)
1 4551 (n=0)
152(n=1)
153(n=1)
1 54-99 (n=0)
1 99 years or ovein=0)
1 Prefer not to sayn=1)

I Femalg(n=385)

T Male (n=135)

i Transgender femal@=3)

f Transgender mal@=1)

Gender norbinary (n=6)

I Prefer to seldescribe/ othefn=3)

I Prefer not to sajn=4)

T Free text box for prefer to satiescribe/
other(n=3)

List of all countries

{1 Bisexual(n=51)

T Heterosexual/ Straiglih=429)

1 Gay man(n=17)

1 Gay woman/ Lesbia(n=10)

i Prefer to seldescribe/ Othefn=12)

I Prefer not to sajn=18)

T Free text box for prefer to satiescribe/
other(n=11)

White ethic background:

9 English/Welsh/Scottish/Northern
Irish/British (n=231)

T Any other White backgroungh=25)
TWhite and Black Africarin=4)
TWhite and Asiar{n=10)

T Any other Mixed/Multiple ethnic
backgroundn=10)

Asian ethnic background:
fIndian(n=20)

9 Pakistanin=13)

Y Bangladesh{n=2)

I Chinesgn=21)

9 Any other Asian backgroungh=10)
Black ethnic background:

1 African (n=3)

T Any otherBlack/African/Caribbean
background (n=2)

Other ethnic background:

T Arab (n=5)

T Any other ethnic grougn=1)

Response options, scoring and cut offs

Categories used in analysis

Collapsed into five categories

Female

TMale

i TransgenderNon-binary

 Prefer to seldescribe/
Other

9 Prefer not to say

Not used in model

Collapsed into four

categories:

I Heterosexual/ Straight

1 Gay man/ Gay woman/
Bisexual

9 Prefer to seldescribe/
Other

9 Prefer not to say

Collapsed into four
categories:

TWhite ethnic background
fBlack/ Asian/ Mixed/ Arab/
Other ethnic background
9 Prefer to sekldescribe/other

9 Prefer noto say



Measure

Disability

Highest parent
education level

Postcode at 16
(UK students

only)

150

Response options, scoring and cut offs
(n = number in data)
1 Prefer to seidescribe/ Othefn=4)
Prefer not to sagn=5)

Q1. Do you have a disability?

fYes(n=53)

fNo (n=469)

I Prefer not to safn=15)

Q2. What is the nature of your disability?

1 Blind/partially sightedn=0)

1 Deaf/hearing impairmerfh=4)

1 Dyslexia(n=14)

T Mental health difficultiegn=30)

T Personal care suppdri=0)

fUnseen disability e.g. diabetegilepsy,
asthma14=9)

fTWheelchair user/mobility difficultiefn=1)

9 Other disability(n=8)

9 Prefer not to sajn=2)

What is the highest level of education

achieved by deast one of your parents or

carers?

fNo level of education=3)

T Primary school educatiam=3)

1 High school/ secondary school education
(n=113)

1 Postschool academic educati¢m=41)

1 Postschool vocational education e.g.
apprenticeshign=34)

ffUndergraduate degrér=215)

fMaster 6(=92J egr e e

91 Doctoral degreén=32)

9 Prefer not to say/ Don't knofm=7)

For UK students: What was your postcode
when you were 16 years old?
Answered via free text box

Categories used in analysis

Q1 used only, as survey
response categories

Collapsed into five categories

9 No education

9 School education

9 Further education

1 Higher education

MTPrefer not t
know

Transformed into POLAR4

and IMD quintiles.

POLARA4:

Quintile 1-Lowest

participation inHE

1 Quintile 2

1 Quintile 3

1 Quintile 4

1 Quintile 5-Highest
participationHE

IMD:

1 Quintile 1-Most deprived

9 Quintile 2

9 Quintile 3

1 Quintile 4

1 Quintile 5Least deprived
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Appendix J - Table of full samplecharacteristics

Variable Level n %
(n=544)
Female 385 70.8
Male 185 24.8
Transgender/nebinary 10 1.8
Gender Prefer not to say 4 e
Prefer to seldescribe/other 3 .6
Missing data 7 1.3
21-25 242 44.5
16-20 165 30.0
Age 26-29 74 13.6
30+ 59 10.8
Missing data 4 v
Heterosexual/ Straight 429 78.9
Bisexual 51 9.4
Prefer not to say 18 3.3
Sexuality Gay man 17 3.1
Prefer to selidescribe/ Other 12 2.2
Gay woman/ Lesbian 10 1.8
Missing data 7 1.3
White 366 67.3
Asian 83 15.3
Mixed background 31 5.7
Black 13 24
Ethnicity Arab 8 15
Prefer not to say 7 1.3
Prefer to seldescribe 6 1.1
Any other ethnic background 4 7
Missing data 26 4.8
UK 439 80.7
- International 65 11.9
Domicile EU 38 7
Missing data 2 A4
No disability 469 86.2
N Yes disability 63 9.7
Disability presence Prefer not to say 15 2.8
Missing data 7 13




Variable

Disability type

Level of academic stud]

Faculty of academic study

Year of academic stud)

Full/Part-time academic study

Hi ghest

|l evel
education

152

Level
Mental healtHdifficulties
Dyslexia
Unseen disability
Other disability
Deaf/hearing impairment
Wheelchair user/mobility difficulties
Prefer not to say
Blind/partially sighted
Personal care support

Undergraduate

Postgraduate
Missing data

Medicine and Health

Engineering and Physical Sciences
Arts, Humanities and Culture
Environment

Biological Sciences

Social Sciences

Business

Missing data

1styear
2" year
3dyear
4" year
5" year
6" year
Missing data

Full-time study
Parttime study
Missing data

Higher education

School education

Further education

Donot know/ Pref et
No formal education

Missing data

30
14

OO NPF NMOWWOO

345
197

186
122
92
56
49
23
11

196
137
134
63
10

510
31

339
116
7

ol

A W N

%
5.5
2.6
1.7

oo NN

63.4
36.2

34.2
22.4
16.9
10.3
9.0
4.2
2.0

36
25.2
24.6
11.6

1.8

93.8
5.7

62.3
21.3
13.8

1.3
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Variable Level |
Quintile 17 least likely toparticipate
in higher education
Quintile 2
POLAR4 (participation rates of | Quintile 3
young people in higher educatio| Quintile 4

by local area)? Quintile 51 most likely to participate
in higher education

Missing data (includes nedK
domicile participants)

Index of Multiple Deprivation| Quintile 17 most deprived
(relative measure of deprivatiol Quintile 2
by local area)? | Quintile 3
Quintile 4
Quintile 57 least deprived
Missing data (includes nedK
domicile participants)

9 Only applicable to UK participants. Data collected via participant postcode at age 16.

40

57
78
86
108

175

50
51
74
89
106
174

%

10.5
14.3
15.8
19.9

32.2

9.2
9.4
13.6
16.4
195
32.0
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Appendix K 7 Parameter estimates of model 1.0
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Appendix L i Parameter estimates of model 2.0
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Appendix M 1 Parameter estimates of model 2.1
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Appendix N7 Parameter estimates of model 3.0
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Appendix O i Parameter estimates of model 6.1



