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Abstract

A large body of literature describes effects of smartphone usentalwellbeing. However,

few studies have investigated the opposite direction of effect: ways in which mood states
might affect smartphonese (e.g., the applications with whigieopleengaye). Ths true
experimental study therefore aimed to investigate whether, and how, different mood states
affect smartphone us®@/e hypothesised that induction of positive mood would result in
tendencies toward using social applications (e.g., Instagrameyeas induction of negative
mood would result in tendencies toward using-soaial applications (e.g., YouTube).
Undergraduate volunteers were randomly assigned to either a neutraPy, negativer( =

22), or positiverf = 23) mood inductiorcondition. Postinduction, all participants were
instructed to sit quietly at their desks until the experimenter allowed them to leave the room.
At the outset of this 12-Bin observation period, they were implicitly encouraged to use their
smartphones. At its catusion, they were asked which application(s) they had B=gd.

from the Profile of Mood States (POMBS) questionnaire, which was administepgé and
postmanipulation suggested that thmoodinductions wereffectivein the expected

directions However, our primary inferentiahnalysesletected no significant between

condition differences itype of application (social / nesocial) used during pegtduction
observation perigdhereforecould not confirmour hypothess. We @ncludethat our

findings supporbne branch of thexisting literature in indicating thétte ways in which
individuals use their smartphones is powerfully habitual and therefore not amenable to

alteration by shofterm, transient mood states.

Keywords:affect;mood; snartphone usesmartphone applicationsocial media



Short-Term Effects of Induced Mood on Smartphone Use

Although telephonic communication has an extensive history, the smartphone has
only recently become an essential part of humgeraction. Current global estimates suggest
the number of smartphone subscriptions surpasses six billion (Li et al., 2022). Over the past
three decades, this digital device has become increasingly ubiquitous due to its ability to
access the Internet, aoect the user with others, and allow engagement in entertainment on
the-go (Twenge et al., 2018). However, as the number of smartphone users has increased, so
has concern regarding effects of heavy use on mental health.
Problematic Smartphone Use

Becausehte amount of time individuals spend on smartph@t&ted activities has
increased significantly over the past decade, excessive anddimaming use has become
the focal point of much research in the evolving field of cyberpsychology (see, e.g.,
Dereversky et al., 2019; Elhai et al., 2017). The tgmrablematic smartphone usefers to
compulsive use of the device that results in psychological, social, or physical harm (Yeh et
al., 2020). Although cybepsychological researchers tend to avoid using teuuok as
Asmartphone addictionodo, the definition of pr
criteria set out by KardefelWinther (2017) for behavioural addiction (i.e., an ongoing failure
to control the addictive behaviour that results in fun@iempairment or distress). Such
problematic behaviour related to smartphone use appears to have significant implications for
the userds ment al heal th and emotional state
Effects of Problematic Smartphone Use on Mental Health and Mood

A generalconsensus emerging in the literature is that problematic smartphone use has
nontnegligible negative effects on mental health (see, e.g., Davey & Davey, 2014; Sohn et
al., 2019). For instance, in a study examining correlates of problematic smartphona use in

North American university samplél (= 9449), Grant et al. (2019) found associations with



higher levels of alcohol use, anxiety, depression, posttraumatic stress disorder, and with poor
academic performance. Associations between-thurgtion or problenta& smartphone use

and depressive syngohs are particularly universal, having been reported in studies from
Japan (Ikeda & Nakamura, 2014), Spain (Sandhazinez & Otero, 2009), and Austria

(Augner & Hacker, 2012), among others.

However, smartphone usenot a unitary construct; the relationship between
smartphone use and mood depends largely otyple®f smartphone activity being measured
(Marty-Dugas & Smilek, 2020). Passive or abserded use (a form of inattention and
spontaneous mindiandering)rather than general use (i.e., general smartphelaged
behaviours, including how often participants use social media, send and receive text
messages, and browse the web) tends to be associated with the appearance of depression,
anxiety, stress, and native affect (MartyDugas & Smilek, 2020).

Does Emotional State Affect Frequency and/or Type of Smartphone Use?

Digital technologies, such as smartphones, video games, and virtual reality
experiences, influence emotions (Collins & Cox, 2014; Mehrotra,2@l5; Valmaggia et
al., 2016). However, there is limited research investigating an effect in the opposite direction;
that is to say, whet her arelataddbehdvour.Obtted af f ect
handful of studies investigating that questittyg are of particular interest here.

In the first of these studies, Mehrotra et al. (2015) gathered mood reports from
participants ll = 28) for 20 consecutive days (one report every 3 hours between 9am and
11pm, resulting in 5118 unique reports across#mple). The researchers designed a mobile
application to record parti ci pelatedbeavioarmot i on a
throughout the day. Reports about emotional state were organised into three categories:
activeness (a state of arousatldeing fit to respond), happiness (a state of positivity and

jubilation), and stress levels (experiencing a sense of negativity and feeling of pressure as a



result of increased levels of coercion). Reports about smartpbtated behaviour included
dataon whi ch specific applications were used,
their reaction time (RT) to notifications. After examining correlations between emotional
states and different aspects of smartphone use, Mehrotra et al. continuesstseich by
investigating causality for those variables that showed significant correlation. They did this
by ensuring that temporal precedence was confirmed between predictor and outcome
variables. Ultimately, they concluded there was a causal link: Parits who reported
higher stress levels were more attentive to their smartphones because they recorded more
rapid RTs to the deviceds notifications.

The design, results, and conclusions of this study have several key implications. First,
the research protol provides convincing evidence that smartphibaged technology can be
a source of emotional state assessment. Second, the observed data and the causal analysis
make it clear that emotional state does indeed affect smartphone use. Mehrotra et a&l. sugges
that these findings may guide the design of mobile systems; for instance, smartphone
applications coul d become waoreed ,e ftfheecrteibwe bien |
to individuals experiencing distinct emotional states. Finally, a majoreinéerfrom the
study is that raising awareness of how indiyv
smartphone use could allow researchers to estimate the optimal time for conveying specific
types of information that can constructively aid the user toaga those states.

Another pertinent study investigating bidirectional relations between emotional state
and smartphone use was conducted by Sarsenbayeva et al. (2020). They developed a piece of
software to record the applications their participants weirgguat a particular moment.
Anot her piece of software recorded usersod en
capturing facial expressions throuwgdk t he | en

period, the researchers captured 502,851 instancegduinioh participantsN = 30, 15



women, 15 men; age rangei 28 years) reported which application they were using while
their facial expressions were logged. The authors found that the more applications launched
by participants, the more likely they wetelte experiencing a wider range of emotions.
However, for some participants, emotions appeared to drive the number of application
launches. This finding was explained by the fact that people usually seek distractions and
divert their attention when expeniging certain negative emotions. Therefore, while
smartphone application use often drives emotions, there is reason to believe that this
relationship is bidirectional.

This study demonstrates an ambiguous link between specific application use and the
usebs emotional state. On the one hand, the
provoke the user to engage in activities on distinct types of applications. On the other hand,
the findings also suggest that the use of certain applications proviekeste&motional
states. Despite this ambiguity, one clear implication of this set of findings is that an enhanced
technologymediated component can be built into mobile applications to contribute to
emotion regulation.

Together, these two studies briig ffield of cyberpsychology one step closer to
understanding bidirectional relations between smartphone use and emotional state.

The Current Study: Rationale, Aim, and Hypotheses

Extensive research has examined causes and effects of the rapidly increasing
engagement with smartphones over the past decade. In particular, numerous studies have
investigated the potentially harmful effects of problematic smartphone use on mental health
specificallyaffect. Based on this literature, one may conclude that digital technologies have
the potential to influence emotional states. However, the current study aimed to investigate a
relationship in the opposite direction: the impact of emotional states otpborae use.

Previously, Mehrotra et al. (2015) and Sarsenbayeva et al. (2020) reported causal links



between user mood and smartphoslated behaviour (i.e., they found that stressed
individuals are less likely to respond to notifications, and that theidrapeople are, the less
likely they are to use their smartphondd)e shortcomings of these studies, however, are that
both (a) required participants to instalpecific softwaren their smartphonesghich resulted
in them beingaware that they were g monitoredi.e., demand characteristics), (b) were
conductedn anatural settinghus lacking theontrol that is available when using
experimental settingnd (c)investigated the amount of tintieatparticipantsspent on their
smarphone and how quiity they engagedith their device opposed malysingwhich
applications they useahdhow they used their devices basedether apositive or negative
mood.

The current research aimed to address this knowledge gap by recruiting three groups
of healtly young adults; one group experienced a positive mood induction, the second a
negative mood induction, and the third a neutral mood induction. We tested the hypotheses
that those who experience a positive mood inductionleMend to use sociapplications
(e.g., WhatsApp), whereas those who experience a negative mood indumtildravoid
social applications but will tend to use those that provide entertainment (e.g., TikTok,
YouTube). We proposed that these patterns of behaviour will mabé&eatise when people
are in a low mood, they tend to perceive social interactions negatively and consequently
withdraw from them (Kashdan & Steger, 2006). In contrast, when people are in a more
positive mood they tend to seek out and engage in more steiadtions (Ryczkowska,
2022).

Method

Design and Setting

The study used a true experimental design. The independent variable (IV) was the

participantdéds mood (i .e., their transient

st



operational definition of the 1V was sealported changes in mood after beingased to a

film clip manipulation (i.e., viewing either a positive, negative, or neutral video fragment).
The dependent variable (DV) was smartphone use (i.e., the ways in which the participant
used their phone). The operational definition of the DV wagestivdy and objectively
measured engagement in different types of smartphone achixityg an observation period
of 12.5min.

The study setting wadeeting Room 3Bwithin the University of Cape Town (UCT)
Department of Psychology.

Participants
Recruitment

We used convenience sampling to recruit UCT undergraduate st(iden&7). An
announcement was placed on the VULA Student Research Participation Programme (SRPP)
site (see Appendix A) which contained a link to book a research slot (Appendix B). We used
this method of recruitment because it was teffective and allowed u® reach all students
registered for a course in the Department of Psychology. The online booking software
allowed participants to hide their names and all other identifying information, thus ensuring
their right to confidentiality.

We customised the boalg software to allow a maximum of five bookings per time
slot (in other words, each experimental session could include a group of up to five
participants). At the conclusion of data collection, we had run a total of 30 experimental
sessions (10 featuringneegative mood induction, 10 a positive mood induction, and 10 a
neutral condition), with an average of two participants per session (rafigé)=Tb reach
our desired sample, we recruited participants throughout our ahatsandomly assigned
them to a induction condition until an equal amount was reached.

Each participant who completed the study procedures was awarded 2 SRPP points.



Eligibility Criteria

We required that each participant be (a) a registered UCT student, (b) aged between
18 and 25 yearsnd (c) a fluent English speaker. Furthermore, all participants had to own
and regularly use an iPhone with at least iOS10 installed.

We excluded from participation individuals with a history of either common mental
disorders (e.g., generalised anxieigodder, major depressive disorder) or serious
psychological, psychiatric, or neurological disorders (e.g., any psychotic disorder, obsessive
compulsive disorder, epilepsy). We set this exclusion criterion in place because individuals
experiencing mentallness are vulnerable to changes in emotion and cognition that could
have affected the reliability of our mood induction.

There were no eligibility criteria related to sex, gender, race, or ethnicity.

Power Analysis

We used G*Power software (Erdfelder bt #996) to determine the appropriate
sample size for our study. Using parameters of.05 and an estimated effect size of
medi um magni =u1bdPérezZBoPRrieah®B4), the software determined that a
sample size of 77 would be adequate to generate statistical power)f£190 when using
oneway ANOVA to explore main effects.

Materials and Procedure

Figure 1 is a flowchart cdadeventsi bi ng t he

e X
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Figure 1
Flowchart Describing the Study Procedure
PRE-INDUCTION POST-INDUCTION
Relaxation music Mood Induction Observation Period Screenshot
’_\_‘ |
[ | \ |
0 5 10 15 20 25 30 35 40 45 50 55 60
BDI-II
GAD-7
Consent form POMS-16 POMS-16 Phone Use Questionnaire
Sociodemographic POMS-16
POMS-16 Debriefing Form

Note.POMS16 = Profile of Mood States Questionnaire (short version):BBIBeck Depression
Inventoryll; GAD-7 = General Anxiety Disorder. O = the point at which the participants began the
procedures. Numbers indicate the minutes of the experiment.

Enrolment and Screening

Formal enrolment into the study began once the participant had booked a research slot
using the online appointment system. Immediately after we received notification of that
booking, we sent the participant a confirmation emeifiling their selected time and date of
participation.

On the day of the appointment, the participant arrived in the UCT Department of
Psychology and was escorted (along with all the other participants who had booked the same
slot) to a quiet researcham that contained several desks and chairs, as well as a projector
and a screen that would be used to display
participants entered the venue, they were asked to place all their belongings except their
smatphone at the front of the room. Thereafter, each participant was seated at a desk where

they found a copy of Research Booklet A and a black pen. They began by completing a

t
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document capturing the date, their student number, and the course code to whicintieel

their SRPP points allocated (see Apper@ixThey were then asked to open Booklet A

where, on the first two pages, they founcbasent fornfsee AppendixD) followed by an
informedconsent comprehension questionngsee AppendiE). Once consg was

received and it was clear that the participant had comprehended the contents of the consent
document, the study commenced.

The participant was asked to turn the page in Booklet A and complete our study
specificsociodemographic questionnaifgee ApendixF). This questionnaire gathered
information about the participantdés sex/ gend
in which they were registered, current year of study, and relevant medical/psychiatric history.

If information from the eciodemographic questionnaire confirmed that the participant was
eligible to continue, we allowed them to continue to the next stage in the experimental
protocol. Only one participant was excluded at this piothey selfreported a history of
psychiatricillness. The participants had to answer the first Profile of Mood States
guestionnaire to capture the level of their mood at baseline.

Relaxation Period

We di mmed the roombés | ights and asked par
|l i stening to a calming audio track that was
desktop computer (see Appené¥ This relaxation period, which was designedrisuze all
participants were in a similarly neutral and relaxed mood state prior to the onset of the
experimental manipulation, concluded after 5 minutes.

To signal its conclusion, we returned the lights to their original brightness and then
asked the paxipant to open Booklet A at page seven. They were instructed to complete the
following three standardised sedport questionnaires: tiiieck Depression Inventcty

(BDI-II; see Appendi¥), theGeneral Anxiety Disorder (GAD-7; see Appendix), and the
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second revised short screening version oftttdile of Mood StatePOMS16; see
AppendixJ). Upon completion, the participant was asked to close Booklet A and shift their
gaze to the screen at the front of the room.
ExperimentalManipulation: Mood Induction

Psychological literature describes several different laborditased mood induction
methodsEach of these aim to provoke specific mood states within an individual who is
participating in research (Van der Does, 206R)wever a recent metanalysisindicated
that the use of film clips is one of the most effective methods of mood ind(ktastinez
Rodrigo et al., 2020). The authors reviewed 45 studies, each of which used a particular
method to induce neutral, positive, ogagve mood. They found that the film clip method is
especially powerful in inducing negative mood stakée (d ggdos ialence =1.49 and for
arousal=1. 77), and is also effectigfervafemce=i nducir
1.22 and for aroud =-1.34). Based on these findings, as well as the facts that film clips are
often used to induce particular moods in psychological studies (se&ress,&Levenson,
1995 Schaefer et al., 20)@nd that film as a method of mood induction has a relgtivigh
degree of ecological validity (Uhrig et al., 2016), we decided to use film clips to induce
negative and positive mood states. An audio soundtrack was used for the neutral mood
comparison condition.

Each participant assigned to the negative modddtion condition viewed a-@hin
scene from the filnThe Chamgsee AppendiX). This clip is a mainstay of sadness
induction in the field of affective science (Rottenberg et al., 2018). Participants assigned to
the positive mood induction condition viewadrmin clip from the television shoWhose
Line is it Anyway(see Appendix.). This film stimulus has been validated by Rottenberg et
al. (2018). Participants assigned to the neutral condition listened to the first 5 mins of an

instrumental audio tracktied. Thi s trackdés YouTube descriptio


https://www.frontiersin.org/articles/10.3389/fpsyg.2016.00180/full#B16
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.00180/full#B16
https://www.frontiersin.org/articles/10.3389/fpsyg.2016.00180/full#B35
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Acal m piano music with bird sounds for sl eep
(https://www.youtube.com/watch?v=AKy6Jx59fis
Postinduction Observation Period

Immediately after the manipulation, participants were asked to turn to the back of
Booklet A and complete the POMIS for a third time. Upo completion, they stayed seated
at their desk and a researcher coll ected Boo
take a short break. Please remain seated, avoid speaking to anyone else but feel free to make
use of your smartphone. 0

The researadr remained at the front of the room, in full view of the participants, and
began using their smartphone to encourage conformity. A video camera placed in the corner
of the room recorded the participant®@s behayv
mins). We coded the footage formally using a coding key (see Appehdixoting the time
it took the participant to pick up and begin using their phone as well as the total amount of
time they used their phone. An advantageidéo-recording participants is that it provided
us with the ability to replay and review par
fatigue (Haidet et al., 2009).
Gathering Screen Time Data

At the end of the observation period, participamése handed Research Booklet B.
Page one of this booklet presented a stupicificPhone Use Questionnaitkat gathered
information regarding smartphone use over the 24 hours prior to study participation (see
AppendixN). It asked, for instance, aboueth par ti ci pant 6s typi cal s m
average weekday at the time of study participation, their estimate of the average time spent
on their smartphone throughout a typical day, and which mobile applications they used
during the observation ped. Thereafter, the researchers instructed the participant to

complete the POMS6 for the fourth and final time.


https://www.youtube.com/watch?v=AKy6Jx59fis
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Conclusion and Debriefing

The participants were asked to turn to the final page of the Booklet B where they were
able to read through a deding form (see Appendi®). When all participants had finished
reading that form, we debriefed them verball
true purpose and aims and their right to withdraw their data.

Finally, the researcher ask#gk participants to email a screenshot of their iOS
screentime tracker (STT) reports to a stgpgcific address. The STT takes an average of the
previous 7 days of use (see Figure 2 for an example). This objective measure provided us
with an houtby-hourac count of the participantsd smartp
to send that email prior to leaving the study venue to avoid any technical issues. Once we
received their email, they were thanked for their participation and permitted to leave the

verue.
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Figure 2

Example of an iOS Screen Time Tracker

] Today, 17 August

3h 44m

I J"-IJ
Social

2h 51Tm 1Tm 8m

pdated today at

MOST USED
TikTok

Note.The screenshot indicates the data as well as the amount of time that the user has spent on their
phone during each of the past 7 days. Furthermore, the main app cafegdriels are decided upon
by Applei are reflected beneath the graph.

All study procedures were granted ethical approval by the UCT Department of
Psychology Research Ethics Committee (see Appendix P).
Data Management and Statistical Analysis
Data Cleaning and Scoring

We captured the questionnaire data on Google Sheets (seeddp@eand uploaded
SST screenshots and video footage of the observation session to Google Drive (see Appendix
R). Then, we (a) scored the standardised questionnaires using conventional methods (Beck et
al., 1996;Spitzer et al., 2006 (b) used the video footage and the schedule described above to
calculated the amount of time each participant spent using their phone during the post

induction observation period, and (c) perused the Phone Use Questionnaire so that we could
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categoriselte applications participants used during thepadiiction observation period,

and during the analogous time on a usual weekday, into two categories: social use
applications and nesocial use applications (Appendsx Previous studies in this literature

used the same dichotomous classification of smartphone activity (see, e.g., Song et al., 2004;
Van Deursen et al., 2015).

To calcul ate each participants6é Observati
applications (up to a maximum of three) they repougdg most heavily during the 12.5
min postinduction observation period. We then awarded a value of +1 to each social
application used and a score-bfto each norsocial application used. So, for example, if a
participant reported using only WhatsApmeOutlook during the observation period, their
social score would be (+1) +1) = 0; as should be clear, higher scores indicate heavier use of
social applications.

To calcul ate each participantés Usual Soc
to a maximum of three) they reported using most heavily on a usual weekday at the time of
their study participation. We then awarded a value of +1 to each social application used and a
score of-1 to each noisocial application used, in the same way as descabede.

To cal cul at e -derivedSacial Sqore (.¢., | éepré&sdnihation of how
heavily biased their smartphone activity over the previous 7 days had been toward using
social applications), we noted which application had been used most frgquestthat
period and awarded the application the same value as we did filrséwevatiorperiod
Social Score. Because in this case we were evaluating only one application, the value of this
variable could be either +1 et.

Finally, we completed cleamgy and preparation of the data spreadsheet for analyses.
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Primary Inferential Analyses

These analyses, and those described in the section immediately below, were

conducted using R Studio, with the threshol

initial sample size (i.e., the number of participants who completed the study protocol) was
N = 67. We removed the data from four participants from our final analyses: one because
they did not answer the questionnaires correctly and three because thdisBies were >
30. Hence, the finaN for data analysis was 63 (21 per condition). The primary analyses then
proceeded across three discrete steps.

First, a series of on@ay ANOVAs (for the continuous variables BDItotal score,
GAD-7 total score, and years of education completed sucligssiud chisquared tests (for
the categorical variables sex and programme of registration) investigated the magnitude of
betweercondition differences for sample sociodemographic and clinical characteristics. At
this step, we also computed a full setlecriptive statistics (e.g., measures of central
tendency and dispersion) for each of the predictor and outcome variables. These descriptive
statistics allowed some deeper insight into our dataset (e.g., indicated potentially problematic
outliers) that nght have been useful in considering the next analytic steps to take.

Second, two separate emay ANOVASs investigated the success of the relaxation
induction byanalysingthe magnitude of betweegroup differences in POM$6 scores at
baseline and then Hte postrelaxation measurement point. Then, a series of paaetplet-
tests evaluated the success of our mood induction procedures by comparing, within each
group, the POMS.6 score at the pestlaxation measurement point to that at the-post
inductionmeasurement point.

Third,aonewvay ANOVA tested the studyés major

magnitude of betweegroup differences in postduction observation period social scores.

d

F
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Secondary Inferential Analyses

Two analyses examined whether stphone activity immediately pogtduction was
di fferent from parti ci p-samgles-testinvestigatedttect i vi t y.
magnitude of difference between paUstal ci pant s
Social ScoreSecond, aKeradl | 6 s rank correlation test meas
Observation Period Social Score and S¥erived Social Scor&Ve used this test because the
latter variable could only take the value-bfor +1 (Van Doorn et al., 2018).

Finally, we used the deo footage data and em&y ANOVA to investigate between
group differences in the amount of time participants spent using their smartphones during the
postinduction observation period.

Results

Sample Sociodemographic and ClinicaCharacteristics

Overall, the sample consisted of 12 men and 55 women; this ratio reflects the current
demographics of the UCT Department of Psychology. By design, all participants were aged
between 18 and 25 years and had successfully completed a minfmi@ngears of education
(M =14.75SD= 1.08, range = 137). Most were registered for a Bachelor of Social Science
(BSocSc) degree.

As Table 1 shows, the mood induction groups (negative, positive, neutral) were well
matched for education, programme ofiségtion, BDHI score, and GABY score.
Regarding BDHIl score, the average for each group was in the range conventionally
described as Oomini mal depr es s7soanedthe(@Bmgek et a
for each group was in the range convemtanl | 'y descri bed as depictin
symptomsé (Spitzer et al ., 200@andGADIT® i nt er n

the current sample was obdlerved®4t anhle . ®dg e pte
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As Table 1 also shows, anadgsdetected significant betwegroup differences with
regard to sex distribution. Eight men were assigned to the positive mood induction group
(38.10% of the total number assigned to that group), whereas only one man (4.76%) was
assigned to the negativeogip and three (14.29%) to the neutral group.

Table 1

Sample Sociodemographic and Standardized Measures (N = 63)

Mood Induction Condition

Negative Positive Neutral 95% ClI
Variable (n=21) (n=21) (n=21) p F/Xz2 LL UL
Educatior? 15.05 (0.22) 14.76 (0.21) 14.43(0.26) 0.18 1.78
Females 20(95.24) 13(61.90) 18(58.71) 0.02* 8.03
Programmé 19(90.48)  19(90.48) 19(90.48) 0.81 3.00 14.58 15.51
BDI-II 11.67 (1.75) 8.33(1.13) 10.76(1.78) 0.31 0.31 85 14.83
GAD-7 7.90(1.1) 6.43(0.84) 6.29(1.12) 0.47 047 586 9.95

Note.For the variablesge Education BDI-IlI, andGAD-7, means are presented with standard
deviations in parentheses. For the variablemalesandProgramme frequencies (raw numbers) are
presented with percentages in parentheses:IBBBeck Depression Inventotly; GAD-7 = General
Anxiety Disorder7; ESE= effect size estimate (fét, eta squared; far?, Cr avin€lr=06 s
confidence interval; LL = lower limit; UL = upper limit.

aYears completed successfully.

® Number of participants registered for the Bachelor of Social Science degree.

*p<.05.

Manipulation Check

The purpose of the relaxation period was to ensure that all participants were in a
similar mood state before undergoing the mood induction manipulation. Analyses detected
significant betweetgroup differences in POM$6 scores at baseline (i.e., before the
participants were exposed to the relaxation perie@®,60) =3.80p= . 028, Q] =

were, however, no such differences in POMBscores at the pestlaxation measurement

point,F(2,60)=283p= . 067, Q] = .09. tHher@atonpewd c an

was successful in ensuring that participants, regardless of group assignment, were in

generally the same mood state immediately before entering the induction manipulation.

11
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Upon emerging from the r eleROQMEL6iscomrewaser i od
-7.92 £ 8.84. This score indicates that, on average, participants were in a reasonably positive
mood state. Note, however, that the high value of the standard deviation indicates great
dispersion of scores.

Analysis confirmed that bbtthe positive, negative, and neutral mood inductions
delivered the expected outcomes (see Figur®n average, participants assigned to the
positive condition showed a significant reduction in Total Disturbance Score (TDS) from the
postrelaxation / pranduction measurement poirifl(+ SD=-10.67 *+ 1.66) to the post
induction measurement poirfle.81+1.97)p= . 013, Cohenés d = 1.59.
mood in these participants was significantly better after the induction thame bef

On average, participants assigned to the negative condition showed a significant
increase in Total Disturbance Score (TDS) from the-palaikation / prenduction
measurement poinM £ SD=-4.78 + 1.86) to the postduction measurement point (1.24
1.90),p< . 001, C36.&hatGsgo sdy, mood in these participants was significantly
worse after the induction than before.

On average, participants assigned to the neutral condition showed a significant
reduction in Total Disturbance ScdiEDS) from the postelaxation / prénduction
measurement poinM £ SD=- 8.62 + 2.09) to the po$hduction measurement poinrflQ.81
+205p= .027, Cohendéds d = 1.06. That is to say
significantly better after the ingtion than before (note, however, that the mean difference

here is smaller than that in the positive mood induction condition).
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Figure 3
Mood Induction Results: Change in PONI& Score$rom Pre to Postinduction (N = 63)
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Note The upper left panel presents data from participants in the negative mood induction camdition (
= 21). The upper right panel of the figure presents data from participants in the positive mood
induction conditionif = 21). The lower left panel of the figure presents data from participants in the
neutral mood induction condition € 21). TDS = TotaDisturbance Score on the Profile of Mood
Statesl6 (POMSL16; higher scores represent greater mood disturbance, i.e., more negative mood);
poms2 = average score on the POMat the prénduction / postelaxation measurement point;

poms3 = average scora the POMSL16 at the posinduction point. Error bars represent the upper

and lower limit of the 95% confidence interval.

Primary Analyses

On average, participants in both the negative and positive mood induction conditions
had similar Observation Ped&ocial Scores; their scores were notably higher than those of
participants in the neutral condition (see Table 2 and Fiuiehe omnibus ANOVA
detected no significant betwegnoup differences, however, and therefore no further pairwise
comparisons were conducted.

Perusal of the descriptive data presented in Table 2 (specifically, the high standard

deviation in comparison with the mean) indicates that the data were relatively widely
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scattered around the mean. Figdigresents visual elalpation on these findings; of

particular note there is that the error bars from the negative and positive induction conditions
overlap substantially.

Table 2

Smartphone Activity Type During the Réstiuction Observation Period: Descriptive
Statistics and BetwedBroup Comparisons (N = 63)
Mood Induction Condition

Negative Positive Neutral 95% ClI
Social Scoré (n=21) (=21 (=21 F p ESE LL UL
Mean 1.76 1.52 095 1.85 .167 .06 1.15 2.37
Standard Deviation 0.27 0.33 0.31
Range -213 -313 -213

Note ESE = effect size estimate (in this case, partial eta squared); Cl = confidence interval; LL =
lower limit; UL = upper limit.

2To calculate this score, we noted which applications (up to a maximum of three) were reportedly
used most heavily during the pastluction observation period. We then awarded a value of +1 to
each social application (e.g., WhatsApp and Instagram) usedsadesof-1 to each noisocial
application (e.g,. Vula and Ebook) used. So, for example, if a participant reported using only
WhatsApp and Outlook during the observation period, their social score would be ()1 ¥40(

Hence, higher scores indicateakir use of social applications.

Figure 4

Smartphone Activity Type During the Réstiuction Observation Period: Data for Three
Mood Induction Conditions (N = 63)

Note There were 21 participants in each induction condition. To calculagothal Score, we noted
which applications (up to a maximum of three) were reportedly used most heavily during the post
induction observation period. We then awarded a value of +1 to each social application (e.g.,
WhatsApp and Instagram) used and a scoré& td each noisocial application (e.g,. Vula and

Ebook) used. So, for example, if a participant reported using only WhatsApp and Outlook during the
observation period, their social score would be (+11Ly % 0. Hence, higher scores indicate heavier
useof social applications. Error bars represent the upper and lower limit of the 95% confidence
interval.



