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ABSTRACT

Smartphones can increase productivity and ease accessing information, however the possible
negative implications for high smartphone use or problematic smartphone use (PSU) are not
fully understood. The current study examined anxiety-linked memory and attention deficits to
determine whether PSU moderates these relationships. Cross-sectional data from 506 young
adults aged 18-29 years (68% female) were analysed in separate regression models to
investigate whether PSU (Mobile Phone Problem Use scale) moderated the relationship
between state and trait anxiety (State-Cognitive and Trait-Cognitive subscales of State Trait
Inventory for Cognitive and Somatic Anxiety) and everyday memory and attentional failures (the
False Triggering, Forgetfulness and Distractibility subscales of the Cognitive Failures
Questionnaire). Our results showed that PSU moderated the combined influence of state and
trait anxiety for distractibility, such that those who reported higher PSU and higher trait anxiety
reported greater errors of distractibility during higher, but not lower state anxiety. However, our
predictions for false triggering and forgetfulness were not supported; the only significant
finding was a trend for higher trait anxiety to be related to increased failures of false triggering

ARTICLE HISTORY
Received 29 March 2022
Accepted 19 October 2023

KEYWORDS

Anxiety; smartphone use;
attention; memory; cognitive
failures; young people

and forgetfulness. Real-world implications of findings are discussed.

1. Introduction

Problematic smartphone use (PSU) is characterised by
excessive use of a mobile phone or smartphone device
that interferes with daily living (Clayton, Leshner, and
Almond 2015). Approximately one in five young people
display symptoms of PSU (Oviedo-Trespalacios et al.
2019) making it one of the fastest growing areas of tech-
nology research in the last decade and a matter of public
health concern (Kuss and Griffiths 2011; Van Veltho-
ven, Powell, and Powell 2018). A plethora of research
has shown that PSU is negatively associated with aca-
demic achievement (Judd 2014; Karpinski et al. 2013),
attention (Byun et al. 2013; Panagiotidi and Overton
2020), memory (He et al. 2020), social engagement
(Vahedi and Saiphoo 2018), anxiety (Clayton, Leshner,
and Almond 2015; Kuss and Griffiths 2011; Vahedi
and Saiphoo 2018) and depression (Kuss and Griffiths
2011; Vahedi and Saiphoo 2018). However, few studies
have examined the interplay between such factors. For
example, while technology research suggests that PSU
is associated with higher anxiety (Clayton, Leshner,

and Almond 2015; Kuss and Griffiths 2011; Vahedi
and Saiphoo 2018), and poorer cognition (El-Sayed
Desouky and Abu-Zaid 2020; Hadlington 2015), studies
in applied cognitive psychology have shown that elev-
ated anxiety is related to poorer memory and attention,
using both self-reported (Hadlington 2015; Mahoney,
Dalby, and King 1998) and behavioural measures of
cognition (Edwards, Edwards, and Lyvers 2015, 2016,
2017). Therefore, interactions between these factors
seem plausible and warrant investigation. The present
study focussed on untangling the relationships between
PSU, anxiety and attention and memory.

1.1. Smartphone use and anxiety

The relationship between smartphone use and anxiety is
well-established (Clayton, Leshner, and Almond 2015;
Hawi and Samaha 2017; Kuss and Griffiths 2011; Vahedi
and Saiphoo 2018). Broadly, anxiety is marked by fear,
worry and nervousness and can be separated into
non-clinical distinctions such as trait anxiety (a
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personality or disposition of being fearful more gener-
ally) and state anxiety (fear or worry arising from a par-
ticular situation), and clinical symptoms such as social
anxiety (fear of being judged by others) and separation
anxiety (afraid of being away from someone or some-
thing) (Nitschke et al. 2001). Several studies have
found that greater PSU was related to higher trait
anxiety (Vahedi and Saiphoo 2018), elevated state
anxiety (Hong et al. 2019) and higher social anxiety
(Elhai, Tiamiyu, and Weeks 2018; Richardson, Hussain,
and Griffiths 2018; Van Deursen et al. 2015). Further-
more, Cheever et al. (2014) reported that moderate to
high smartphone users experienced greater state anxiety
when separated from their phones suggesting a form of
smartphone separation anxiety, compared to less fre-
quent users. What is not known is whether higher
PSU and anxiety have an interactive relationship with
cognitive deficits.

1.2. Smartphone use, memory and attention

Hadlington (2015) investigated the relationship between
PSU and cognitive errors or failures of memory, atten-
tion and/or distractibility occurring as part of daily
life. Hadlington found that higher PSU (indexed by
scores on Mobile Phone Problem Use Scale; MPPUS)
(Bianchi and Phillips 2005) was related to higher scores
on the self-report Cognitive Failures Questionnaire
(CFQ) (Broadbent et al. 1982). Similar results were
reported in other studies (Xanidis and Brignell 2016;
Hong et al. 2020). Together these findings (Hadlington
2015; Hong et al. 2020; Xanidis and Brignell 2016) pro-
vide preliminary support for the notion that high PSU is
associated with lapses in memory and distractibility
occurring during daily activities requiring limited yet
sustained cognitive resources. However, these studies
used the global CFQ score rather than separating mem-
ory and attention errors (Hadlington 2015; Hong et al.
2020; Xanidis and Brignell 2016). Rast et al. (2009)
argued that the CFQ assesses multiple dimensions of
cognitive failures: false triggering (interrupted proces-
sing of cognitive and motor actions); forgetfulness (let-
ting go from one’s mind something known or planned);
and distractibility (being absentminded or easily dis-
turbed in one’s focused attention). Particularly, forget-
fulness aligns with everyday memory errors, whereas
distractibility and to a lesser extent false triggering
marks a loss of attentional resources (Rast et al. 2009).
Thus we propose extending the work of Hadlington
and others, yet analysing the attention and memory
component scores of the CFQ, will provide greater
understanding of the link between PSU and these separ-
able cognitive processes.

1.3. The current study

Young people aged 18-29 years represent the most vul-
nerable to smartphone-related problems, as evidenced
by their proneness to smartphone separation anxiety
(Hartanto and Yang 2016; Toh et al. 2021) and smart-
phone addiction (Csibi et al. 2021). Given that the high-
est rates of smartphone use have been reported in 18-19-
year-olds (91%), followed by 20-24 years (85%) and
then 25-30 years (81%) (Poll 2015), we followed others
(Hartanto and Yang 2016; Oviedo-Trespalacios et al.
2019; Toh et al. 2021) who recommended that under
30s provide the most sensitive test of smartphone-
related behaviours. In the present study, we examined
the interplay between anxiety, PSU and everyday cogni-
tive failures of memory (forgetfulness) and attention
(false triggering and distractibility) in a sample of
young people aged 18-29 years.

We used separate moderated regression models to
determine whether PSU (measured using MPPUS
[Bianchi and Phillips 2005]) moderated the relationship
between state and trait anxiety (indexed by State-Trait
Inventory for Cognitive and Somatic Anxiety; STICSA
[Ree et al. 2008]), and lapses in memory and attention
(assessed using the three separate subscales from the
CFQ [Broadbent et al. 1982]: namely False Triggering,
Forgetfulness, Distractibility [Rast et al. 2009]). Our
hypothesises were derived from the empirical literature
in PSU and the theoretical premise that state and trait
anxiety are associated with memory and attention defic-
its (see Attentional Control Theory; Eysenck et al. 2007).
While the development and maintenance of smart-
phone addiction is outside the scope of the current
work, implications for the promising Interaction of Per-
son-Affect-Cognition-Execution ~ (I-PACE)  model
(Brand et al. 2016, 2019) will be discussed.

Specifically, we hypothesised that:

H,. Higher PSU will be related to higher trait and state
anxiety.

H,: Higher PSU will be related to more everyday fail-
ures of memory and attention.

Hj. Higher state and trait anxiety will be related to
greater errors of memory and attention, and that
these associations will be more pronounced for those
who report higher PSU.

2. Methods
2.1. Participants and procedure

Our project was approved by The University of Queens-
land Human Research Ethics Committee (#2020003023).
Recruitment advertisements were posted on the



university’s virtual learning environment (Blackboard)
and social media (Facebook, Twitter). Six hundred and
ninety-eight respondents provided informed consent
and commenced the online questionnaire hosted using
Qualtrics. Of those, 192 cases (28%) were excluded
because they did not meet the age criteria, or they did
not complete one of more of the measurements of inter-
est. Further inspection of the data revealed no missing
values. The final sample comprised 506 English speaking
participants aged 18-29 years (M, g = 22.52 years, SD,g.
=3.26; 68% female). Data cleaning identified no univari-
ate outliers (z-scores > 3.50) and no multivariate outliers
(Mahalanobis’ Distance; p <.001) (Tabachnick and Fidell
2007). The data set met the assumptions of linearity and
homoscedasticity (N=506). The online questionnaire
comprised some demographic questions (e.g. age, sex,
education, social media use), STICSA, MPPUS and
CFQ and took approximately 15-minutes to complete.
Demographic characteristics of the study participants
are shown in Table 1.

2.2. Measures

2.2.1. State-trait inventory for cognitive and

somatic anxiety

The STICSA (Ree et al. 2008) assesses cognitive and
somatic, state and trait anxiety, however given our inter-
est in the link between anxiety and cognition, only items
related to thought-provoking or cognitive anxiety were
used e.g. I feel agonised over my problems and I keep
busy to avoid uncomfortable thoughts. Participants
responded to 11 statements about how they feel right
now, at this very moment (state anxiety) and in general
(trait anxiety) using a 4-point Likert scale (1 =rnot at
all - 4 = very much so). No items need reverse scoring,
and higher scores represent higher anxiety. Internal
consistency estimates have been acceptable (Trait-Cog-
nitive a=.87 & State-Cognitive a =.88) (Gros et al.
2007) and in our sample (a =.91, a=.90, respectively).

Table 1. Demographic characteristics of the sample (N =506).

%

Sex

Male 29.2
Female 68.4
Other 2.0
Prefer not to say 0.4
Education

Less than high school 0.4
High school graduate or equivalent 27.9
Some university — no degree 19.2
Trade/technical/vocational 4.0
Associate degree or Diploma 6.3
Bachelor's degree 354
Master's degree 6.5
Doctorate degree 0.4
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2.2.2. Cognitive failures questionnaire

The CFQ (Broadbent et al. 1982) measures everyday
failures in memory and attention. Following Rast et al.
(2009) the 25-item CFQ was used to index False Trig-
gering (e.g. Do you bump into people?), Forgetfulness
(e.g. Do you forget where you put something like a news-
paper or a book?) and Distractibility (e.g. Do you day-
dream when you are listening to something?).
Participants rate the frequency of errors in daily activi-
ties on a 5-point Likert scale (0 = never - 4 = very often).
No items require reserve scoring and higher composite
scores on each domain represent higher number of
errors. The CFQ has shown adequate psychometric
properties in other work (Wallace, Kass, and Stanny
2002), and acceptable internal consistency estimates
for False Triggering, Forgetfulness, and Distractibility,
a =.82, .81, and .80, respectively were obtained for the
present sample.

2.2.3. Mobile phone problem use scale

The 27-item MPPUS (Bianchi and Phillips 2005) assess
PSU (e.g. My friends don’t like it when my smartphone
is switched off and There are times when I would rather
use the smartphone than deal with other more pressing
issues). Respondents rate how often, in general, state-
ments related to their smartphone usage, on a 10-
point Likert scale (0 =not true at all - 10 = extremely
true). Scores are summed and higher scores represent
higher PSU. The MPPUS has high internal consistency
(a=.93) (Bianchi and Phillips 2005) and was supported
in the current study (a =.90).

2.3. Data analytic plan

To address H, and H, we used bivariate correlations to
determine whether higher PSU was associated with
higher anxiety (H,) and higher scores on the CFQ sub-
scales representing failures of memory and attention
(H,). To test the hypothesis that PSU moderates the
relationship between state and trait anxiety and cogni-
tive failures (H;), we created a series of regression
models where variables were added in stages. For each
test, the main effects (state anxiety, trait anxiety and
PSU) were added at Step 1, the two-way interaction
terms were entered at Step 2 (state anxiety X trait
anxiety, trait anxiety x PSU, state anxiety x PSU), and
the three-way interaction term (state anxiety x trait
anxiety x PSU) was included at Step 3. Multiplicative
interaction terms were formed using mean-centred
scores on any continuous predictors. Separate analyses
were performed for the criterion variables: false trigger-
ing, forgetfulness, and distractibility. We conducted all
analyses using SPSS version 27 and the PROCESS
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macro v4.0 (Hayes 2017) using model #3. Interactions
were detected with 5000 bootstrap resamples whereby
the bias-corrected bootstrapped 95% confidence inter-
vals were interpreted as significant at the p <.05 level
if they did not cross zero (Tabachnick and Fidell
2007). PROCESS in SPSS decomposes the interactions
and performs tests of simple slopes at high and low
values on the social anxiety and self-esteem scales (cal-
culated at + 1 SD from the mean score on each).

3. Results

As the data were derived from self-report measures and
the variables had potential to be related, we tested the
common method bias using Harman’s single factor
test. The percentage of shared variance was 22.44%,
confirming that the findings reflect the true relationship
between the variables. Preliminary analyses were also
run with age and sex as covariates. Given that the sub-
stantive pattern of results did not change across DVs
(i.e. false triggering, forgetfulness, distractibility) the
data were reported collapsed across these factors.

Means, standard deviations, zero-order and inter-cor-
relations between predictors and criterions are shown in
Table 2. As can be seen, PSU was positively and signifi-
cantly correlated with state and trait anxiety (H;) and
false triggering, forgetfulness, and distractibility (H).
To address Hi;, we conducted separate moderated
regression tests and the unstandardised coefficients, t-
tests, p values, and 95% confidence intervals for all vari-
ables are shown in Table 3. The notation R°A and FA are
used to describe R® Change and F Change, respectively.

The model for false triggering was not significant,
with an adjusted R’ value of .22; p =.485. There was,
however, a significant main effect of trait anxiety such
that higher trait anxiety was associated with higher
false triggering, b=024, t (498)=4.23, p<.001. All
other p-values >.206.

The model for forgetfulness was also not significant,
with an adjusted R® value of .26; p = .652. Trait anxiety

Table 2. Means, standard deviations, zero-order and inter-

correlations of state anxiety, trait anxiety, problematic
smartphone use, false triggering, forgetfulness and distractibility.
State Trait Problematic
M SD  anxiety anxiety smartphone use

State anxiety 2615 864
Trait anxiety 2742 8A4 85
Problematic 10022 3944 39+  3g*=

smartphone use
False triggering 1149 629 .42%* A5+ 26%**
Forgetfulness 1553 592 .43%*  Ag* 25*ex
Distractibility 1597 607 .58**  5g*=* 32w
Note: p < .001%*

was nonetheless a significant positive predictor of for-
getfulness, b=0.28, t (498)=5.01, p<.001. All other
p-values >.106.

The model for distractibility accounted for 39% of
the variance, R =.62, R°A =.01, FA (1, 498)=5.73, p
<.001, and the full model was significant, F (7, 350) =
43.90, MSE=27.70, p=.017. The main effects for
PSU, and the two-way interactions were non-signifi-
cant, ps >.245. The main effects of state and trait anxiety
were significant, with higher state and trait anxiety
associated with higher distractibility, b=0.14, t (498)
=2.67, p=.008, and b=0.39, t (350) =6.01, p<.001,
respectively. However, as predicted these main effects
were further qualified by a significant three-way state
anxiety x trait anxiety x PSU interaction, b=0.00, ¢
(498) =2.40, p=.017. The pattern of the interaction is
shown in Figure 1. The left panel shows that for those
reporting lower PSU, the state anxiety x trait anxiety
interaction was not significant, F<1. Tests of simple
effects revealed that higher anxiety was associated with
higher distractibility at both lower, b=0.34, 95% CI
[0.18-0.50], #(498)=4.21, p<.001 and higher state
anxiety, b=0.29, 95% CI [0.12-0.45], #(498) = 3.40, p
=.001. The right panel shows for those reporting higher
PSU, the interaction between state anxiety and trait
anxiety was significant, F (1, 498) =4.28, p =.039. The
interaction reflected the fact that those who reported
higher PSU, higher trait anxiety was associated with
higher distractibility at higher state anxiety, b=0.25,
95% CI [0.10-0.39], #(498) = 3.24, p = .001, but distract-
ibility was unrelated to trait anxiety for those lower in
state anxiety, b=0.11, 95% CI [-0.10-0.27], t=1.29,
p=.199.

4, Discussion

We hypothesised that higher PSU would be related to
higher anxiety (H;) and greater number of errors of
memory and attention (H,) and these predictions
were fully supported. We also hypothesised that higher
state and trait anxiety would be associated with greater
failures of memory (forgetfulness) and attention (false
triggering and distractibility), and that these associ-
ations would be more pronounced for those who report
higher PSU (H,). This prediction received mixed sup-
port. Specifically, our analyses revealed that elevated
trait anxiety was related to higher errors in false trigger-
ing and greater lapses in forgetfulness, but the additions
of state anxiety and PSU, nor their combined influences
did not explain additional variance. Our hypothesis for
distractibility was partially upheld. Our data revealed
that for those who reported lower PSU, higher trait
anxiety was associated with greater distractibility
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Table 3. Unstandardised coefficients, and 95% confidence intervals for false triggering, forgetfulness, and distractibility.

Unstandardised coefficients

95% confidence intervals

b SE t p Lower bound Upper bound

False triggering

Constant 11.28 0.33 34.07 <.001 10.63 1193
State Anxiety (SA) 0.05 0.06 0.92 357 —0.06 017
Trait Anxiety (TA) 0.24 0.06 423 <.001 0.13 035
Smartphone Use (PSU) 0.m 0.0 1.27 .206 -0.01 0.03
SAxTA 0.m 0.0 1.25 21 —0.00 0.02
TA x PSU 0.00 0.00 0.18 .B60 —0.00 0.00
SA x PSU —0.00 0.00 0.83 409 —0.00 0.00
SA x TAx PSU 0.00 0.00 0.70 485 0.00 0.00
Forgetfulness

Constant 15.38 0.30 50.73 <001 14.78 15.97
State Anxiety (SA) 012 0.06 0.30 .768 -0.10 013
Trait Anxiety (TA) 0.28 0.10 5.0 <001 0.17 0.39
Smartphone Use (PSU) 0.01 0.0 1.20 233 —0.01 0.03
SAxTA 0.m 0.00 1.62 106 —0.00 0.m
TA x PSU —0.00 0.00 1.13 261 —0.00 0.00
SA x PSU —0.00 0.00 0.09 932 —0.00 0.00
SA x TAx PSU 0.00 0.00 0.45 652 0.00 0.00
Distractibility

Constant 15.95 0.27 58.97 <001 15.42 16.48
State Anxiety (SA) 0.14 0.05 2.66 008 0.04 0.24
Trait Anxiety (TA) 0.25 0.05 5.05 <001 0.15 0.34
Smartphone Use (PSU) 0.01 0.01 0.78 A35 —0.01 0.02
SAxTA 0.00 0.00 0.68 A98 -0.01 0.m
TA x PSU —0.00 0.00 1.26 208 —0.00 0.00
SA x PSU 0.00 0.00 0.35 727 —0.00 0.00
SA x TAx PSU 0.00 0.00 2.40 07 0.00 0.00

irrespective of state anxiety. Whereas, for those who
reported higher PSU, higher trait anxiety was associated
with greater distractibility, but this relationship was
restricted to those who reported higher state anxiety.
It is possible, therefore that for those higher in PSU,
being in a calmer state or situation (lower state anxiety)
protected against distractibility deficits usually evident
in those higher in trait anxiety, whereas for those higher
in trait anxiety and PSU, being in a stressful state
(higher state anxiety) exacerbated distractibility. This
explanation is consistent with the notion that constant

Lower Problem Smartphone Use

22
=~ Lower State Anxiety —li—~Higher State Anxiety

[y
co

Distractibility

[N
=

10

Trait Anxiety

Lower Higher

rewarding received from one’s smartphone may dimin-
ish the motivation to exercise the necessary effort to
remain on task (Aru and Rozgonjuk 2022).

Given that our focus was on examining whether the
anxiety-cognition link was moderated by PSU we have
limited our discussion to findings from empirical
work that also viewed anxiety and/or PSU as predictors
of attention and memory (i.e. as dependent or criterion
variables). Our results were conceptually similar to
studies reporting that elevated anxiety was related to
poorer memory (Edwards, Edwards, and Lyvers 2016)

Higher Problem Smartphone Use

22
== Lower State Anxiety —M=Higher State Anxiety

]
-
g - 'D
| -
L o d -
7] -
o 14 o=

10

Lower  Trait Anxiety  Higher

Figure 1. Relationship between state anxiety, trait anxiety, problematic smartphone use, and distractibility. Simple slopes were cal-
culated at + 1 SD from the mean score on each of high and low values on the predictor variables.
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and poorer attention (Edwards, Edwards, and Lyvers
2015; 2017), albeit these examples used behavioural
rather than self-report tests of cognitive performance.
Our CFQ data conceptually agreed with Hadlington
(2015), Xanidis and Brignell (2016) and Hong et al.
(2020) who reported higher PSU was related to more
cognitive failures. Nonetheless, their studies demon-
strated a direct correlation between PSU and cognitive
failures, whereas our design was able to untangle the
contributions of state and trait anxiety and PSU for
everyday errors of memory (forgetfulness) and attention
(false triggering and distractibility). Specifically, our
data supports the notion that for younger adults elev-
ated trait anxiety is related to memory errors (forgetful-
ness), whereas both state and trait anxiety combine to
associate with attention failures (distractibility). Most
importantly, we showed that for those lower in PSU,
PSU did not moderate the anxiety-cognition link as
expected, but for those higher in PSU, lower state
anxiety appears to buffer the negative impacts of trait
anxiety on distractibility, but not false triggering or
forgetfulness.

Our findings are somewhat consistent with the pre-
dictions of attentional control theory (Eysenck et al.
2007) which suggests that anxious individuals might
lack the cognitive control necessary to focus their atten-
tion on the demands of the task at hand and succumb to
task-irrelevant distractions. From this perspective it
seems plausible that an overload of smartphone stimuli
presents as a task-irrelevant distraction that intensifies
the influence of anxiety on distractibility. Another
plausible description of the resulting pattern of data
could be explained by extended self theory (Belk
2014) and extended mind theory (Clark and Chalmers
1998). Belk (2013) proposed that the smartphone
becomes another extension of self, thus in accord with
the concept of extension of the mind (Wallace, Kass,
and Stanny 2002) the smartphone provides an agent
of cognitive extension into daily life. From this view-
point, the poorer distractibility scores we reported for
those higher in PSU might be explained by individuals
offloading cognitive and memory tasks to their phones.
Although this idea is beyond the scope of the current
study, logical next steps would be to explore the purpose
of the smartphone use in those high users to reject or
confirm this suggestion. The I-PACE model (Brand
et al. 2016, 2019) has shown considerable success in
explaining how and when addictive behaviours manifest
and has previously been discussed in PSU literature
(Elhai, Tiamiyu, and Weeks 2018). The I-PACE model
shares a number of similarities with attentional control
theory (Ree et al. 2008) by proposing that affective and
cognitive responses interrelate in complex ways to

predict problematic behaviours. Our findings for dis-
tractibility concur with I-PACE in that inhibitory con-
trol seems to play a pivotal role in the link between
anxiety and PSU. Although beyond the scope of the pre-
sent study, future work is needed to determine the affec-
tive and cognitive factors underlying the development
and maintenance of PSU. Undoubtedly, the I-PACE
model will provide an important pathway for framing
these investigations.

While our large sample size was a strength, limit-
ations of self-report measures are well known. We uti-
lised valid and reliable psychometric assessments for
our variables of interest, that is, we used the same
measures as previous research capturing state and trait
anxiety (Edwards, Edwards, and Lyvers 2015, 2016,
2017), cognitive failures (Hadlington 2015; Xanidis
and Brignell 2016; Hong et al. 2020) and PSU (Vahedi
and Saiphoo 2018; Hadlington 2015). Nonetheless,
research has shown that self-report and objective
measurements of PSU are often inconsistent (Rozgon-
juk et al. 2018, 2021). It is therefore possible that
while self-reported PSU might correlate with anxiety
and cognitive problems, this might not be the case for
actual smartphone use. Despite the granular approach
we took delineating the total CFQ score used by others
(Hadlington 2015 Hong et al. 2020; Xanidis and
Brignell 2016), into the separate subscales for memory
(forgetfulness) and attention (false triggering and dis-
tractibility), future research using biofeedback and cog-
nitive indices could confirm the robustness of the data
reported here. For example, using an experimental or
quasi-experimental design and deploying ecological
momentary assessment of smartphone use, whereby
device behaviours, emotional symptoms and cognitive
processes are sampled in real time in the individual’s
environment could prove useful for extending the cur-
rent cross-sectional design. Furthermore, while we
focussed on young people aged 18-29 years when
smartphone use is at its peak, more research is needed
to determine whether our findings are generalisable
across ages. We hope the present findings encourage
such research.

In sum, our results shed light on existing anxiety-
linked cognitive deficits and highlight that higher PSU
can exacerbate problems of distractibility. As the
world becomes more technological, it is unlikely that
smartphone use will subside, therefore it is imperative
to provide real-world implications for these findings.
While new research has shown great promise for the
capability of wearable devices to track psychological
and cognitive factors in real-time (Gjoreski et al. 2020,
2021) the complexity and challenge of understanding
and solving PSU relies on a multiprong approach. As



a minimum, we suggest psychoeducation is critical so
that young people who are prone to higher PSU (and
social media use), are aware of the downstream conse-
quences of their smartphone behaviour for their anxiety
levels particularly when in stressful situations that call
for maximum cognitive performance. Finally, we
suggest that if teachers, academics, and counsellors are
purely targeting the anxiety-stress levels, they could be
missing an important contributing factor - the additive
influence of high smartphone use.
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