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Does smartphone connectivity
impact on undergraduate
dental students’ environmental

stress?
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ABSTRACT

Introduction

Several studies have suggested that smartphone addiction has
negative effects on mental health and academic performance and
may contribute to the development of stress.

Aim

To determine the prevalence of smartphone addiction and its
impact on stress levels of students registered for the degree BChD
in 2017 at the University of the Western Cape.

Objectives
To establish the impact of smartphone addiction and associated
stress levels on student performance.

Methods

A cross-sectional descriptive study with a convenience sample
of dental students, based on a self-administered closed-ended
questionnaires:” Dental Environment Stress and Smartphone
Addiction Scale”. The responses were statistically analysed.

Results

Ethical clearance was obtained for the study. The Mann-Whitney
test output indicates no difference in attachment between
smartphone and non-smartphone owners (p=0.615). Students
agreed that mobile devices could be used for academic purposes
but not that this usage be made compulsory.

Conclusion

More stress is experienced in certain domains and students
displayed some degree of attachment, not addiction, to their
smartphones. Serious impacts may be experienced by non-
smartphone owners.

INTRODUCTION

Mobile devices keep us connected to the world, even though
some may question the quality of this connection.! Cell phones,
smartphones, tablets and computers must be appreciated
as useful. They are a necessary addition to our tools of
communication, having multiple functionalities which extend to
application within the academic environment.? In that scenario it
is not just about the communication between students and staff,
but notes may be downloaded and assessments conducted via
these devices. Indeed, the acquisition of these very expensive
IT units may become compulsory when they are required for
assessments. Cell phones may then be seen as an asset in the
lives of young people and their day-to-day activities, including
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academe.® However, the insistent demands and the consistent
presence of these devices may exacerbate the already stressed
dental environment experienced by students.*® An added stress
occurs when acquiring and then maintaining these expensive
technological devices. Paradoxically, the use of cell phones was
expected to have reduced the stress in the first place.

Stress is defined simply as a reaction to a stimulus that disturbs
our physical or mental equilibrium and it is generally part of life.®
It is when the stressors become chronic, that there may be
detrimental effects on the health and quality of life of individuals."”
Difficulties may be experienced in controlling these stressors
when mobile devices are used." Consider the tensions involved,
for example: keeping up with happenings via social media,
wanting to create a social media persona, lack of privacy in social
media, just being connected or separation anxiety when without a
phone.'” Moreover, several destructive behavioural characteristics
have also been observed in the lives of young individuals with
constant exposure to these devices, namely; phone-addiction,
sleep deprivation, poor academic performance and increased
stress development.'-37

Stress-related research amongst dental students has been
conducted globally."®*® Several studies related to stress
experienced by dental students have been conducted over
the years at the University of the Western Cape (UWC).48'® The
researchers explored different aspects that ould cause stress and/
or increase the stress levels of students. The cohorts that were
included had very different demographic features, for example:*16

1. Hendricks, Joshi, Crombie and Moola (1994) determined the
“perceived sources of stress among black dental students
in South Africa (SA) prior to the democratic elections.'® This
study, conducted more than 20 years ago, reported that
non-academic (cultural and ethnic differences) rather than
academic problems added more to students’ stress levels.'®

2. Naidoo et al. (2008) and Pau et al. (2009) determined the
“emotional intelligence and its relation to perceived stress”
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by conducting a multinational survey across seven different
countries (including RSA) which also included a qualitative
study amongst English students.®® Differences in stress
levels between countries and institutions were found as
also reported in another study (Alzahem et al., 2011).81
The differences highlighted were age, gender, educational
background and satisfaction with career choices.®® A
significant inverse relationship between emotional intelligence
and perceived stress was detected, implying that students
can indeed cope with the stressful demands of this career
choice. More so, that emotional intelligence is important
in professional competence, and thus has a key role in the
selection of students to study Dentistry. 8°

3. Amongst the students of 2010, Wilson et al. (2015) determined
their environmental stress levels and risk of burnout as these
could contribute to a decrease in efficiency.* This particular
study found that dental stressors increase and reach a peak as
students progress to their clinical years. The conclusions were
that high levels of perceived stress in the particular academic
environment subsequently resulted in psychological morbidity
and emotional exhaustion among dental students,* possibly
predisposing them to professional burnout and decreased
productivity."

Students in different dental environments have experienced an
increase in stress levels with differing factors (both academic and
non-academic) contributing to the problem.*8916

Within RSA, the protest actions that took place in the 2015 and
2016 academic years certainly added another dimension to the
stress levels of students, impacting on their studies which could
not proceed in an academically conducive environment. At such
times of restricted contact, smartphones and computers may
be expected to aid and assist communication and to improve
accessibility. However, an already stressful setting may be further
exacerbated if accessibility is affected, for whatever reason.

Smartphone use may serve as an aid or may impact as a non-
academic stressor; its effects and impact on the lives of the UWC
dental students have not yet been determined.

AIM

To determine the prevalence and addiction to smartphone use
and to assess its impact on the stress levels of students registered
for the degree BChD in 2017.

OBJECTIVES

To determine

1. the prevalence of stress resulting from the current dental
environment among dental students attending the UWC
Faculty of Dentistry.

2. the prevalence of smartphone addiction among the dental
students.

3. the correlations between stress levels, current protest actions
and the use of smartphones and its impact on students’
learning across the different study levels at UWC's Faculty of
Dentistry.

Null Hypotheses

1. Stress levels do not differ amongst currently registered
dental students from different ethnic or cultural backgrounds,
genders and study levels.

2. Students are not addicted to smartphones and their use does
not increase their stress levels

Materials and Methods

A cross-sectional descriptive study with a convenience sample

including undergraduate dental students registered for 2017 was

conducted over a period of three months at the Faculty of Dentistry,

UWGC, SA. Data was obtained using two self-administered, closed-

ended questionnaires:

1. A dental environmental stress (DES) questionnaire which
was adapted from a previous study.® It was also modified for
RSA and translated to the medium of communication. The
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first questionnaire focussed on determining the stress levels
of all dental students registered for 2017. The DES questions
related to stress are categorized into seven main domains:®

Self-efficacy and Beliefs (SEB),

Faculty and Administration (FA),

Workload (W),

Patient Treatment (PT),

Clinical Training (CT),

Performance Pressure (PP) and

Social Stressors (SS).

Protest actions (PA)

2. A Smartphone Addiction Scale to determine the dependence

of students on their smartphones and the impact on their
stress levels and learning.”

The second questionnaire focused on the technological
devices, such as smartphones (including cell phones), which
are required by students and their addiction to that technology.”
The questionnaire was a validated and shortened version of the
Smartphone Addiction Scale (SAS-SV) which has been tested for
reliability.”

Additional questions were related to any protest actions (PA) which
had been experienced by students previously. The answers were
analysed to correlate the impact on the stress levels of participants.
Specially designed questionnaire forms were distributed to the
registered undergraduate dental students after information had
been provided and their consent obtained to participate in the
study. Responses from questionnaires were recorded using
4-point Likert scales: Not Applicable, No Stress, Moderate Stress,
Severe Stress and Strongly Agree, Agree, Disagree or Strongly
Disagree respectively.>'” These responses were combined as
described by Al-Sowygh and by Kwm et al. to produce indices of
stress and of addiction.®!”

Basic student demographic data were also obtained from
questionnaires.  Statistical analysis included  descriptive
statistics (frequency distributions, mean and standard deviation
calculations) and appropriate non-parametric tests for association
between domains and other variables (e.g. Wilcoxon Rank Sum,
Kruskal-Wallis and Mann-Whitney U tests). Regression analysis
were executed according to the purpose(s) of the study.”®

RESULTS
Ethical clearance was obtained from the UWC Ethics Committee
(Registration Number: 13/7/16). All participants signed a consent
form according to the Declaration of Helsinki before participating
in the study.®

Demographic Data

The response rates for the different classes by year were relatively
consistent at about 90%, except for Class 5 where the rate
dropped to 53%. For this reason, a weighting was applied to
each student to correct this deviation from the population class
proportions which were used with all calculations. The weightings
are calculated as population proportion/sample proportion as
shown in Table 1.

Students’ responses related to the DES questions indicated that
stress was experienced in the SEB, W and PP domains as well as
in those areas related to protest actions (PA) (Table 2).

Results from a Wilcoxon signed rank test clearly showed a
significant bias towards females who experienced a greater
prevalence of stress than their male counterparts (p=0.0000). A
Mann-Whitney U test was also conducted, using the weighted
average stress indices of males against females in all domains. The
results showed extreme significance in all except the SS domain,
which showed no gender difference (Table 3 and 4; Figure 2).

With regards to differences in stress levels between classes, it
was no surprise (as in previous studies) that the fourth year class
displayed positive levels of stress in the overall and average index
(Table 4).* The fifth year students experienced much stress in the
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Table 1: Weight calculations per class.

Table 2: Average response to certain stress questions.

& &

Stress Domains

KEY:

SEB: Self-Efficacy Beliefs

F/A: Faculty and Administration
W: Workload

P: Patient Treatment

CT: Clinical Training

PP: Performance pressure

SS: Social Stressors

MS: Mobile Stressors

PA: Protest Action

Figure 1: Weighted average of stress indices

PA domain (having been exposed to protests in both 2015 and
2016), whereas the third year class experienced greater stress in
the W and PP domains than did the fifth years. The differences in
stress levels across classes were found to be significant (p=0.000)
from the results of the non-parametric Kruskal-Wallis tests for
most domains except the SS and SEB domains.

SMARTPHONE DATA

Most students owned either a cell phone (35.8%) and/or a
smartphone (92.2%); a Mann-Whitney U test output indicates
no difference in attachment between smartphone and non-
smartphone owners (p=0.615). Only five students had no
smartphone, tablet or computer but this does not imply they
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KEY:

SEB: Self-Efficacy Beliefs

F/A: Faculty and Administration
W: Workload

P: Patient Treatment

CT: Clinical Training

PP: Performance pressure

SS: Social Stressors

MS: Mobile Stressors

PA: Protest Action
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Table 3: Mann Whitney U test output for difference between genders in each index.

Table 4: An overall view of average stress prevalence across gender, class and domain

had no access to these devices for academic purposes. Gender
differences were again observed across questions (similar to the
results of stress prevalence), but the Mann-Whitney U results
indicated females displayed significant levels of agreement for
questions related to ‘missing work’ (p=0.024), ‘cannot not stand
not having phone’ (p=0.0001) and ‘having phone on my mind’
(p=0.009) (Table 5).

Students’ responses related to addiction are significantly in
agreement only with questions referring to ‘cannot stand not

having phones’ and ‘using phones longer than intended’, yet they
don’t perceive themselves to be addicted.

Responses from students indicated agreement (66.5%) of ‘being
attached to phones’ and of experiencing stress (95.7%) ‘when
losing phones. Students mostly agreed that mobile devices could
be used for academic purposes (73.9%) but not that this should
be made compulsory (40%); though this is not the major cause of
their stress. Students’ responses indicated they would be stressed
(78.7%) when compulsory assessments are conducted using this
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KEY:

SEB: Self-Efficacy Beliefs

F/A: Faculty and Administration
W: Workload

P: Patient Treatment

CT: Clinical Training

PP: Performance pressure

SS: Social Stressors

MS: Mobile Stressors

PA: Protest Action

Figure 2: Weighted average of stress indices male vs female

medium. Generally, results thus indicate students experience
addiction symptoms such as ownership, attachment and usage
for certain tasks. But, students disagree that they experience
any additional signs of addiction such as fretfulness, constant
checking and concentration problems.

to smartphones, though not explicit addiction. Significant
correlations were observed between DES domains of W, PP, SS,
overall and average indices and smartphone addiction questions
of ‘cannot stand not having phones’ and ‘not give up using phone
even if daily life affected’ as well as being ‘attached to phones.’

The regression analysis for each index significantly contributing to

the prevalence of stress provided results as follows:

a. Self-Efficacy Beliefs (SEB) stress index
The overall stress average was negative, but for questions
related to ‘fear of unable to catch up’ and ‘fear of failure’
the results indicated high average responses to stress.
Correlations with these questions are significantly related to
‘compulsory use of mobile devices.” That implies that students
who experienced stress when the use of mobile devices
become compulsory had a higher SEB stress index. The ‘fear
of failure’ with a new medium or increased rate of failure due to
increased difficulties might provide some related explanations.

b. Workload (W) stress index
Overall stress averages were positive for this domain, and the
type of stress is related to gender, class, ‘cannot stand not
having phone’ and if ‘phones are used for academic work.’

c. Performance Pressure (PP) stress index
PP stress is significantly related to gender, class (females in
the senior classes) and ‘using phone too much.” The students
who experience greater stress in the PP domain are those
who admitted ‘using their phone longer than intended.’

d. Protest Action (PA) stress index
Stress prevalence was the highest for this domain and it was
significantly related to gender, class and smartphone ownership.
As has previously been indicated, senior female students and
those who do not own a smartphone displayed a higher stress
index in the PA domain. The reasons for these responses could
be varied; owners could view the situation regarding protests at
any time or find distractions on their smartphones or they may be
concerned at not being able to do assessments via this medium.

Table 5: Average levels of agreement to Smartphone Addiction Scale questions

CORRELATION BETWEEN STRESS LEVELS
AND SMARTPHONE ADDICTION

Comparing the results from both questionnaires, students
indicated an increase in stress mostly across the SEB, W, PP
and PA domains and they also agreed to a level of attachment

DISCUSSION

It is accepted that that smartphones are an indispensable and
necessary tool used especially for connecting and communicating
between people, in addition to the many other services provided.
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Research has also shown that dental students experience stress
throughout their career, and that an increase in stress levels is
observed amongst senior females in their clinical years."+&1°
The current study is in agreement with these findings. Exploring
different conditions affecting student learning such as emotional
intelligence, cultural differences, burnout, disruptions within the
academic setting such as protests and the impact of smartphone
use (either social or compulsory academic) will allow researchers
to understand their learning needs more comprehensively." 810

The benefits of smartphones have been established, including
their use in the academic setting as an alternate or additional aid
in perusing reading material and in conducting assessments. The
role of smartphones in creating anxiety, especially with regards
to attachment to the device, lack of privacy, affecting their daily
lives and academic performance has also been documented.'37
The current study records the advantage of smartphone use for
academic purposes and the disadvantage of attachment further
exacerbating student stress levels. However, no significant
addiction to smartphones was disclosed, and thus any destructive
behaviour as referred to in other studies are not anticipated with
this cohort of students.™7

The interest in using smartphones for academic purposes must
be explored further as these could be of major benefit especially
during times of disruptions, for assessments may be conducted
online. However, as the results indicated that more stress was
experienced by non-smartphone owners, it would be prudent to
engage students on this issue before any demand for the use of
the devices became compulsory. Smartphones and maintaining
them is a costly matter, thus these discussions must take place
between students and the institution before finality is reached.

The other related issue of concern would be the role of educators
who will need to explore varied assessment options when
conducting these via smartphones or online. Senior students may
be relieved somewhat if theoretical assessments are conducted
via this medium, but being aware that clinical work quotas may
not be completed may still be a source of major stress for them,
especially during periods of disruptions as previously experienced.

CONCLUSION

More stress is experienced in certain domains related to work,
performance and failure; both internal (ability to cope with work)
or external (protests) factors may negatively influence these
domains. There is some degree of attachment by students to their
smartphones, though significant addiction has not been explicitly
proven; however, nor can it be concluded that students are not
addicted to smartphone use. Serious impact may be expected
should compulsory use be implanted for both non-smartphone
owners and educators, though this aspect was not researched.
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