[=

Bl Agri 2023;35(4):195-204 '
doi: 10.14744/agri.2023.48657 AGRI

ORIGINAL ARTICLE

The relationship between screen exposure and neck disability,
headache, stress, depression, and anxiety in university students

Universite égrencilerinde ekrana maruz kalma ile boyun sakatligi, bas adrisi, stres,
depresyon ve anksiyete arasindaki iliski

Halil YILMAZ,' © Evrim GOZ2

Summary

Objectives: In recent years, with the development of technology, screen exposure among university students has increased
and caused various physical and psychological effects. The aim of this study is to investigate the relationship between screen
exposure and neck disability, headache, stress, depression, anxiety, and sleep disorders in university students.

Methods: Two hundred and twenty-six students were evaluated online in this study. Study outcomes were headache, depres-
sion, anxiety, stress, neck disability, and sleep quality.

Results: When the screen exposure was examined, it was observed that the stress, anxiety, and depression levels of the stu-
dents increased as the smartphone use increased (p<0.05). Headache severity (p=0.028) in those who use smartphones for 7 h
or more; It was observed that the frequency of severe neck disability increased in those who used a smartphone or computer
for 7 h or more (p=0.005, p=0.026).

Conclusion: To prevent physical and psychological problems that may arise due to the increase in screen use time in uni-
versity students, it is necessary to monitor the frequency of screen use of the students, to organize trainings that explain the
physical and psychological effects of long-term screen exposure and increase the level of awareness.

Keywords: Anxiety; depression; neck disability; screen exposure; stress.

Ozet

Amag: Son yillarda teknolojinin gelismesiyle Gniversite 6grencileri arasinda ekran maruziyeti artmis, ¢esitli fiziksel ve psikolojik
etkilere neden olmustur. Bu calismanin amaci, Gniversite 6grencilerinde ekran maruziyeti ile boyun sakatligi, bas agrisi, stres,
depresyon, anksiyete ve uyku bozukluklari arasindaki iliskiyi incelemektir.

Gereg ve Yontem: Bu calismaya 226 6grenci cevrim ici olarak dahil edildi. Calismanin sonucunda bas agrisi, depresyon, anksi-
yete, stres, boyun sakatligi ve uyku kalitesi degerlendirildi.

Bulgular: Ekran maruziyeti incelendiginde akilli telefon kullanimi arttikca 6grencilerin stres, kaygi ve depresyon diizeylerinin
arttigi gozlendi (p<0,05). Yedi saat ve lizeri akilli telefon kullananlarda bas agrisi siddeti (p=0,028); 7 saat ve lzeri akilli telefon
veya bilgisayar kullananlarda ciddi boyun sakathg sikhginin arttigi gérildi (p=0,005, p=0,026).

Sonug: Universite 6grencilerinde ekran kullanim siiresinin artmasi nedeniyle ortaya cikabilecek fiziksel ve psikolojik sorunlari
onlemekigin 6grencilerin ekran kullanim sikhdinin izlenmesi, uzun sirreli ekran maruziyetinin ve bilgisayar kullaniminin fiziksel
ve psikolojik etkilerini anlatan egitimler diizenlenmesi, farkindalik diizeyinin artirilmasi gerekmektedir.

Anahtar sézcukler: Ekrana maruz kalma; boyun sakatligy; stres; depresyon; anksiyete.

Introduction ers for long periods of time during the day. With
the increase in screen use, the incidence of mus-
culoskeletal disorders is increasing in individuals.
1211t has been reported that university students ex-
perience musculoskeletal problems in many parts
of the body due to bad postures and adaptation

Today, the increase in the use of screens with the
effect of technological developments has led to
various physical and psychological problems in so-
ciety. Most of the society, especially the youth, use
devices such as smartphones, tablets, and comput-
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to devices such as smartphones, tablets, and com-
puters. Problems related to screen use in university
students occur most frequently in the neck and
the severity of the problems increases as the usage
time increases.

Neck problems negatively affect university students’
regular attendance and academic success. Students
spend a long time in front of the screen due to social
activities such as the use of social media as well as
course-related activities such as literacy. This situa-
tion causes students to be in the risk group for neck
pain and disability. In the literature, it has been re-
ported that depression and anxiety are the biggest
psychosocial risk factors, and increased muscle
tension is also a physical risk factor for neck pain.”
Psychosocial factors cause musculoskeletal pain by
increasing both pain awareness and muscle activity
in bad posture, increasing mechanical load.® It has
been shown in previous publications that psycho-
logical stress negatively affects neck disability in uni-
versity students.”!

While intensive screen use is common among uni-
versity students, the incidence of insomnia and vari-
ous psychological disorders caused by this situation
is increasing day by day. Sleep is an important and
necessary period for the brain to rest, which is con-
stantly exposed to information flow throughout the
day. Therefore, sleep problems cause various behav-
ioral disorders." In addition, intense stress causes
sleep disorders and musculoskeletal pain occurs as
a result of long-term insomnia.!"”

Students often experience headaches due to anxi-
ety, stress, inadequate sleep, and academic factors.
It has been observed that as the duration of screen
exposure increases in university students, all these
psychosocial risks also increase and accordingly the
prevalence of headache and migraine has increased
in recent years.['213

The fact that university students are exposed to
high levels of screen especially during periods of
excessive use of smartphones and computers, and
due to this, the emergence of physical and psy-
chological problems has led us to carry out our
research on the student population. Studies in this
area have shown that screen exposure is associ-
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ated with physical symptoms such as headaches
and neck pain, or with psychological symptoms
such as stress, anxiety, depression, and sleep dis-
orders. However, as far as we know, although there
are many cross-sectional studies examining neck
pain and disability in university students, there is
no study examining all factors such as screen ex-
posure, neck disability, depression, stress, anxiety,
sleep disorders, and headaches. Therefore, in this
study, we aimed to investigate the relationship be-
tween screen exposure and neck disability, head-
ache, stress, depression, anxiety, and sleep disor-
ders in university students.

Material and Methods

The research was carried out with students study-
ing at Nevsehir Haci Bektas Veli University (NEVU),
Kozakli Vocational School, Therapy and Rehabili-
tation Department, Occupational Therapy and
Physiotherapy program. Within the scope of the
research, the main objectives of the research were
explained to all participants in the informed con-
sent forms prepared online before the scales were
applied. Volunteer participants filled out the ques-
tionnaires online. The study is in the structure of a
cross-sectional research.

The population of the research consists of those over
the age of 18 who are students of NEVU, Kozakl Vo-
cational School, Therapy and Rehabilitation Depart-
ment (n=301). Two hundred and twenty-six students
voluntarily filled out the questionnaires to partici-
pate in the research. Reached 75% of the universe.

Data Collection Tools and Actions

Within the scope of this research, demographic in-
formation, screen exposure time, and headaches of
vocational school students were questioned. Head-
aches of the students were evaluated with the Nu-
meric Pain Rating Scale (NPRS), their psychological
status was evaluated with the Depression-Anxiety-
Stress Scale 21 (DASS 21), neck pain and disability
were evaluated with the Neck Disability Index (NDI),
and their sleep quality was evaluated with the Pitts-
burgh Sleep Quality Index (PSQI) online.

Screen Exposure

The devices used by the students and the duration
of use during the day were questioned.
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Screen exposure and neck disability

Headache

NPRS was used to subjectively evaluate the head-
aches of individuals. The NPRS is a scale used to as-
sess pain. The patient is asked to rate the severity of
the pain out of 10. The patient chooses the appropri-
ate value among the zero no pain and 10 worst pain
scores. In the literature, the validity and reliability of
the use of NPRS to assess chronic pain have been
reported with face-to-face and online evaluation
methods.!"'

DASS 21

The Turkish version of this scale with validity and
reliability studies was used. The scale consists of
21 questions in 4-point Likert type. There are sev-
en questions each evaluating depression, anxi-
ety, and stress sub-dimensions. Each item; zero
“not suitable for me,” one “somewhat suitable for
me,” two “usually suitable for me,” and three “com-
pletely suitable for me!” A minimum of zero and a
maximum of 21 points are obtained. Getting five
points or more from the depression sub-dimen-
sion, foir points or more from anxiety, and eight
points or more from stress indicates that they
have a related problem.'¢'7]

NDI

The questionnaire consists of 10 items: Pain inten-
sity, headache, concentration, sleep, personal care,
lifting, reading, work life, driving, and leisure activi-
ties. Each item has six options scored from 0 to 5.
The total score constitutes the test score. In the
questionnaire, 0-4 points are evaluated as no dis-
ability, 5-14 points as mild disability, 15-24 points
as moderate disability, 25-34 points as severe dis-
ability, and over 35 points as complete disability.
The Turkish validity and reliability study of the scale
was conducted.['81]

PSQl

It is a self-report scale consisting of 19 items that
evaluates sleep quality and sleep disturbance in the
last month. It is a valid and reliable scale in Turkish.
By scoring 18 questions of the scale, 7 components
are formed, and these seven components are scored
between 0 and 3, and the total PSQI score is obtained
by summing the scores of the components. The total
score ranges from 0 to 21, and a total score higher
than 5 indicates poor sleep quality.°2"
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Statistical Analysis

The data in the study were analyzed for normal dis-
tribution by considering five parameters (Skewness-
Kurtosis, Std/Mean, Q-Q Plots, Histogram, and Shap-
iro-Wilk Test). Normally distributed data were shown
as meanzSD and Independent Samples T-Test was ap-
plied in pairwise comparisons and One Way ANOVA
test was performed in multiple comparisons (post
hoc levene test<0.05 tamhane; levene test>0.05 tukey
test). Independent variables that showed non-normal
distribution were shown as median (minimum-max-
imum). In the statistical analysis, Mann-Whitney U-
Test was performed in paired groups. In the statistical
comparisons of multiple groups, the Kruskal-Wallis
test was performed, and in post hoc comparisons, the
Mann-Whitney U-Test was performed with Bonferro-
ni correction. Since the independent variables did not
show normal distribution, the relationship between
the variables was analyzed using Spearman Rho's cor-
relation analysis. SPSS 23.00 program was used in the
statistical analysis of this study.’??

Ethical Approval

Our study was approved by NEVU Non-Invasive
Clinical Research Publication Ethics Committee with
the decision number 468 on December 28, 2021.The
study was conducted in accordance with the Decla-
ration of Helsinki, and written consent was obtained
from the participants online.

Results

In the study, the data of 226 students were analyzed.
The results of the comparison of demographic data
and digital device use according to the DASS and
PSQI questionnaires are given in Table 1. The level
of anxiety is higher in women than in men. It was
observed that those living in rural areas had higher
levels of stress and depression than those living in
city and district centers. When screen exposure was
examined, it was observed that as smartphone use
increased, students’ stress, anxiety, and depression
levels increased (Table 1).

The correlation results between the DASS21, NDI,
and PSQI scale scores are shown in Table 2. Anxiety,
depression, and stress data were found to be highly
correlated with each other. Neck disability was mod-
erately positively correlated with all psychological
findings such as anxiety, depression, and stress, and
the PSQI value (Table 2).
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Screen exposure and neck disability

Table 2. Correlation analysis between scales

Anxiety Depression Stress NDI PSQl

Anxiety

r 1 0.704 0.757 0.635 0.482

Sig <0.01 <0.01 <0.01 <0.01
Depression

r 0.704 1 0.844 0.531 0.422

Sig <0.01 <0.01 <0.01 <0.01
Stress

r 0.757 0.844 1 0.590 0.450

Sig <0.01 <0.01 <0.01 <0.01 <0.01
NDI

r 0.635 0.531 0.59 1 0.628

Sig <0.01 <0.01 <0.01 <0.01 <0.01
PSQl

r 0.482 0.422 0.45 0.628 1

Sig <0.01 <0.01 <0.01 <0.01 <0.01

NDI: Neck Disability Index; PSQI: Sleep Quality Index. Spearman Rho's correlation was performed because the independent variables did not show

normal distribution.

The frequency analysis results between the digital
communication tool and the scales are presented in
Table 3. It has been determined that the frequency
of moderate, high, and very severe depression is re-
duced in those who use smartphones very little. On
the other hand, it was found that the frequency of
moderate and severe anxiety increased in those who
used a smartphone for 4-6 h, and the frequency of
stress increased in those who used a computer for
4-6 h. In addition, it was observed that the rate of
high-severe stress increased in those who used tab-
lets for 7 h or more (Table 3).

It was determined that the severity of headache in-
creased in those who used a smartphone for 7 h or
more (Table 4). In addition, the frequency of severe
neck disability increased in those who used a smart-
phone for 7 h or more (Table 5).

Discussion

Due to technological developments in recent years,
digital devices such as smartphones, computers,
and tablets have become an indispensable part of
our lives. With the increase in the frequency of use of
these devices, the time that individuals are exposed
to the screen during the day has also increased con-
siderably, and this has created various physical and
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psychological problems.? In this study, in which we
examined the effects of screen exposure in univer-
sity students, we showed that long-term screen use
is associated with neck disability, stress, depression,
anxiety, and headache.

As the duration of daily smartphone use increases,
the incidence of psychological problems such as
stress, anxiety, and depression increases. In studies
examining the relationship between smartphone
use and psychological disorders in university stu-
dents, it has been shown that as smartphone use
increases, the severity of depressive symptoms and
the severity of anxiety increase.?*?*! In our study, it
was observed that as the use of smartphones in-
creased, the stress, anxiety, and depression levels of
the students increased. In addition, the decrease in
the prevalence of moderate, high, and very severe
depression in those who use smartphones very little
and the increase in the incidence of moderate and
severe anxiety in those who use smartphones for
more than 4 h a day support the view that long-term
smartphone use increases the symptoms of stress,
anxiety, and depression. However, whether students
experience more stress, anxiety, and depression
because they use smartphones frequently, or they
need to use smartphones more because their stress
and anxiety levels are high, this issue is still not fully
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Table 3. Frequency analysis between digital communication tool and scales (Chi-square test)
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Tablet
None
1-3h
4-6 h

7 h or higher

Tablet
None
1-3h
4-6 h

7 h or higher

Tablet
None
1-3h
4-6 h

7 h or higher

Smartphone
1-3h
4-6 h

7 h or higher

Smartphone
1-3h
4-6h

7 h or higher

Smartphone
1-3h
4-6h
7 h or higher

Computer
None
1-3h
4-6h

200

Depression
Normal

31.30%
34%
30.10%
16.70%
Stress

Normal

12.5%?
18.9%*
17.5%
13%3°
Anxiety
Normal

50%
67.90%
65%
55.60%
Depression
Normal

38.8%?
22.9%?
20.4%?
Stress
Normal

20%2

15.6%*
12.20%
Anxiety
Normal

77.5%
58.3%2°
46.9%*
Depression
Normal

28.70%
28.70%
26.20%

Mild

18.80%
9.40%

12.60%
11.10%

Mild

6.3%°
1.9%?
6.8%
1.9%3°

Mild

12.50%
13.20%
13.60%
9.30%

Mild
8.8%°°
12.5%°
14.3%°

Mild
6.3%°2P

4.2%?
2%

Mild
11.3%°
11.5%2°
14.3%32b

Mild
18.8%°

7.4%*
11.90%

Moderate

31.30%
18.90%
29.10%
25.90%

Moderate

43.8%*

28.3%?

24.3%?
13%"

Moderate

25%
9.40%
12.60%

13%

Moderate

30%
27.1%?
18.4%*

Moderate

33.8%°

17.7%
18.4%*

Moderate

6.3%°

18.8%2°

12.2%32b

Moderate

23.80%
27.70%
26.20%

Severe

6.30%
17%
13.60%
18.50%

Severe

6.3%
9.4%?

10.7%?
13%°

Severe

12.50%
7.50%
3.90%
16.70%

Severe

15%2°
15.6%*
14.3%*

Severe

11.3%2°

12.5%*
18.4%*

Severe

5%

4.2%°

22.4%"

Severe

12.50%

17%
16.70%

Ext severe

12.50%
20.80%
14.60%
27.80%

Ext severe

31.3%?
41.5%°
40.8%*
48.1%2P

Ext severe

0%
1.90%
4.90%
5.60%

Ext severe

7.5%P
21.9%?
32.7%?

Ext severe

28.7%?

50%?

49%?

Ext severe

0%?

7.3%°

4,19

Ext severe

16.30%
19.10%
19%

Chi-square

Value: 11.169
p=0.515

Chi Square

Value: 17.01
p=0.049

Chi-square

Value: 13.087
p=0.363

Chi Square

Value: 25.966

p=0.011

Chi Square

Value: 21.651

p=0.023

Chi Square

Value: 38.232

p=0.000

Chi Square

Value: 9.982
p=0.618
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Table 3 (devami). Frequency analysis between digital communication tool and scales (Chi-square test)

Stress
Normal Mild
Computer
None 18.8%° 3.8%°
1-3h 13.8%° 3.2%°
4-6 h 8%?P 9.5%"
Anxiety
Normal Mild
Computer
None 55% 16.30%
1-3h 69.10% 8.50%
4-6 h 59.50% 16.70%

Moderate Severe Ext severe Chi Square
23.8%° 20%? 33.8%° Value: 13.32
24.5%° 12.80% 45.7%* p=0.346
21.4%?P 2.40% 47.6%3°

Moderate Severe Ext severe Chi Square

15% 12.50% 1.30% Value: 18.225
13.80% 5.30% 3.20% p=0109
9.50% 4.80% 9.50%

The multi-eyed Chi-square test was performed in the expected and observed frequency analysis of the data. Same letters denote the same frequency,

different letters have different frequency.

Table 4. Comparison of headache in demographic
and digital communication tool users

Headache Sig. (p)
Smartphone
1-3 hours 4 (0-7)? 0.028
4-6 h 5 (0-8)?
7 h or higher 6 (1-9)°
Gender
Female 6 (0-9) 0.252
Male 5 (0-8)
Department
Physiotherapy 5(0-9) 0.627
Occupational therapy 6 (0-9)
Class
1. class 5(0-9) 0.542
2. class 6 (0-9)
Living place
City center 6 (0-9) 0.923
District 5(0-9)
Town/village 5(1-9)
Tablet
None 6 (1-9) 0.193
1-3h 5(1-9)
4-6h 6 (0-9)
7 h or higher 5.50 (0-9)
Computer
None 5(0-9) 0.106
1-3h 6 (0-9)
4-6 h 6 (2-9)

a, b: Different letters indicate a statistically significant difference. Indepen-
dent variables that did not fit the normal distribution analysis were shown
as median (minimum-maximum). In the statistical analysis, Mann-Whitney
U-test was performed in paired groups. In the statistical comparisons of mul-
tiple groups, Kruskal-Wallis test was performed, and in post hoc compari-
sons, the Mann-Whitney U-test was performed with Bonferroni correction.
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explained in the literature. For this reason, studies on
the negative psychological effects of the widespread
use of smartphones are very important.

Tablets and computers, which provide virtual inter-
action between people and have an important place
in academic studies, are also digital devices that stu-
dents frequently use after smartphones. In studies,
it has been reported that psychological problems
increase with the increase in total screen exposure
time, which includes not only smartphones but also
other devices."* Among the students included in
our study, the rate of experiencing a very high level
of severe stress for those who use tablets longer than
7 h a day; we found that the rate of stress is higher in
those who use computers for 4-6 h. When the dura-
tion of screen use is examined, it is seen that as the
duration of use of these electronic devices increases,
all psychological findings increase.*

In a study conducted with 83 individuals working at
a computer, it was reported that computer users ex-
perienced musculoskeletal problems in various body
parts, including the neck (77.1%), the back (69.9%),
and the shoulders (67.5%). It has been stated that
these problems are related to the duration of com-
puter use and neck pain is more common in those
who use the computer for more than 6 h a day."" The
frequent use of devices such as tablets and smart-
phones in positions that require long-term neck flex-
ion increases the mechanical load on the muscles
around the neck, causing spasm, reducing the cervi-
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Table 5. Analysis of categorized neck disability frequency according to tablet use with Chi-square test
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Neck disability

Normal Mild Moderate Severe Ext severe Chi-square
Tablet
None 18.8%? 36.3%* 31.3%? 6.6%? 6.3% Value: 12.30
1-3h 18.9%2 47.2% 26.4%* 7.5%2 0% p=0.422
4-6h 17.5%° 54.4% 23.3%? 4.9%? 0%
7 hours or higher 14.8%° 44.4% 27.8% 11.1%* 1.9%°
Smartphone
1-3h 22.5%? 48.8%? 25%° 3.8%? 0% Value: 22.17
4-6 h 16.7%2 53.1%* 25%° 3.1%? 2.1%? p=0.005
7 hours or higher 10.2%? 40.8%? 28.6%? 20.4%" 0%?°
Computer
None 17.5%* 40%? 30%*? 11.3%* 1.3%? Value: 23.15
1-3h 21.5%* 54.8%* 22.6%*° 1.1%? 0%2° p=0.026
4-6h 4.8%? 52.4%* 31%° 9.5%? 2.4%2

The multi-eyed Chi-square test was performed in the expected and observed frequency analysis of the data. Same letters denote the same frequency,

different letters have different frequency.

cal lordosis, and impairing proprioception, and this
results in neck pain. Continuing the use of devices
causes neck pain to continue and become chronic,
which causes neck disability. In studies conducted
with university students, neck pain, and disability are
the leading problems of the musculoskeletal system
that occur due to the use of smartphones.®?” Simi-
larly, severe neck disability was observed in those
who used smartphones for 7 h or more in our study,
and our findings support the literature. However, we
know that psychological factors such as stress, anxi-
ety, and depression are also serious risk factors for
neck pain, and in our study, we showed that thereis a
relationship between neck disability and stress, anxi-
ety, depression, and sleep problems."”? Since there is
a relationship between neck disability and psycho-
logical problems and it is assumed that the cause of
this neck disability is excessive screen use, we think
that students should receive both ergonomic and
psychological counseling regarding screen use to
protect their physical and psychological health.

Since individuals are exposed to radiofrequency
fields during smartphone use and the blood-brain
barrier and dopamine opioid systems of the brain are
affected by this situation, it is assumed that increased
smartphone exposure causes headaches in individu-
als."! However, it is thought that the use of smart-

202

phones disrupts the head and neck position, which
causes tension-type headaches due to mechanical
effects.”®! Demirci et al.”® examined the effect of
smartphone use on headache in 325 university stu-
dents and reported that headache complaints were
higher in those who used smartphones at a high rate.
In our study, we also showed that as smartphone use
increases, headache increases. Examining the rela-
tionship between not only smartphone use but also
whole screen exposure and headache in university
students, Hashish et al.'? found the prevalence of
headache in students as 65.72% and the prevalence
of high exposure to the screen as 52.69%. Therefore,
he stated that the increase in the duration of screen
exposure was related to the increase in headaches.
Since headache can affect the performance, aca-
demic success, and productivity of the individual,
it is important to explain the relationship between
headache and screen use in university students and
to raise the awareness of the students on this issue.

Among the digital tools used by young adults, smart-
phones are becoming more prominent than tablets.
The main reason for this is that social media plat-
forms can be accessed most easily with smartphones.
Social media use has also been reported to increase
depression in previous studies. Since social media
use is more intensive on smartphones, the relation-
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ship between depression and smartphones is more
obvious. In this study, people who used tablets for 7
h or more showed an increase in stress parameters,
but not in depression or anxiety. Those who used
smartphones for 7 h or more showed an increase in
both depression and anxiety. We think there are two
main reasons for this. First, access to social media was
through smartphones rather than tablets. In addition
to the duration of use of digital devices, we believe
that the purpose for which they are used also affects
the parameters of depression, anxiety, and stress.
Second, tablets were generally used at home due
to their disadvantages in terms of average charging
time and portability compared to smartphones. We
believe that the use of smartphones in environments
outside the home increases technology dependence
and thus leads to depression and anxiety.

Limitations

The fact that only one part of a single school was
conducted on students constitutes the limitation of
this study.

Conclusion

As the screen exposure increases in university stu-
dents, neck disability, headache, stress, depression,
and anxiety levels increase. For this reason, to pre-
vent these physical and psychological problems of
university students who have high screen use for
both academic and social purposes, it is necessary to
monitor the frequency of screen use of the students,
to organize trainings that explains the physical and
psychological effects of long-term screen exposure
and increase the awareness level of the students.
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