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ABSTRACT

Objective: The COVID-19 pandemic caused the habits of university students to have
spent more time with technological devices and the internet. This study is aimed to
investigate the effect of technology and internet addictions of university students on the
musculoskeletal (MSK) problems during the post-pandemic period.

Materials and Methods: This cross-sectional study was conducted with 368 university
students. The Nordic Musculoskeletal Questionnaire, Pain Numerical Rating Scale,
Technology Addiction Scale (TAS), Young's Internet Addiction Test-Short Form (YIAT-
SF), and Orebro Musculoskeletal Screening Questionnaire-12-TR (Orebro-12-TR) were
applied. Multiple linear regression analysis was performed to assess the effect of
technology addiction and internet addiction on the MSK problem.

Results: The mean TAS score of the participants was 45.94+15.46, the mean YIAT-SF
score was 24.56+9.52, and the mean Orebro-12-TR score was 35.55+17.14. Technology
(p=0.037) and internet addiction (p=0.001) variables had a significant effect on MSK
problem. This model can explain 18.4% of the total variance in the risk of developing
MSK problems (adjusted R2=0.184).

Conclusion: This study showed that internet and technology addictions affected the
MSK problems during the post-pandemic period. Interventions and training programs
could reduce the risk of MSK problems.

Keywords: Internet Addiction; Technology Addiction; Musculoskeletal Diseases

INTRODUCTION

Technology and internet addiction are non-substance-related behavioral addictions (1). In
general, it can be defined as the inability to stop the excessive use of technology and the
internet and the desire to gradually increase the time spent with them, the emergence of
feelings such as excessive nervousness, tension, and restlessness in their absence. These
addictions negatively affect a person's work, school, and social life (2).

Long-term use of technology leads to postural changes, especially in the upper body and
head. Maintaining inappropriate postural changes exposes individuals to cumulative
musculoskeletal (MSK) injuries (3). Particularly the use of computers for more than 6
hours increases the risk of MSK injury in different anatomical regions, such as the neck,
shoulder, wrist, and head (4). The rapid development of the internet and its use on mobile
devices have increased the duration of individuals' use of technological devices and led to
physical inactivity in individuals (5). A recent study has reported that MSK disorders are
common in high school students and elucidated the relationship between low physical
activities and back pain (6). Studies confirm that prolonged static posture and increased
muscle load associated with computer use can result in musculoskeletal injuries in the neck,
shoulders, back, elbows, and wrists/hands (7, 8). Similar to computer use, using mobile
phones and playing digital games can involve continuous grip and repetitive movements of
the thumb and fingers and elevate the risk of injury (9, 10). Moreover, due to the COVID-
19 pandemic, the habits of university students to carry out their leisure activities have
changed, and university students have spent more time with technological devices and the
internet. This situation may have caused the development of technology and internet
addictions in young people during the COVID-19 pandemic (11). Hence, this study aimed
to investigate the effect of technology and internet addictions of university students on the
MSK problems during the post-pandemic period.
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MATERIAL and METHODs
Study design

This study was a cross-sectional trial. The research data were
obtained between September and December 2022 from
students studying at Afyonkarahisar Health Sciences
University (AFSU). The Clinical Research Ethics Committee
of AFSU (2022/6) approved this study, and it was carried out
in line with the Helsinki Declaration. The participants were
informed about the content of the study, and their written
consent was received.

Participants

The study was conducted at AFSU. The research data were
collected by the face-to-face questionnaire method. The
inclusion criteria for participants were determined as follows:
Being between 18-25 years of age and being a student at
AFSU. The following exclusion criteria were determined:
The presence of any known orthopedic or neurological
pathology affecting the MSK, having undergone a surgical
procedure related to the upper and lower extremities or spine
in the last 6 months, and the presence of any deformity of the
upper-lower extremities or spine.

Sample size

The sample size of the study was assessed with G* Power
3.1.9.7. The level of correlation obtained from the sample
study was low (r=-0.17) (12). The calculation was made with
the formula f2= R2/1-R2 (f2=0.03) using the correlation
coefficient in the reference study (13). Accordingly, to
achieve a 95% confidence level and 80% power in multiple
linear regression analysis, a minimum of 315 participants
should be included in the study.

Data collection tools

In the study, a personal information form, the Nordic
Musculoskeletal Questionnaire, Pain Numerical Rating Scale,
Technology Addiction Scale, Young's Internet Addiction
Test-Short Form, and Orebro Musculoskeletal Screening
Questionnaire-12-TR were used.

Personal Information Form: This form consists of 7 questions
about age, sex, height, weight, body mass index (BMI),
technological device (mobile phone, tablet computer, laptop,
desktop computer), and internet use.

Nordic Musculoskeletal Questionnaire (NMQ): In this study,
the NMQ was used to identify the body region where MSK
problems were observed and calculate their frequency. The
NMQ is a self-administered questionnaire, which questions
MSK problems within 12 months and the resulting work
disability. Furthermore, it questions the pain status in the last
week. Each item of the questionnaire is responded as yes/no.
Turan et al. performed its Turkish validity and reliability
study (14).

Pain Numerical Rating Scale (P-NRS): This questionnaire
was used to evaluate the intensity of pain arising after
participants used a technological device (mobile phone, tablet
computer, laptop, and desktop computer) and the internet.
The participant was requested to evaluate the intensity of pain
between O (I never had pain) and 10 (I had unbearable pain)
(15).
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Technology Addiction Scale (TAS): This scale consists of 24
items and four sub-sections: Website Addiction, Instant
Messaging Addiction, Social Network Addiction, and Online
Gaming Addiction. Five-point Likert rating (never=1,
rarely=2, sometimes=3, often=4, always=5) is used to
measure all the items used to assess technology addiction.
The lowest score that can be obtained from the scale is 24,
and the highest score is 120. Higher scores indicate higher
addiction (16).

Young's Internet Addiction Test-Short Form (YIAT-SF): The
Internet Addiction Test was developed by Young (1998), and
its short form was created by Pawlikowski et al. (17) The
scale comprises 12 questions with five-point Likert rating
(1=Never, 5=Very often). The lowest score that can be
obtained from the scale is 12, and the highest score is 60.
High scores indicate that the level of internet addiction is
high. Kutlu et al. showed the Turkish validity and reliability
of the scale in university students (18).

Orebro Musculoskeletal Screening Questionnaire-12 Turkish
Version  (Orebro-12-TR):  This  12-item  self-report
questionnaire evaluates all MSK problems, including the
spine, upper and lower extremities, and accordingly aims to
predict the severity, dysfunction, status of receiving a report,
cost and recovery time of the problem (19). Each item takes a
value between 0 and 10 according to the response given.
Items 8, 11, and 12 are calculated reversely. 120 is the highest
score that can be obtained from the questionnaire. A high
score obtained from the questionnaire shows that the
individual has a high risk of receiving a report due to the
MSK disorder, making high health expenditures, and having a
high risk for an MSS problem (20).

Statistical Analysis

The data were analyzed with IBM SPSS Statistics 26.0 (SPSS
Inc, Chicago, IL, USA) program. A decision was made
according to normal distribution, skewness and kurtosis
values. Variables with skewness and kurtosis values between
-2 and +2 exhibit the characteristics of a normal distribution
(21). As a result of the analysis, it was observed that all
variables fit the normal distribution. Continuous data were
presented as mean and standard deviation, whereas
categorical data were presented as numbers and percentages.
Multiple linear regression analysis was performed to assess
the effect of independent variables (technology addiction and
internet addiction) on the dependent variable (MSK problem).
Cronbach's alpha coefficient was calculated to assess the
internal consistency of the scales used in the study.
Cronbach's alpha values of the TAS, YIAT-SF, and Orebro-
12-TR were 0.929, 0.922, and 0.735, respectively. The
statistical significance level was accepted as p<0.05 (22).

RESULTSs

The questionnaire was sent to a total of 385 individuals.
Twelve individuals disagreed to participate in the study
(3.12%), and 5 individuals (1.30%) could not meet the
inclusion criteria (2 individuals were >25 years old, and 3
individuals had a problem affecting the MSK). The study was
completed with 368 participants (95.58%) (Figure 1). The
participants' mean age was 19.96+1.42 vyears. Of the
participants, 74.5% were female.
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Assessed for eligibility (n=385)

Excluded (n=8)
* Declined to participate (n=12)
* Not meeting inclusion criteria (n=15 )

Enrollment (n= 368)

Analysed (n=368)

Figure 1. Flowchart of the study

The mean TAS score of the participants was 45.94+15.46, the
mean Y IAT-SF score was 24.56+9.52, and the mean Orebro-
12-TR score was 35.55%17.14. The classifications of the
students regarding technology addiction, internet addiction,
and MSK problems are presented in Table 2.

Multiple linear regression analysis was conducted to examine
the effect of technology and internet addiction variables on
the MSK problem. The model created according to the
analysis results is statistically significant (F=20.218,
p<0.001). Technology (p=0.037) and internet addiction
(p=0.001) variables included in the model significantly affect
the MSK problem. This model can explain 18.4% of the total
variance in the risk of developing MSK problems (adjusted
R2=0.184) (Table 3).

Table 2: Classification of students' technology and internet
addiction and musculoskeletal problems

Variables n(%o)
Technology Addiction (scoring) (n=368) (16).
Not addicted (0-24) 6 (1.6)
Slightly addicted (25-48) 237 (64.4)
Moderately addicted (49-72) 102 (27.7)
Quite addicted (73-96) 20 (5.4)
Highly addicted (97-120) 3(0.8)
Internet addiction (scoring) (n=368) (17)
Not addicted (<37) 338 (91.8)
Addicted (>37) 30 (8.2)
Musculoskeletal problem (scoring) (n=368) (23)
Low risk (<57) 323(87.8)
Moderate risk (57-72) 33(9.0)
High risk (>72) 12 (3.3)
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Table 1: contains other descriptive variables of the
participants.
Variables
Age (year) (n=368), mean+SD 19.96+1.42
Gender (n=368), n(%)
Female 274 (74.5)
Male 94 (25.5)
BMI (kg/cm?) (n=368), mean+SD 21.96+3.50
Time spent with technological devices and 252.02+131,62
the internet in a day (min) (n=368),
mean+SD
Does pain occur at the end of the time spent
with technological devices and internet?
(n=368), n(%0)
Yes 246 (66,8)
No 122 (33,2)
Distribution of pain at the end of time spent
with technological devices and internet
(n=368), n(%)
Neck 238 (64.7)
Shoulders 119 (32.3)
Elbows 23 (6.3)
Wrists/Hands 79 (21.5)
Upper back 132 (35.9)
Low back 110 (29.9)
Hips/ Thighs 24 (6.5)
Knees 14 (3.8)
Ankles/Feet 7(1.9)
Intensity of pain at the end of time spent 3.81+1.68
with technological devices and internet
(n=246), n(%) mean+SD
Distribution of those with any problems
(pain, discomfort or numbness) at any time
in the body parts specified during the last
12 months (n=368), n(%o)
Neck 263 (71.5)
Shoulders 179 (48.6)
Elbows 37 (10.1)
Wrists/Hands 100 (27.2)
Upper back 218 (59.2)
Low back 202 (54.9)
Hips/ Thighs 67 (18.2)
Knees 62 (16.8)
Ankles/Feet 45 (12.2)
Avoided of everyday activities (work, home
or leisure) due to pain at any time in the
specified body parts during the last 12
months (n=368), n(%)
Neck 72 (19.6)
Shoulders 39 (10.6)
Elbows 17 (4.6)
Wrists/Hands 26 (7.1)
Upper back 54 (14.7)
Low back 57 (15.5)
Hips/ Thighs 18 (4.9)
Knees 20 (5.4)
Ankles/Feet 20 (5.4)
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Table 3. The effect of technology addiction and internet addiction on musculoskeletal problems

95.0% Confidence
Enter Metod Interval for B
Lower Upper
bound bound
(Constant) 16.957  8.095 18.576
Technology addiction 0198  0.012
total score
Internet addiction total 0534 0233
score

0.384

0.835

2.665 - 5.004 <0.001* -
0.094 0.171 2.097 0.037* 2972
0.153 0.283 3.483 0.001* 2.972

Abbreviations:VIF= Variance Inflation Factor; B=Unstandardized Coefficients B; p2= Standardized Coefficients B; Significant level=*p < 0.05.
Summary of the model: F= 42.249; p<0.001; R=0.434; Adj.R2=0.184; SEE= 16.220; Durbin-Watson= 2.073

DISCUSSION

In the present study, university students' technology and
internet addictions were researched, and their effects on MSK
problems were investigated. Students' technology and internet
addictions were found to be at a low level. Students were
included in the low-risk group in terms of MSK problems.
Moreover, the study showed that technology and internet
addictions increased the risk of developing MSK problems.
Due to the habits of making use of leisure time, which are
predicted to change in university students during the COVID-
19 pandemic, there is a need to evaluate students’ technology
and internet addictions during the post-pandemic period. This
study is one of the rare studies investigating the effect of
university students' technology and internet addictions on
MSK problems during the post-pandemic period.

Modern communication and engagement tools such as video
games, social media and online shopping, which young
people frequently use nowadays, employ various behavioral
techniques to maintain, encourage, and reward frequent use,
resulting in addiction (24). The rapid spread of the internet
and technological advances in the modern world also
contribute to technology and internet addictions (25).
Furthermore, students' use of the internet and technological
devices (especially smartphones) for purposes such as
education, messaging, watching videos, playing games, and
using social media accelerated the increase in technology and
internet addictions during the COVID-19 pandemic (26). In a
study from Bangladesh, a low level of internet addiction was
identified in one-quarter of the students, a moderate level of
internet addiction was found in more than half, and a high
level of internet addiction was determined in 13%. In a study
conducted during the pandemic in China, the overall
prevalence of internet addiction was 36.7%, and the
prevalence of severe internet addiction was 2.8% (27). During
the pandemic in Turkey, 4.8% of adolescents had limited
internet addiction, and approximately 1% had full addiction
symptoms (28). This study was carried out during the post-
pandemic period and, unlike other studies, revealed that 9%
of university students were internet addicted. Differences
between studies may result from the use of different
assessment methods, differences between populations, and
conducting studies in different periods. However, the internet
addiction rate reached in this study was consistent with a
study conducted on university students in Turkey prior to the
pandemic (9.7%) (29).
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In this study, technology addiction was also evaluated with a
local scale. According to the results, more than half of the
participants had slight technology addiction, one-third had a
moderate level of addiction, and approximately one-quarter
had a quite/high addiction. Likewise, in a study performed
during the pandemic in Turkey, a slight technology addiction
was observed in nursing undergraduate students (30).

MSK problems are public health problems that lead to loss of
productivity and health expenditures during the treatment
process, and they are seen worldwide and in all age groups
(31). In this study, students were in the low-risk group in
terms of the development of MSK problems. The low internet
and technology addiction rate of the Turkish student
population in this study may have reduced the risk of MSK.
Additionally, university students' most common MSK
problems were neck, back, low back, and shoulder problems.
The results of this study were similar to studies on the MSK
involving university students in the literature (12, 32-35).

In university students, MSK problems arise due to many
factors. The present study emphasizes that internet and
technology addictions increase the risk of developing MSK
problems in university students. The literature focuses mostly
on internet addiction (36) and smartphone use regarding MSK
problems (12). To spend time on the internet for many
reasons such as texting, playing games, watching videos, or
social media, students use mobile phones, computers, or
laptops for a long time and in a fixed posture (37). Nowadays,
university students prefer mobile phones to computers due to
the rapid development of mobile phones, their widespread
use, availability, and popularity among university students
(37). Most studies assert that prolonged stay in a fixed posture
with increased neck flexion to see the screen of a smartphone
cause cervical and spinal problems (38, 39). According to a
study, the use of mobile phones has a higher risk of MSK
injury compared to the use of laptops and desktops (40).
Working with a laptop on the lap, at an inappropriate table or
place causes users to have an inappropriate posture.
Repetitive movements in a poor posture result in neck, back,
shoulder, and wrist injuries in laptop users (32). According to
a study from Hong Kong, university students' poor sitting
postures and postures while lying down on one side or face
down during the use of electronic devices were associated
with MSK injuries (36). In conclusion, studies in the literature
support the findings of this study.
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The current study has a few limitations. The single-center
nature of the study may lead to a selection bias in sample
selection. Moreover, in the study, students' income levels,
physical activity levels, bag-carrying status, or the posture in
which they used technological devices were not taken into
consideration.

CONCLUSION

This study showed the effect of internet and technology
addictions on MSK problems during the post-pandemic
period. This effect can be explained by the prolonged
maintenance of a fixed poor posture and repetitive
movements while staying in that posture (12, 35, 36).
Prolongation of the time spent in front of the screen due to
addiction may lead to physical inactivity and pose a risk for
MSK problems (40). Also, the fact that the population in this
study has a low risk of MSK can be attributed to the low level
of internet and technology addiction. Therefore, this study
recommends organizing intervention and training programs
against internet and technology addictions to reduce the risk
of developing MSK problems in students.

Informed Consent: The aim and content of the research were
clarified to the individuals included in the study, and
voluntary consent forms were signed.

Author Contributions: ETH: Study Design, Data Collection
and/or Processing, Analysis and/or Interpretation, Literature
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Ethical approval: All procedures performed in studies
involving human participants were in accordance with the
institutional and/or national research committee's ethical
standards and with the 1964 Helsinki Declaration and its later
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