§ sciendo

Original Paper

Biomedical Human Kinetics, 11, 28-35, 2019
DOI: 10.2478/bhk-2019-0004

Determination of musculoskeletal system pain, physical activity
intensity, and prolonged sitting of university students
using smartphone

Sema Canl, Ayda Karaca2

1 Faculty of Sports Sciences, Hitit University, Corum, Turkey; 2 Faculty of Sports Sciences, Hacettepe University, Ankara,
Turkey

Summary

Study aim: The purpose of this study was to examine smartphone-using university students’ musculoskeletal system pain
complaints, duration of smartphone and computer usage, participation in moderate-vigorous physical activities (MVPA), and
prolonged sitting time.

Material and methods: This study was conducted on Hitit University students (n = 387; 206 female, 181 male) in the province
of Corum. The International Physical Activity Questionnaire-Short Form (IPAQ-SF), the Physical Activity Assessment Ques-
tionnaire (PAAQ) (sports/exercise activities section), and a personal information form prepared by the researchers were used
as data collection tools. Descriptive statistics and the t-test were used to determine differences between groups. The Pearson
chi-square test was used to examine the relationship between categorical variables.

Results: 1t was observed that half of the participants with musculoskeletal system pain complaints (54.5%) feel the pain in all
four areas (neck, shoulder, upper and lower back). There was no statistically significant relationship between physical activity
intensity and pain complaint (p > 0.05). The students with musculoskeletal pain complaints spend more time on the smartphone
and computer than students who do not have pain complaints (p < 0.05). During electronic device usage, the students who are
in the low-intensity physical activity category spend more time sitting down than students in the moderate/vigorous intensity
physical activity category (p < 0.05).

Conclusions: In consequence, information can be provided about the importance of reducing sitting time during smartphone
use and increasing the duration of moderate/vigorous-intensity physical activity (PA) so awareness can be raised on the issue
among university students.
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in Cakir and Demir’s [6] study that 76.7% of university
students use smartphones and 87.7% of students who do
not use smartphones were willing to buy one. According

Introduction

Electronic devices are the most popular tools that
young people have chosen for their free time in recent
years [12, 36]. Smartphones have become more and more
preferred with the addition of features of a portable small
PC, such as media player, digital camera, e-mail, and GPS
navigation [1]. In addition to talking and texting, smart-
phones are used for many purposes such as internet surf-
ing, shopping, getting information easily and quickly,
listening to music, making simple designs, and playing
games [23, 29]. Because of capacity increase and wid-
ening usage areas, smartphones are becoming more and
more involved in everyday life [17, 23]. It was shown

to the Turkish Statistical Institute (TUIK) “Information
and Communication Technology (ICT) Usage Survey on
Households and Individuals (2004-2018)” in the last 15
years the computer and internet usage rates have increased
significantly among young people aged between 16 and 24
in Turkey [42].

The usage of screen-based media including smart-
phones, computers, etc., is negatively affecting the health
and quality of life [15]. Excessive use of smartphones has
been associated with inactive lifestyle [24, 27, 31, 32,
36, 38], and inactive lifestyle can cause musculoskeletal
complaints [14]. Smartphones can also cause physical,
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psychological and social problems [32], anxiety, stress,
headache, and sleep problems [12, 24, 27, 31, 36]. Incor-
rect posture, usually caused by tilting the head forward
during use of the smartphone, causes increased weight
on cervical vertebrae and neck muscles [1], and many
musculoskeletal complaints including the spinal column
[1, 19,22, 48]. Todd et al. [38] stated that long-term sitting
and long-term static posture may increase upper and lower
back pain risk, while Myrtveit et al. [25] stated that exces-
sive time spent on screen-based activities can increase the
risk of neck and shoulder pain. Since the musculoskeletal
complaints are acute, chronic and repetitive, it is consid-
ered as a public health problem [11, 12]. The purpose of

this study was to examine the smartphone using university
students’ 1) musculoskeletal system pain complaints, 2)
duration of smartphone and computer usage, 3) partici-
pation in moderate-vigorous physical activities (MVPA),
and 4) prolonged sitting time.

Material and methods

Sampling

This research was conducted in May-June of the 2016—
2017 academic year on 510 students educating at Hitit
University in Corum. Partially completed surveys were

Table 1. Frequency distribution of the students’ pain complaints, physical activity participation, and some other parameters

Female Male Total
Variable Category (n=206) (n=1381) (n=387)
f % f % f %
Regular sport or exercise during the Yes 33 16.0 57 31.5 90 233
previous month No 173 840 124 685 297 767
) ) ) Yes 30 14.6 40 22.1 70 18.1
Meeting recommendation of 150 minutes
MVPA in the previous week No 176 854 141 779 317 819
. . <4 hours/day 59 28.6 60 33.1 119 30.7
Duration of sitting
> 4 hours/day 147 714 121 669 268 69.3
) <4 hours/day 192 932 140 773 332 85.8
Duration of computer usage
> 4 hours/day 14 6.8 41 22.7 55 14.2
. <4 hours/day 36 17.5 64 353 100 25.8
Duration of smartphone usage
> 4 hours/day 170 82.5 117 647 287 74.2
Total duration of Computer and <4 hours/day 22 10.7 30 16.6 52 13.4
smartphone usage > 4 hours/day 184 893 151 83.4 335 86.6
Talking 48 233 34 18.8 82 58.4
Social media 135 65.6 105  58.0 240 62.0

Purpose of smartphone usage Games 4 1.9 12 6.6 16 4.1
Research 11 53 11 6.1 22 5.7
Other 8 3.9 19 10.5 27 7.0
Poor 7 3.4 6 3.3 13 34
General health perception Fair 102 495 63 34.8 165 42.6
Good 97 47.1 112 619 209 54.0
. . Yes 105 51.0 51 282 156 40.3
Pain complaint
No 101 49.0 130 71.8 231 59.7
(n=105) (n=51) (n=156)
Neck and shoulder, upper ¢ ¢, 9 50 392 g5 545

Pain complaint area and lower back

Neck and shoulder
Upper and lower back 22

18 17.1 10 19.6 28 17.9
21.0 21 41.2 43 27.6
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excluded from the study. The data of 387 students, 206 fe-
male (age: 21.79 + 1.87 years; height: 164.48 + 5.63 cm;
body weight: 58.02 + 8.93 kg; body mass index:
21.43 +3.03 kg/m?) and 181 male (age: 21.79 + 1.87 years;
height: 177.20 + 6.34 cm; body weight: 75.79 + 12 kg;
body mass index: 24.09 + 3.30 kg/m?) were taken into
consideration.

Data collection

The International Physical Activity Questionnaire-
Short Form (IPAQ-SF) developed by Craig et al. [8] and
adapted to Turkish by Ozturk [30], the Physical Activity
Assessment Questionnaire (PAAQ) (sports/exercise ac-
tivities section) developed by Karaca et al. [18], and a data
information form prepared by the present researchers (de-
mographic information, smartphone and computer use,
musculoskeletal system complaints, etc.) were used. The
questions in the IPAQ-SF, PAAQ, and personal informa-
tion form were prepared in an electronic environment and
distributed to the students via smartphone through a mo-
bile application and applied by the self-report method.

Statistical analysis
The mean, standard deviation, frequency (f), and per-
cent (%) values of the variables were given as descriptive

statistics. The t-test was used to determine differences be-
tween groups. The Pearson chi-square test was used to ex-
amine the relationship between categorical variables. All
the statistical analyses were performed using the program
IBM SPSS Statistics (version 23.0), and the significance
level was set at 0.05 for all tests.

Results

Frequency (f) distribution of the students’ pain com-
plaints, physical activity participation, and some other pa-
rameters are given in Table 1.

It was found that approximately 3/4 of the participant
students had not been exercising regularly for the last one
month and had not reached the recommended PA level in
the last week (150 minutes/week MVPA), about 2/3 of
them had been sitting more than 4 hours a day. Although
the majority of the 387 students who participated in the
study had fair or good general health perception, nearly
half of the students had pain complaints. Approximately
half of the participants who had pain complaints felt pain
in at least four areas (neck, shoulder, upper and lower
back). Social media have a significant place among the
purposes of smartphone usage (Table 1).

Table 2. Frequency distribution of the students with and without pain complaints according to some variables

Pain complaint

Yes (n=156) No (n=231) Total (n =387) N
£ (%) £ (%) £ (%) ()

Posture

Sitting 106 (67.9) 168 (72.7) 274 (70.8)

Standing 4(2.6) 8 (3.5) 123.1) ((1):23%

Lying face down 4(2.6) 6 (2.6) 10 (2.6)

Lying on the back 42 (26.9) 49 (21.2) 91 (23.5)
Duration of smartphone usage

<4 hours/day 38 (24.4) 62 (26.8) 100 (25.8) 0.299

> 4 hours/day 118 (75.6) 169 (73.2) 287 (74.2) (0.637)
Duration of computer usage

< 4 hours/day 128 (82.1) 204 (88.3) 332 (85.8) 2.993

> 4 hours/day 28 (17.9) 27 (11.7) 55(14.2) (0.084)
Total duration of computer
and smartphone usage

< 4 hours/day 18 (11.5) 34 (14.7) 52 (13.4) 0.810

> 4 hours/day 138 (88.5) 197 (85.3) 335 (86.6) (0.363)
Physical activity intensity

Moderate/vigorous 112 (71.8) 175 (75.8) 287 (74.2) 0.763

Low 44 (28.2) 56 (24.2) 100 (25.8) (0.382)
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The students’ preferred posture during smartphone use,
the duration of smartphone and computer use, and the dis-
tribution of pain complaints according to physical activity
intensity are given in Table 2.

It was observed that the majority of the students were
in a sitting position during smartphone use. There was no
statistically significant relationship between pain com-
plaint and posture (p > 0.05). Approximately 3/4 of both
students with and without pain complaints use the smart-
phone over 4 hours a day. There were no statistically sig-
nificant relationships between physical activity intensity
and pain complaints or between the duration of the smart-
phone + computer usage and pain complaints (p > 0.05)
(Table 2).

The students with musculoskeletal pain complaints spent
more time on the smartphone and computer than students
who do not have pain complaints. (p < 0.05) (Table 3).

During electronic device usage, the students who were
in the low-intensity physical activity category spent more
time sitting down than students in the moderate/vigorous
physical activity category (p < 0.05). Depending on the
duration of smartphone and computer usage, there was
no statistically significant difference between the low and

moderate/vigorous physical activity categories (p > 0.05)
(Table 4).

Discussion

The smartphone and internet usage rates are increas-
ing at a global level. As an emerging country, Turkey has
the highest increase in rates for both having a smartphone
and using the internet in the years between 2013 and 2015.
The percentage of smartphone ownership increased from
17% in 2013 to 59% in 2015 [33]. According to the da-
ta published by TUIK in 2018, since 2004 the computer
usage rate of young people aged between 16 and 24 has
risen from 32.2% (females 21.1%; males 44.4%) to 68.2%
(females 61.1%; males 75.1%) and the internet usage rate
rose from 26.6% (females 15.9%; males 38.3%) to 90.7%
(females 86.5%; males 94.7%) [42]. Cakir and Demir [6]
stated that 76.7% of university students had smartphones
and 87.7% of students who did not use a smartphone were
willing to buy one.

In this study, the duration of smartphone and computer
usage of the students with pain complaints was higher than

Table 3. Duration of smartphone and computer usage, and sitting time during electronic device usage depending on the pain

complaint

Pain
Duration (min/day) Yes (n = 156) No (n=231) t p
Mean + SD Mean + SD
Duration of smartphone usage 427.5+242.4 379.1 £232.0 1.975 0.049*
Duration of computer usage 124.1 +138.3 95.5+126.1 2.103 0.036*
Total duration of computer and smartphone usage 551.6 +287.7 474.7 £ 261.5 2.726 0.007*
Sitting time during electronic device usage 121.18 £95.26 103.35 £ 86.41 1.910 0.057

*_p<0.05.

Table 4. Duration of smartphone and computer usage and sitting time during electronic device usage depending on physical

activity intensity

Physical activity intensity category

Moderate/vigorous-intensity PA

Low-intensity PA

Duration (min/day) (n = 287) (n = 100) p
Mean + SD Mean + SD

Duration of smartphone usage 393.7+£235.6 412.9 +242.1 -0.697  0.486

Duration of computer usage 100.6 + 126.7 1255+ 144.2 -1.627  0.104

Total duration of computer and smartphone usage 494.3 +£276.5 538.4+268.0 -1.383  0.168

Sitting time during electronic device usage 104.07 + 80.50 129.10 £ 112.54  -2.399  0.017*

*_p<0.05.
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in students who did not have pain complaints. (p<0.05)
(Table 3). In some studies, it has been reported that there
was a relationship between computer or smartphone use
and musculoskeletal system disorders, especially neck and
shoulder pain [4, 16, 26]. In the study of Alabdulwahab
et al. [1] a statistically significant relationship was found
between the Smartphone Addiction Scale (SAS) and the
Neck Disability Index (NDI). In their study, Hakala et al.
[10] examined adolescents in Finland and reported that
more than 2—-3 hours of computer use per day increases
the risk of NSP. Noack-Cooper et al. [26] reported that the
college students had pain complaints in their neck, trunk,
upper extremity, and lower extremity but the neck was the
most common site. Berolo et al. [4] stated that Canadian
university student and staff who use the handheld mobile
device were examined. The results showed that 84% of
participants had pain in at least one part of their body,
46-52% had shoulder pain, and 68% had neck pain symp-
toms. In another study in China, an approximately 40%
neck-shoulder pain rate and a 33% back pain rate were
reported among young people using mobile devices [35].
According to TUIK [40] data, for individuals over 15
years old, complaints of the lower back area had increased
from 22.5% to 27.1%, and neck area complaints increased
from 11.5% to 18.1% between the years 2008-2016. In
this study, about half of the students who have pain feel
the pain in all four areas (neck, shoulder, upper and lower
back). Similar to this study (Table 1), among Norwegian
adolescents, the frequency of feeling neck and shoulder
pain was higher in girls than in boys [25].

Numerous known, unknown, changeable, unchange-
able, physical or psychological risk factors can lead to the
musculoskeletal system symptoms [37, 48]. In this con-
text, it has been stated that repetitive movements might
trigger the pain. During smartphone use, remaining con-
tinuously in the same downward position might cause pain
in the neck muscles due to the excessive contraction and
tightness [48]. Noack-Cooper et al. [26] reported that stu-
dents use computers in improper postures and they have
pain in one or more parts of their bodies because of this
poor posture. Guan et al. [9] stated that the posture, head,
and neck flexion angles during the mobile phone use were
associated with cervical pain and the duration of use can
increase the pain complaint.

In this study, it was observed that the majority of the
students were in a sitting position (70.8%) during smart-
phone use and that there was no statistically significant re-
lationship between pain complaints and posture (Table 2).
Also, some studies indicate that in developed countries
there is a relationship between computer use and pain
symptoms [36]. Hakala et al. [12] stated that complaints
of pain increase when the technology use increases; neck,
shoulder and headache complaints were more frequent.
Silva et al. [36] stated that musculoskeletal complaints

were more frequent in individuals with high prevalence
of electronic devices, and also the pain in the cervical and
thoracolumbar area increases when the duration of these
devices’ usage increased (>4 hours/day). In addition, stud-
ies indicated that use of the smartphone was associated
with complaints of upper extremity and neck pain, and the
long-term use of a touchscreen smartphone may also in-
crease the risk of developing musculoskeletal symptoms
such as chronic neck and shoulder pain [21, 45]. In this
study, it was found that 3/4 of the students with pain com-
plaints use their smartphones for over 4 hours, the indi-
viduals who complained of pain had a longer duration of
smartphone usage, but there was no statistically significant
relationship between the percentage of smartphone use
more/less than 4 hours and the presence/absence of pain
complaints (Table 2). These findings are similar to those
of Zapata et al.’s [48] study, which found no relationship
between the duration of electronic gaming or computer use
and pain complaints. In addition, as in this study, Yagc1 et
al. [46] reported that the duration of computer use had no
effect on neck pain in their research.

According to the “Information and Communication
Technology (ICT) Usage Survey on Households and Indi-
viduals” published by the Turkish Statistical Institute [39],
“social media” has the first rank among the internet usage
purposes for 80.9% of the individuals who use the inter-
net between the ages of 16 and 74. In a 2016 report [41],
this percentage had increased to 82.4%. Likewise, in this
study, “social media” has the first place (62.0%) among
students’ smartphone usage purposes. However, the per-
centage is lower than the data of TUIK 2015 and 2016
[41]. In the studies, it was stated that internet usage pur-
poses for males are mainly consumer information process-
ing (economic transactions) and research, while females
prefer social media [3,47]. Similarly, in the present study,
it was found that “social media” usage rates are 65.5% for
females and 58% for males.

The World Health Organization (WHO) and American
College of Sports Medicine (ACSM) have stated that at
least 150 minutes of moderate-intensity or 75 minutes of
vigorous-intensity exercise per week should be done regu-
larly for a healthier and better life [13, 44]. It is stated that
an increase in the sitting time causes many health prob-
lems [7]. In this study, it was observed that the majority
of the students did not participate in moderate/vigorous
physical activities for more than 150 minutes per week,
and only about 1/4 of them had been exercising regularly
for the last month (Table 1). In many studies, it has been
pointed out that most of the university students did not
have enough physical activity [20, 28, 34, 43] and spent
a lot of time on screen-based activity [5]. These results
were similar to this study (Table 1). In the present study,
about 2/3 of the students have more than 4 hours of sit-
ting time and smartphone use. These rates were higher in
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females than in males (Table 1). Shoulder and neck pain,
which was very common in adolescents, has been associ-
ated with both long-term sitting and high-intensity PA [2].
Myrtveit et al. [25] reported that physical activity reduces
the risk of neck and shoulder pain (NSP), and individuals
with NSP join in physical activities less. In some studies,
different findings have been reported, such as no relation-
ship between PA and NSP, or that PA increases NSP [19].
In this study, no statistically significant relationship was
found between physical activity intensity and pain com-
plaints (Table 4).

Conclusion

In consequence, information must be given about the
importance of decreasing prolonged sitting time and in-
creasing engagement of MVPA including daily life activi-
ties. The strategies to promote physical activity must be
covered by individual methods of behavior change, envi-
ronmental arrangements and policy support. Interventions
must be conducted in community settings and university
settings. In this increasing trend toward widespread tech-
nology and smartphone usage, to increase the duration of
PA, information should be provided about the step number
apps on smartphones and awareness must be raised on the
issue. Because the intensity of the exercise is essential for
protecting and improving health, simple prescriptions such
as 3000 steps/30 minutes or 1000 steps/10 minutes X 3 can
be proposed to the students.
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