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1. Introduction 
The new coronavirus (Severe Acute Respiratory Syndrome-
coronavirus-2 (SARS-CoV-2)), which was first reported in 
November 2019 and affected the whole world in a short time, 
caused a global health hazard and has been declared as a 
pandemic by the World Health Organization (WHO) (1). In 
countries with the Covid-19 pandemic, strict measures had to 
be taken to slow down the spread of transmission and thus 
prevent the health system from collapsing (2). Precautions 
such as preferring to work from home, closing schools, 
limiting shops, restaurants and business areas/services 
considered not in urgent need have been implemented and 
thus tried to ensure compliance with the rules of social 
distancing (2, 3). However, these measures have caused 
disruption of daily routines (3). There are significant concerns 
about how these changes in normal daily activities will affect 
public health and welfare (1). 

As a result of home quarantine during the pandemic, 
physical activity and exercise levels of individuals have 
significantly decreased (2). Yet, physical activity is necessary 
for a healthy life. Being physically active is essential for the 
protection and improvement of musculoskeletal health, also.  

The time spent on smartphones has also increased with the 
increase in free time at home during the pandemic period (8). 
In order to manage the anxiety caused by Covid-19, and the 
associated social isolation, many people may turn to 
excessive phone use, especially in the presence of home 
quarantine and in the absence of numerous other activities (8). 
Increased use of smartphones can also lead to prolonged stay 
in inappropriate postures and static positions, resulting in 
disrupting the biomechanics of the spine, causing pain, 
especially in the spine (9). It is stated in the literature that the 
first affected area is the neck due to the inappropriate posture 
taken while using smartphone (10). 

Even before the Covid-19 pandemic, inadequate 
participation in physical activity has already been identified 
as a global public health problem, with more than a quarter of 
all adults have been reported that they do not reach the levels 
of physical activity required to maintain health (11). The 
sedentary lifestyle trend caused by the changes in lifestyle 
and technology taking an enormous place in our lives in 
recent years, has become more pronounced with the pandemic 
period. The sedentary lifestyle attitude a risk in terms of 
chronic health problems, mortality and morbidity as opposed 
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to being physically active (12).  

It is not known how long the Covid-19 pandemic will last 
and when societies can return to their normal lifestyle habits 
(13). Considering the harmful effects of physical inactivity as 
well as the treatment of people diagnosed with Covid-19, a 
second priority is the protection of health among people who 
have not been diagnosed with Covid-19 (3). Social distance 
and “staying at home” easily limit person-to-person 
transmission, but long-term physical inactivity as a result of 
quarantine procedures causes loss of condition that can easily 
impair overall health and well-being (3). 

For this reason, it is necessary to determine how much the 
process caused by the pandemic affects the physical activity 
levels of individuals, how much it increases the dependence 
on technology, and how much the low back and neck health is 
affected in relation to these negative situations. For this 
reason, the aim of our study is to measure the relationship 
between physical activity level, smartphone addiction, and 
low back and neck health in individuals aged 18-65 during the 
Covid-19 pandemic. 

2. Materials and methods 
Participants between the ages of 18-65 who agreed to 
participate in the study were included in the study. Those with 
orthopaedic or neurological problems that prevent physical 
activity, congenital musculoskeletal deformities, 
uncontrollable chronic diseases, cognitive problems that 
prevent communication, and those who do not use mobile 
phones were excluded from the study. In addition, those who 
underwent Covid-19 were also excluded from the study so 
that the musculoskeletal system pain that can be seen due to 
Covid-19 disease does not affect the evaluation the 
parameters of our study. 

The study initiated upon the permission of the Ethics 
Committee of the non-invasive Clinical Trials of Sivas 
Cumhuriyet University (Decision number: 2020-07/07, Date: 
08.07.2020). The participants were informed about the 
purpose and content of the study and their informed consents 
were obtained online. In addition, necessary permits for the 
study were obtained from the Ministry of Health. The 
assessments were made through online forms since the face-
to-face meeting may attitude a risk due to the pandemic. The 
first part of the form included information about age, gender, 
height, weight, marital status, body mass index, mobile 
phone/smartphone usage status, musculoskeletal system, and 
cardiovascular problems of the participants. Turkish 
translation of the 10-question Short Form of Smartphone 
Addiction Scale (SAS-SV) was used for the evaluation of 
smartphone addiction (14-16). The questionnaire questions 
were evaluated with six-point Likert scale. Scale scores vary 
between 10-60, while high scores indicate an increased risk of 
addiction. In the Korean sample, the cut-off score was 
determined as 31 for men and 33 for women. The Cronbach 
alpha coefficient of the original form's internal consistency 

and concurrent validity was 0.91 (15). The reliability of the 
Turkish form of SAS-SV was performed by Noyan et al (14).  

The physical activity levels of participants were evaluated 
by the Turkish translation of the International Physical 
Activity Questionnaire-Short Form (IPAQ-SF) consisting of 7 
questions (17, 18). In the short form, there are seven 
questions during the last 7 days about the time spent in 
walking, moderate and vigorous activities, and the frequency 
of activities. The time spent sitting was considered as a 
separate question. The times spent are multiplied by the 
metabolic equivalents (MET) present at the per activity scale 
and the average of the results for all materials gives the 
overall physical activity score. Physical activity levels are 
classified as physically inactive (<600 MET-min/week), low 
physical activity level (600-3000 MET-min/week), sufficient 
physical activity level (>3000 MET-min/week) (17). 

The Turkish version of the Oswestry Disability Index 
(ODI) was used to determine back problems (19, 20). This 
scale includes 10 questions that examine the level of pain and 
the change in pain level and the differences in daily life 
activities due to pain. There are 6 options in each question 
with scores varying between 0 and 5, respectively. 
Participants were asked to mark the option they find closest to 
them as an answer to each question. The result value of the 
survey was obtained by summing the scores of the options 
they marked. The maximum score to be taken from this scale 
is 50 points. Option scores are 1 is 0 points, 2 is 1 point, 3 is 2 
points, 4 is 3 points, 5 is 4 points, and 6 is 5 points. The 
evaluation is done as follows;  

0 points: No functional impairment  
1-10 points: Mild functional impairment  
11-30 points: Moderate functional impairment  
31-50 points: Severe functional impairment (20). 

The Turkish version of the Neck Bournemouth 
Questionnaire was used to evaluate neck problems. It revised 
from Bournemouth Low Back Pain Questionnaire in 2002 by 
Bolton et al (21). The Neck Bournemouth Questionnaire is a 
survey in which pain intensity, daily social-functional level, 
anxiety, depression level, cognitive and behavioral aspects of 
fear-avoidance belief, and ability to cope with the pain are 
questioned. The Neck Bournemouth Questionnaire consists of 
seven questions and the answers are scored on a digital analog 
scale ranging from 0 to 10. The maximum score that can be 
obtained from the survey is 70, and a high score indicates a 
high disability (21). 

2.1. Statistical analysis 
The data obtained from our study were evaluated with the 
Windows-based SPSS analysis software (Version 22, 
Armonk, NY: IBM Corporation). The normality of the data 
was evaluated with Kolmogorov-Smirnov Test. Spearman 
Rank Correlation Coefficient was used to determine the 
relationship between physical activity levels, smartphone 
addiction, and low back and neck health, and Chi-square test 
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was used to evaluate the data obtained by counting.  

3. Results 
179 women (71.31%), 72 men (28.68%), totally 251 people 
(age: 28.11 ± 9.49 years, min-max: 18-62 years) participated 
in the study. The sociodemographic characteristics of the 
participants were shown in Table 1. Of the 251 individuals 
participating in the study, 178 (70.91%) stated that they or the 
people around them did not have Covid-19 infection. 69 
people (27.49%) stated that they had family or friends’ group 
who infected with Covid-19 and did not live in the same 
house, while 4 people (1.58%) stated that people living in the 
same house (0.39%) were infected. Physical activity levels of 
the individuals are given in Table 1. While 82 of the 
participants (32.66%) were not physically active, 134 
individuals (53.38%) had low physical activity level, and only 
35 individuals (13.94%) had sufficient physical activity level.  

Table 1. Sociodemographic characteristics of the participants and 
study variables 

 Frequency Percentage 

Gender Female 179 71.31 

Male 72 28.68 
Marital 
Status 

Single 163 64.94 
Married 88 35.05 

Education 
level 

Primary/ 4 1.59 
Secondary 3 1.19 

High School Graduate 101 40.23 
Some Collage Graduate 14 5.57 

Bachelor 98 39.04 
Postgraduate education 

(Master / Doctorate) 31 12.35 

Working 
Status 

Working 106 42.23 
Not Working 145 57.76 

Smoking 
Habit Yes 47 18.72 

 No 204 81.27 
Physical 
Activity 
Level 

Not physically active 82 32.66 
Low physical activity 134 53.38 

Adequate physical activity 35 13.94 

There was no correlation between the duration and 
frequency of smartphone use, and the time passed from 
waking up to using the smartphone, and the back, neck, and 
leg pain of the individuals participating in the study (p>0.05) 
(Table 2). When the relationship between neck pain scores 
and smartphone usage and physical activity levels was 
examined, a weak positive correlation was found between 
neck pain and smartphone addiction scale total score, daily 
smartphone usage time, and daily smartphone check 
frequency (r = 0.199, r = 0.149, r = 0.132, respectively). A 
weak negative correlation was found between neck pain and 
the first check time after waking up (r = -0.145). There was 
no relationship between back pain and smartphone usage and 
physical activity levels (p>0.05) (Table 3). 

4. Discussion 
As a result of the study, it was observed that the physical 

activity levels were insufficient for the majority of individuals 
(13.94%) who participated in the study. However, despite 
insufficient physical activity levels, no relationship was found 
between physical activity level and low back and neck 
problems. In other words, it has not been shown that people 
with insufficient or low physical activity level have more low 
back and/or neck problems. Similarly, no relationship was 
found between smartphone usage characteristics and waist, 
neck and leg pain. Only weak correlations were found 
between smartphone addiction and some features of 
smartphone use and neck survey results.  

The disease caused by the Covid-19 virus, which has been 
in our lives since November 2019 (1) is expected to reduce 
the participation in physical activity and cause adverse effects 
on the general health of the population with the measures 
taken in countries where the pandemic is seen (2). 

Physical activity is essential for a healthy life and being 
physically active is important for maintaining and improving 
musculoskeletal health (4-7). Physical inactivity is one of the 
most important risk factors for major disease morbidity (22). 
This applies not only to the general population but also to 
older adults and chronically ill populations, particularly those 
at high risk of death from Covid-19 (23). Our bodies require a 
relatively long period of time to take advantage of the healthy 
adaptations produced by physical activity (24-26). However, 
it takes only a few days to reverse these positive adaptations 
and the body returns to a physiological state similar to the 
initial condition or worse (27). This means that trying to lead 
an active lifestyle during home quarantine is necessary to 
avoid negative consequences (2). Despite all these beneficial 
effects, it was found that approximately 86.2% of the 
individuals participating in our study were not physically 
active or had a low level of physical activity. Even before the 
Covid-19 pandemic, inadequate physical activity was 
considered a public health threat (11). As a result of the 
measures taken with the pandemic period, physical activity 
and exercise levels have decreased significantly (2). For this 
reason, the results obtained from the study reflect the 
expected outcome. Regulations to protect against Covid-19 
and keep people safe can cause a decrease in physical activity 
and an increase in sedentary behavior, which can lead to 
worsening of chronic health conditions and increased risks. 

Today, the use of smartphones has increased with the area 
covered by technology in our lives (9). It is stated in the 
literature that long-term smartphone use is associated with 
mental health symptoms and many people seek to eliminate 
negative emotions, and emotional relief through easily 
accessible smartphones and devices that can be connected to 
the internet, but it is emphasized that such coping approaches 
may lead to negative consequences (8). Covid-19 pandemic 
(28) and the related home quarantine and social distance 
caused anxiety and negative emotions that increased greatly 
in society (29, 30). Given that social isolation causes 
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emotional distress and negative impact, anxiety specific to 
Covid-19 as well as general anxiety and depression can 
increase smartphone use (8). A study conducted in China 
revealed that there is a strong relationship between phone 
usage times and both general anxiety and anxiety specific to 

Covid-19. The strong association between excessive phone 
usage and Covid-19 anxiety has been interpreted as a 
response to environmental stressors to alleviate negative 
emotion (8).  

Table 2. Comparison of smartphone usage characteristics of individuals with and without back, neck and leg pain 

  No low back, 
neck, leg pain 

With back 
and leg pain 

With neck 
pain 

Both with a 
back-leg and 

neck pain 
p 

Smartphone usage 
(hours / day) 

Less than 2 
hours 

Number 35 18 9 21 

0.465 
 

Percent % 42.2 21.7 10.8 25.3 

3-4 hours Number 29 21 16 19 
Percent % 34.1 24.7 18.8 22.4 

5-6 hours Number 14 9 12 16 
Percent % 27.5 17.6 23.5 31.4 

More than 6 
hours 

Number 10 5 8 9 
Percent % 31.3 15.6 25.0 28.1 

Total Number 88 53 45 65 
Percent % 35.1 21.1 17.9 25.9 

Smartphone control 
frequency 

Less than 10 
times a day 

Number 23 15 6 15 

0.529 

Percent % 39.0 25.4 10.2 25.4 
11-20 times a 
day 

Number 22 14 7 16 
Percent % 37.3 23.7 11.9 27.1 

21-50 times a 
day 

Number 24 14 18 20 
Percent % 31.6 18.4 23.7 26.3 

More than 51 
times a day 

Number 19 10 14 14 
Percent % 33.3 17.5 24.6 24.6 

Total Number 88 53 45 65 
Percent % 35.1 21.1 17.9 25.9 

Time after waking up 
to smartphone use 

In 5 minutes Number 33 18 22 34 

0.171 

Percent % 30.8 16.8 20.6 31.8 
In 6-30 
minutes 

Number 28 22 15 18 
Percent % 33.7 26.5 18.1 21.7 

In 31-60 
minutes 

Number 15 4 6 9 
Percent % 44.1 11.8 17.6 26.5 

After 60 
minutes 

Number 12 9 2 4 
Percent % 44.4 33.3 7.4 14.8 

Total Number 88 53 45 65 
Percent % 35.1 21.1 17.9 25.9 

Table 3. Relationships between neck pain and low back pain, smartphone use and physical activity level 

 Neck Bournemouth Questionnaire Total Score Oswestry Disability 
Index Total Score 

Short Form of Smartphone Addiction Scale total 
score 

r 0.199** -0.036 

p 0.002 0.565 

Daily Phone Usage Time r 0.149* -0.023 
p 0.018 0.712 

Daily Phone Check Frequency 
r 0.132* -0.084 
p 0.037 0.182 

First check-up time after waking up r -0.145* -0.051 
p 0.022 0.424 

Vigorous Physical Activity (minutes/week) r 0.097 0.027 
p 0.124 0.671 

Moderate Physical Activity (minutes/week) 
r 0.021 0.015 
p 0.738 0.815 

Walking (minutes/week) 
r 0.024 0.091 
p 0.705 0.151 

Sitting time (hours) r 0.070 -0.014 
p 0.266 0.831 

** Correlation is significant at the 0.01 level (2-tailed). 
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In parallel with the increase in smartphone usage, 
musculoskeletal problems associated with intense smartphone 
usage are also increasing (10). Studies indicate that with the 
increase in smartphone use, potential risks for 
musculoskeletal problems occur (31, 32). Neck flexion is the 
most commonly adopted posture by smartphone users while 
viewing the screen for a long time, and it can cause many 
neck disorders (10). In order to read the screen during 
smartphone use, it is necessary to look down sharply and keep 
the arms in front, which causes the head to move forward and 
an excessive anterior curve in the lower cervical spine and an 
excessive posterior curve in the upper thoracic region to 
maintain balance, which causes the stress on the cervical 
spine and neck muscles (31, 33). The forward head posture is 
one of the commonly recognized poor postures in the sagittal 
plane. It has been reported in the literature that this posture 
may contribute to the onset and continuation of neck and back 
pain syndromes and to further loss of cervical spine extension 
(34, 35). Incorrect head and neck posture has been associated 
with chronic musculoskeletal pain (36, 37). Similar to our 
study, a study in the literature comparing smartphone use and 
neck problems using a survey showed that smartphone use 
was associated with neck problems in healthy young adults 
(38). In another study, it was found that smartphone use in 
young people caused cervical disc degeneration and chronic 
neck pain, and excessive smartphone use was identified as a 
risk factor for cervical problems (39). As a result of our study, 
it was observed that there was a relationship between some 
parameters of smartphone usage characteristics and neck 
problems. As the time spent using the phone increases, the 
risk of experiencing neck problems increases.  

It is reported in the literature that physical activity is a 
positive factor in the prevention of musculoskeletal diseases. 
Studies have similarly revealed a significant relationship 
between physical activity level and neck pain which means 
higher intensity of physical activity has been associated with 
a reduced rate of neck pain (38). Although the physical 
activity levels of the individuals participating in our study 
were mostly not sufficient, it was found that there was no 
relationship between neck pain and physical activity level. 
This may be considered a circumstance related to our study 
population. The fact that the individuals participating in the 
study consisted of mostly young people may be the reason for 
less musculoskeletal pain or it may not have enough time 
passed over the pandemic that the reduced physical activity 
level will adversely affect the neck region.  

Every individual can experience problems related to the 
musculoskeletal system in a period of his/her life. It is stated 
in the literature that spine problems are most common in the 
low back region (40). It is stated in the literature that poor 
posture (41), lack of physical activity and depression play a 
role in back problems (42, 43). It is thought that with the 
restrictions during the Covid-19 pandemic period, the affected 
physical activity levels of individuals and the rose in stress 

and anxiety and the increased tendency to depression will 
cause the increase of back problems in this period (44). In a 
study examining the prevalence of low back pain in the 
Covid-19 pandemic period, it was found that back problems 
increased during quarantine compared to the pre-quarantine 
period, based on previous prevalence studies in the literature. 
The results were interpreted as an increase in prevalence due 
to the negative effects of the restriction measures taken for the 
Covid-19 pandemic, such as decreasing physical activity 
participation, increasing sitting time and increasing stress 
levels (44). Lumbar muscle activation is eliminated with 
prolonged sitting periods. This results in a decrease in the 
condition of the lumbar muscles and causes an overload of the 
passive structures of the body, such as the intervertebral disc 
and ligaments (45). Although we think that lumbar problems 
will be seen more commonly as the use of smartphones 
during the Covid-19 pandemic process reduces the level of 
physical activity and prolongs their sitting times, there was no 
relationship between physical activity level, smartphone 
usage characteristics, and low back pain of individuals who 
participated in our study. These results may be related to the 
fact that the assessment was made in the early period of the 
pandemic. The changes that the pandemic has brought to our 
lives may not yet have passed enough time to result in the 
formation of back problems by reflecting on the 
musculoskeletal system. 

If we had the chance to compare the pre-pandemic and 
post-pandemic physical activity levels, smartphone usage 
characteristics, low back and neck problems of the individuals 
participating in the study, then we could more clearly reveal 
the effects of the pandemic on these parameters. This may be 
the limitation of our study. In addition, the physical activity 
levels and smartphone usage characteristics of the individuals 
participating in our study were determined through surveys. 
Using objective evaluation methods in further studies may 
help achieve more reliable results. 

As a result of the study, it was observed that physical 
activity levels were insufficient in the majority of the 
individuals who participated in the survey. The relationships 
we expected between physical activity level, smartphone 
usage characteristics and low back and neck health could not 
be demonstrated, only weak relationships were found between 
some features of smartphone usage and neck health. Our 
study started to be implemented shortly after the Covid-19 
cases began to appear in our country. For this reason, the 
results due to physical inactivity and smartphone usage habits 
may not yet be at a level that will affect the musculoskeletal 
system. We think that the evaluation results to be made will 
be different with the increase in the restrictions and the time 
elapsed over the duration of cases. We believe that finding 
solutions to increase the physical activity levels of individuals 
during the pandemic period will have both protective effects 
on health and will prevent problems by positively affecting 
the health of the musculoskeletal system. In addition, we 
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consider that creating leisure activities that will increase 
physical activity levels will change habits related to the use of 
smartphones and reduce the duration of usage.  
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