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SUMMARY
Background. The use of online learning methods has expanded considerably in many countries since the

declaration of COVID-19 as a global pandemic by the World Health Organization. Smartphones are widely
used for voice and text messaging, checking emails, and distance learning. The aim of this study was to inves-
tigate the relationship between using smartphones and text neck syndrome. 

Material and methods. A cross-sectional study was conducted among university students in Jordan be -
tween February and March 2023. All undergraduate students were invited to participate. A self-administered
online (Google forms) questionnaire was distributed by posting the link to the questionnaire on students’ groups
through social media websites such as Facebook, Twitter, and WhatsApp. 

Results. A total of 171 students responded to the survey. The participants included 103 (60%) females and
68 (40%) males. Approximately 79% of the participants were less than 22 years old. Almost half of the partici -
pants reported pain at neck (54%) and shoulder (51%), while about 61% of participants suffered from upper
back pain. 

Conclusions. 1. Smartphones are widely becoming essential in educational technology, and more concern
should be expended to increase the awareness about optimal and healthy usage of smartphones by restricting
usage duration in order to reduce neck and shoulder pain and associated poor functioning in daily living activi -
ties. 2. Poor patterns of smartphone use increase the likelihood of neck pain. 3. Neck movement limitations are
not associated with age or gender.  4. Students who did not report limitation in neck movement were less likely
to have difficulty with reading.
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BACKGROUND
The use of online learning methods has expanded

considerably in many countries since the declaration
of COVID-19 as a global pandemic by the World
Health Organization. Smartphones are widely used
for voice and text messaging, checking emails, and
distance learning. A recent study shows that 79% of
the population between the ages of 18-44 have their
cell phones with them most of the time, with only
two hours without their phones [1]. Prolonged neck
flexion during smartphone use leads to what is known
as text neck syndrome [2]. Text neck (TN) syndrome
was first described by Fishman as neck pain that is
caused by repetitive stress injury or overuse that usu-
ally accompanies prolonged use of mobile phones or
other digital devices such as tablets and laptops [1]. 

The weight of the head on the spine increases
with a forward head posture [3]. An average cervical
spine angle in flexion when texting is 37 to 47 de -
grees [4]. The greater the degree of head flexion, the
more the head weight will increase as a result of this
prolonged action; inflammation of the ligaments,
muscles, and nerves in the neck may occur in addi-
tion to permanent arthritic damage with increased
curvature of the spine [1]. 

Adolescents and young adults in USA and Au -
stralia are reported as the age groups with the highest
percentages of smartphone users, reaching 95% [5].
This large percentage of young people using smart-
phones has raised the alarm worldwide to seriously
consider TN as an epidemic of the modern era of cell
phones [6, 7]. However, looking at the literature on
the association between smartphone texting and TN
syndrome, scientific evidence is still growing and
judgments cannot be easily established [5, 8]. The
current literature shows gaps in research on the asso-
ciation of TN syndrome and neck pain, for example
among distance learners during the COVID-19 pan-
demic. In addition, the total number of cases of text
neck syndrome due to smartphone addiction or pro-
longed use of smartphones is still unknown [7]. 

Many universities are currently offering online
courses to their students alongside traditional face-
to-face teaching methods. The current study set out
to determine the level of awareness about text neck
syndrome and its prevalence among university stu-
dents. We believe that the current study will add to
the scientific literature concerned with TN syndrome
and provide important figures specific to the univer-
sity society and culture. Furthermore, we hope this
study can raise the alarm and increase the awareness
about this important health condition in the Jorda -
nian society.  

MATERIAL AND METHODS 
This cross-sectional study was conducted among

university students in Jordan between February and
March 2023. All undergraduate students were invited
to participate. A self-administered online (Google
forms) questionnaire was distributed by posting the
link to the questionnaire on students’ groups through
social media websites such as Facebook, Twitter, and
WhatsApp. Students from all faculties were included
in this study. Participants were requested to provide
general demographic data including age, gender and
university name. They were then asked to answer
questions related to smartphone usage including the
average duration of daily smartphone use and the
body position when studying by using a smartphone.
In addition, we asked the students about their experi-
ences during the use of smartphones in terms of the
severity of the pain using a numerical pain rating
scale, type, and location of the pain. After that, the
students were asked about neck disability- related
variables, and finally, to report if they are seeking
medical care or using analgesics to manage their
neck pain. The study was evaluated and approved by
the Institutional Review Board (IRB) of the Hashe -
mite University on 4 May 2022 (Decision No. 2/6/
2021/2022). The objectives and goals of this study
were explained at the beginning of the questionnaire.
Informed consent was also obtained from all partici-
pants prior to their participation in this study.

Inclusion criteria
We included in this study all undergraduate stu-

dents at universities from all faculties who were will-
ing to participate at the time of the data collection.

Exclusion criteria
Students with musculoskeletal diseases or ano -

malies or a history of trauma or surgeries in the neck
or shoulder regions were excluded from this study.

Statistical analysis
Data from the survey was descriptively analysed

in SAS using the variables number (n) and percent-
age (%). All study variables were treated as categor-
ical variables, either binary or ordinal. Simple binary
logistic regression models were run to assess the fac-
tors of neck pain, shoulder pain, upper back pain and
limitation in neck movement, while ordinal logistic
regression models were used to assess the factors of
concentration, sleep trouble and difficulty with read-
ing. Significance of the relationship between the va -
riables was accepted at p-value < 0.05. Beta-coeffi-
cients and odds ratios were used to present the rela-
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tionship between the outcomes and their factors. There
was no missing data to treat.

RESULTS
A total of 171 students responded to the survey.

The participants were 103 (60%) females and 68
(40%) males, and approximately 79% of the partici-
pants were less than 22 years old. Almost half of the
participants reported pain at neck (54%) and shoul-
der (51%), while about 61% of participants suffered
from upper back pain (Tab. 1). Approximately two-

thirds of participants reported dizziness. Changing
position was the most frequent method used by par-
ticipants to relieve the pain. Being male reduced the
odds ratio of having neck pain by 0.472 (p-value =
0.017) and being in a younger age group (18-22 years
old) increased the odds ratio of having neck pain (p-
value = 0.0154). Also, a sitting position with the neck
curved down toward the phone increased the proba-
bility of having neck pain. On the other hand, neck
pain was not significantly associated with the num-
ber of study hours and dominant hands (Tab. 2). Left-
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Tab. 1. Characteristics of Participants 

Tab. 2. Output of simple binary logistic models of neck pain
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handed students were 4.69 times (p-value = 0.57)
more likely to report upper back pain than right-hand-
ed stu dents. The results showed that upper back pain
was not significantly associated with age, gender, num -
ber of study hours and body position (Tab. 3). The re -
sults showed that shoulder pain was not significant ly
associated with age, gender, number of study ho urs,
body position and dominant hand (Tab. 4). Not ha -

ving neck pain (p-value = 0.0004), shoulder pain 
(p-value = 0.016), or upper back pain (p-value = 0.0007)
reduced the odds ratio of having limited neck move-
ment by 0.32, 0.47 and 0.32 respectively. The results
showed that limitation in neck movement was not
significantly associated with age, gender, number of
study hours, body position (Tab. 5). The level of con -
centration was only affected significantly by limita-
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Tab. 3. Output of simple binary logistic models of upper back pain

Tab. 4. Output of simple binary logistic models of shoulder pain

Tab. 5. Output of simple binary logistic models of difficulty with neck movement
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tion in neck movement, where students who did not
have difficulty with neck movement were 0.53 times
(p-value = 0.023) less likely to have a lower level of
concentration. Also, the results showed that concen-
tration was not significantly associated with age,
gender, number of study hours, body position, domi-
nant hand, neck pain, shoulder pain, upper back pain
or limitation in neck movement.

Work limitations
The present study has a few limitations related to

the small sample size. Moreover, many of our students
participating in this study are in health schools (me -
dicine, nursing, and physical therapy). Their respon -
ses might be influenced by their previous knowledge
of the subject.

DISCUSSION
In this study, about half (54%) of the students sur-

veyed reported general neck pain and (51%) reported
shoulder pain, while (61%) reported upper neck pain.
Similar results were reported in a study carried out
among medical students in Saudi Arabia (68.1%) [2],
and another study carried out in Saudi Arabia among
smartphone users from medical and dental colleges
reported that 71.2% complained of neck pain [9].
Our findings are similar to those reported in South
Africa, Australia, Brazil (55.44%), Ethiopia (49.2%),
Turkey (71.7%), Pakistan (43.6%) and Iraq (64.5%)
[10-16]. Most participants (64%) in our study were
addicted to smartphone use, where most students use
their phones for more than 4 h per day, mainly for
studying. Our findings are consistent with the find-
ings from studies conducted in Saudi Arabia, Korea,
Brazil, Egypt and Iraq, which found that 63.1%, 42.1%,
76.6%, 53.6% and 61.5% of students, respectively,
spent 4 hours or more using their smartphones per
day [2,12,17,18]. Similarly, a study found that 36.3%
of Turkish students used smartphones for an average
of 4 to 6 h daily [19]. Recently, universities have start-
ed to rely on using smart devices and the Internet to
communicate with students or to deliver educational
materials through different education platforms. The -
refore, students have started to be addicted to smart-
phones or tablets rather than using laptops or desk-
tops for handling educational materials. Another rea-
son for the increase in smartphone use between
2020-2022 is COVID-19-related lockdown. Our fin -
dings did not show any association between neck pain
or shoulder pain with the number of hours of smart-
phone use. Similarly, a meta-analysis by Xie et al.
found no clear evidence about the relationship be -
tween the total number of hours of smartphone use

and musculoskeletal pain or disability [20]. Our stu -
dy found males had an odds ratio of .472 for devel-
oping neck pain less than females. In the literature,
neck and shoulder pain has been reported more fre-
quently among females. As in our study, previous
stu dies reported that musculoskeletal pain was more
prevalent among female adolescents as compared to
male adolescents. Females tend to have more muscu-
loskeletal pain, which can be attributed to a lower
pain threshold in females compared to males, in ad -
dition to the differences in body structure and physi-
cal activity levels between the genders, where fe ma -
les have a weaker body structure and lower physical
activity as well as having a higher risk of stress pain
resulting from a higher mental and psychological stress
compared to males [21-23]. Our study also found
that left-handed students are more likely to have neck
pain than right-handed students. Similarly, previous
literature reported that left-handed individuals usual-
ly experience more neck pain than right-handed indi-
viduals [24]. It may be suggested that left-handed
students made a greater effort than right-handed stu-
dents. Neck pain and shoulder pain were not associ-
ated with body and neck posture in our study, which
is also in line with previous studies showing that
neck and body posture had no association with pain
[25,26]. Our study investigated the effects of neck
pain resulting from using smartphone on neck move-
ment, and functional difficulty in daily living such
reading and sleeping. Students with neck pain and
shoulder have reported greater limitation in neck mo -
vement. Furthermore, Neck movement limitation was
significantly associated with the level of concentra-
tion, difficulty with reading, and sleep issues. Thus, we
can infer that university students have a higher risk of
developing neck pain and associated difficulties in
activities of daily living because of their smartphone
addiction. Previous studies reported that functioning in
daily living activities such as sleeping and reading was
highly affected by neck pain and disability [9,27,28].
Our study findings suggest that the pain and function-
ing in daily activities are useful measurements to de -
scribe the associated smartphone ad diction issues. 

CONCLUSIONS
1.  Smartphones are widely becoming essential in edu-

cational technology, and more concern should be
expended to increase the awareness about optimal
and healthy usage of smartphones by restricting
usage duration in order to reduce neck and shoul-
der pain and associated poor functioning in daily
living activities. 
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2.  Poor patterns of smartphone use increase the like-
lihood of neck pain. 

3.  Neck movement limitations are not associated with
age or gender.  

4.  Students who did not report limitation in neck
movement were less likely to have difficulty with
reading.
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