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Prevalence of Text Neck Syndrome in Children and Adolescents
Using Smartphones in Erbil City
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Background: Neck and shoulder pain is a common health issue among children and teenagers in developing countries. Objective: This
study aimed to identify the prevalence of text neck syndrome and its associated factors in children and adolescents. Materials and
Methods: In this cross-sectional study, children and adolescents who attended primary health centers (PHCs) along with their parents
were included. Four main PHCs in Erbil city in Iraqi Kurdistan in 2022 were selected for this study. Results: The prevalence of text
neck pain was 69.0% among children. The level of neck disability score was 17.15 out of 21 among children. Adolescents (96.05%)
those who used smartphones >3 h (83.56%), those studying secondary level (94.24%), and those with psychological, social, and
physical functions and children who slept less, played fewer sports, used more computers, watched more TV, and played the game more
than 3 h were more likely to have text neck syndrome. The study showed that children who spent more time on smartphones, watching
TV, playing games, and those with physical and social functions had a high level of neck disability. Conclusion: This study found a high
prevalence of text neck syndrome among schoolchildren in this region. The high prevalence of text neck syndrome was associated with
more using smartphones and watching TV and a high prevalence of physical, psychological, and social issues.
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populations across the world have hand devices and use
them daily. The population flexes their heads forwards
when using electronic devices.®

INTRODUCTION

Neck and shoulder pain is a medical condition. It is a
relatively mild musculoskeletal condition mostly found

among children.l!! Neck pain has become a major health
issue among the general population. It has a high burden
on the individuals and community.?* Based on the
World Health Organization (WHO), neck pain and other
musculoskeletal diseases are considered to be the 4th and
10th health issues, respectively.?

“Text neck syndrome” has become an emerging public
health issue of the twenty-first century. The clinical
condition of text neck syndrome is degeneration of the
cervical spinal. The text neck syndrome is caused by
repeated stress of forwarding head flexion. This condition
happens when someone watches screens of mobile devices
and performs texting for a long time.¥ This condition is
more commonly observed among adolescents because
they spend several hours watching mobile phones and
computers.! It is projected that close to 75% of the
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It is estimated that the prevalence of neck pain in the
general population is from 0.4% to 86.8%.°! Based on the
Global Burden of Disease, neck pain is one of the main
factors contributing to years of disability in adolescents
aged between 15 and 19 years.'% Neck and shoulder
pain are common health issues in children and teenagers
in developing countries.'!? The rates of neck pain are
different among the general population: 3.3% in Thailand,
22.7% in Canada, 10.5% in Belgium, 22.0% in Austria,
31.8% in Spain, 66.3% in Sweden, 30.2% in Norway, and
3.5% in China.?”
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There are several epidemiological studies about risk
factors, burden, and management of musculoskeletal
pain in adult populations. But there is little information
about the epidemiology of text neck syndrome among
adolescents. Several studies have mentioned the lack
of data about text neck syndrome among children and
adolescents.'*1 Children and adolescents who have
persistent pain have an elevated risk of chronic pain as
adults.l'17

The risk factors reported in the literature for neck pain are
lifestyle, psychological, physical, and social factors, and
inappropriate sitting.!'?% Neck pain in children is a risk
factor for health issues during adulthood.?!*?! Therefore,
it is important to detect the prevalence of neck pain and
manage it during childhood and adolescence to avoid
such kinds of issues. Because this issue in childhood is
associated with health profiles during adulthood, we need
to identify the contributed factors to neck pain among
children.® This study aimed to identify the prevalence
of text neck syndrome and its associated factors among
children and adolescents.

MarteriaLs AND MEeTHODS
Study design and population

The children and adolescents who attended the primary
health center (PHC) along with their parents were
included in this cross-sectional study. Four main PHCs in
Erbil city in Iraqi Kurdistan were selected for the study
purpose. The children were selected from the following
four PHCs; Shadi, Birayeti, Nawrooz, and Azadi between
December 2021 and March 2022.

Population and sampling

The population of the study was schoolchildren studying
in a primary and secondary school in Erbil city. The
population had different ages and gender and socio-
demographic characteristics. The sampling was performed
using a non-probability technique.

The sample size was determined using the Cochran
formula. The required sample size was estimated based on
the estimated population made for this study. We expected
that 20 children attend each PHC in a week. The total
number of expected children who visited the PHC was
4160 in a year for this study. The required sample size was
352 based on the Cochran formula. But we increased the
sample size to compensate for the missing information and
possibly rejection. The children were included between
December 2021 and March 2022.

Inclusion and exclusion criteria

The children and adolescents aged 5-15 years of both
genders who attended the PHCs were included in this
study. We excluded the children whose parents did not
give their consent and were not included in this study.

The patients with chronic diseases were excluded from the
study. The researcher documented the chronic diseases by
asking the students’ parents.

Data collection

The data were collected through direct interviews after
obtaining verbal and written approval from the parents.
A structural questionnaire was used to interview the
participants. The questionnaire consists of two parts:
Part 1: including sociodemographic data such as age and
education and Part 2: signs and symptoms related to
smartphone users such as headache, neck pain, shoulder
stiffness, eyesight issues, and sleeping disturbance.

Measurement tool

The level of neck function disability was measured using
the “Copenhagen Neck Functional Disability Scale.”
This scale is used to measure the disability experienced
by patients and individuals with neck pain. The scores
obtained from this scale can be used to evaluate the
changes over time. The scale has 15 items rated as yes,
occasionally, or no. The following numbers are given to
the items 1-5 and 13-15 (0 for yes, 1 for occasionally, and
2 for no). The negative items 612 were rated as 2 for yes,
1 for occasionally, and 0 for no. The numbers were added
together to obtain the score of neck function disability
(from 0 to 30). On this scale, the higher the score means
the greater the disability.*¥

Statistical analysis

We presented the general information of children in
mean (SD) or number (%). The prevalence of text neck
syndrome and its effects and symptoms were determined
in number and %. The association of text neck syndrome
with sociodemographic characteristics was examined in
a Pearson’s ° test. The comparisons of the level of neck
disability in children with different characteristics were
examined using an independent 7-test or one-way analysis
of variance (ANOVA) test. A P-value less than 0.05 was
used to determine the significant level of difference. JMP
Pro 14.3.0 was used to calculate the statistical calculations.

Ethical consideration

The research health ethics of the College of Medicine/Hawler
Medical University approved the protocol of this study. In
addition, we obtained approval from the Erbil Directorate of
the Heath. We protected the confidentiality of the personal
information, according to the instruction of the Health
Ethics Committee. We obtained the written consent of
parents before data collection based on the Declaration of
Helsinki. The study protocol and the subject information and
consent form were reviewed and approved by the Research
Ethics Committee of College of Medicine/Hawler Medical
University, according to document number 23 (including the
number and the date on 27/06/2022) to get this approval.
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ResuLts

The mean age of the children is 10.79 between 6 and
15 years. The children were males (56.25%) and females
(43.75%). More than half of the children (56.25%)
reported that they used smartphones for more than 3 h.
The children had primary (65.25%) and secondary levels
of school [34.75%; Table 1].

The children reported pain in different areas and only
28.75% of them reported no pain. The children reported
different effects, children’s eye symptoms, psychological
effects, and social effects. We found that 50.25% of
children slept 6-8 h. The children used the computer for
1-3 h (79.50%), played games for 1-3 h (89.50%), and
watched TV for 1-3 h (84.0%) per day. The prevalence
of text neck pain was 69.0% among children [Table 2].
The level of neck disability score was 17.15 of 21 among
children in this study. The frequencies of neck disability
issues were reported in Table 3.

The study showed that adolescents (96.05%) who used
smartphones for more than 3 h (83.56%), those studying
secondary level (94.24%), and those with psychological,
social, and physical dysfunctions were more likely to have
text neck syndrome. The children who slept less, played
fewer sports, used more computers, watched more TV, and
played video games for more than 3 h were more likely to
have text neck syndrome [Table 4].

The study showed that the children who spent more
time on smartphones, watching TV, video games, and
those with dysfunction had high levels of neck disability
[Table 5].

Discussion

This study found that the prevalence of text neck text
syndrome is so high with a high neck disability in

Table 1: Basic characteristics of schoolchildren
General information (n=400)

Frequency distribution

Mean SD
Age (6-15 years) 10.79 3.06
Number Percentage

Age category

Adolescents 152 38.00

Children 248 62.00
Gender

Male 225 56.25

Female 175 43.75
Using smartphone

1-3h 175 43.75

More than 3 h 225 56.25
Level of education

Primary 261 65.25

Secondary 139 34.75

this region. The study showed that the high text neck
syndrome is associated with being adolescents, more using
smartphones, and watching more TV and computers. In

Table 2: Prevalence, symptoms, and effects of text neck
syndrome among school children

Characteristics (N=400) Frequency distribution

Number Percentage
Pain location
No pain 115 28.75
Neck 61 15.25
Shoulder 14 3.50
Arms 4 1.00
Neck and shoulder 143 35.75
All of them 55 13.75
Neck and arm 8 2.00
Presence of eye symptoms
No 104 26.00
Eye strain 100 25.00
Dry eyes 44 11.00
Eye strain and dry eyes 152 38.00
Psychological effect
No 172 43.00
Irritability 140 35.00
Stress 50 12.00
Anxiety 4 1.00
Depression 6 1.50
Irritability, stress, and anxiety 28 7.00
Social effect
No 262 65.50
Poor communication 58 14.50
Decreased school marks 66 16.50
Both of them 14 3.50
Sleeping hours
None of them 8 2.00
Less than 6 h 24 6.00
6-8h 201 50.25
More than 8 h 167 41.75
Playing sports/week
1-3h 378 94.50
More than 3 h 22 5.50
Using computer/day
No play computer games 24 6.00
1-3h 318 79.50
More than 3 h 58 14.50
Playing games/day
No play games 6 1.50
1-3h 358 89.50
More than 3 h 36 9.00
Watching TV/day
No watching TV 4 1.00
1-3h 336 84.00
More than 3 h 60 15.00
Diagnosis neck syndrome
No 124 31.00
Yes 276 69.00
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Table 3: Prevalence of neck disability issues among schoolchildren

Neck disability items (n = 400)

Frequency distribution, no (%)

Occasionally No Yes
Can you sleep at night without pain interfering? 22 (5.50) 0(0.00) 378 (94.50)
Can you manage daily activities without neck pain reducing activity 22 (5.50) 0(0.00) 378 (94.50)
level?
Can you manage daily activities without help from others? 4 (1.00) 4 (1.00) 392 (98.00)
Can you manage putting on your clothes in the morning without taking 6 (1.50) 6 (1.50) 388 (97.00)
more time than usual?
Can you bend over the washing basin in order to brush your teeth without 8 (2.00) 6 (1.50) 386 (96.50)
getting neck pain?
Do you spend more time than usual at home because of neck pain? 350 (87.50) 44 (11.00) 6 (1.50)
Are you prevented from lifting objects weighing from 2 to 4 kg due to neck 366 (91.50) 28 (7.00) 6 (1.50)
pain?
Have you reduced your reading activity due to neck pain? 304 (76.00) 78 (19.50) 18 (4.50)
Have you been bothered by headaches during the time that you have had 179 (44.75) 137 (34.25) 84 (21.00)
neck pain?
Do you feel your ability to concentrate is reduced due to neck pain? 235 (58.75) 105 (26.25) 60 (15.00)
Are you prevented from participating in your usual leisure time activities 370 (92.50) 20 (5.00) 10 (2.50)
due to neck pain?
Do you remain in bed longer than usual due to neck pain? 366 (91.50) 20 (5.00) 14 (3.50)
Do you feel that neck pain has influenced your emotional relationship with 22 (5.50) 362 (90.50) 16 (4.00)
your nearest family?
Have you had to give up social contact with other people during the past 2 28 (7.00) 362 (90.50) 10 (2.50)
weeks due to neck pain?
Do you feel that neck pain will influence your future? 62 (15.50) 312 (78.00) 26 (6.50)
Neck disability (range: 11-21) Mean 17.15 SD: 2.29

addition, the children with text neck syndrome were more
likely to have more adverse effects.

The studies conducted in other regions of the world have
reported different prevalence rates of text neck syndrome.
The low-income countries have reported a prevalence
similar to our study. For example, one of these studies
reported that the prevalence of text neck syndrome is
between 35.8% and 30.9% for neck and shoulder pain,
respectively, over a month. It is lower than the prevalence
reported in the current study. The main difference between
our study and their study is that they reported different
sociodemographic factors related to neck syndrome. They
reported that the factors associated with the severity of
text neck syndrome were very high: desk height, backward
seat pan inclination, forward seat pan inclination, difficulty
in viewing the board, too much homework, and rapid
upper limbs assessment.”’ A study from Saudi Arabia
reported the high prevalence as 68.1% including mild
(49.5%), moderate (16.1%), and severe neck disabilities
(2.6%). They reported that high neck disability among the
population is highly associated with smartphone use.
Similar prevalence rates of text neck have been reported
in other studies as well.[67-27-28]

The text neck syndrome is a common health issue among
children. In agreement with the current study, Fares
et al'® reported that factors related to neck pain are

watching television and using smartphones, strong flexion
of the neck during studying, sitting, and using other smart
devices.

The natural course of neck pain among children aged
9-12 years was evaluated and followed up for 4 years by
a study. At baseline, 1756 schoolchildren filled out the
questionnaire about musculoskeletal pain symptoms,
psychological symptoms, and physical activity
frequency. The re-evaluation was performed following
1 and 4 years. They mentioned that 24% reported no
neck pain, 71% reported fluctuating, and 5% reported
persistent weekly neck pain at the following-up time.
The persistent course of neck pain was observed among
children with weekly musculoskeletal and/or other
physical and psychological symptoms at baseline. They
concluded that the neck pain among children fluctuated
mostly. But accompanied with other musculoskeletal
symptoms and/or markers of psychological stress
increases the risk of neck pain toward the persistent
course.”’]

Further, sleeping hours has a significant impact on neck
pain among children. The effects of sleep posture on neck
muscle activity have been reported in other studies as well.
For example, a study recruited 20 healthy persons in three
different supine positions, including both hands at the
sides, both hands on the chest, and the dominant hand
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Table 4: Prevalence of text neck syndrome in children with
different characteristics and symptoms

Characteristics Text neck syndrome, no (%) P-value
No Yes
Age category <0.0001
Adolescents 6(3.95) 146 (96.05)
Children 118 (47.58) 130 (52.42)
Gender 0.3006
Male 65 (28.89) 160 (71.11)
Female 59 (33.71) 116 (66.29)
Using smartphone <0.0001
1-3h 87 (49.71) 88 (50.29)
More than 3 h 37 (16.44) 188 (83.56)
Level of education <0.0001
Primary 116 (44.44) 145 (55.56)
Secondary 8(5.76) 131 (94.24)
Pain location <0.0001
No 111 (96.52) 4 (3.48)
Neck 13 (21.31) 48 (78.69)
Shoulder 0 (0.00) 14 (100)
Arms 0 (0.00) 4 (100)
Neck and shoulder 0(0.00) 143 (100)
All of them 0 (0.00) 55 (100)
Neck and arm 0(0.00) 8 (100)
Presence of eye <0.0001
symptoms
No 100 (96.15) 4 (3.85)
Eye strain 20 (20.00) 80 (80.00)
Dry eyes 4(9.09) 40 (90.91)
Eye strain and dry eyes 0 (0.00) 152 (100)
Psychological effect <0.0001
No 102 (59.30) 70 (40.70)
Irritability 22 (15.71) 118 (84.29)
Stress 0 (0.00) 50 (100)
Anxiety 0(0.00) 4 (100)
Depression 0(0.00) 6 (100)
Irritability, stress, and 0(0.00) 28 (100)
anxiety
Social effect <0.0001
No 98 (37.40) 164 (62.60)
Poor communication 18 (31.03) 40 (68.97)
Decreased school marks 4 (6.06) 62 (93.94)
Both of them 4 (28.57) 10 (71.43)
Sleeping hours <0.0001
None of them 4 (50.00) 4 (50.00)
Less than 6 h 0 (0.00) 24 (100)
6-8h 19 (9.45) 182 (90.55)
More than 8 h 101 (60.48) 66 (39.52)
Playing sports/week 0.0012
1-3h 124 (32.80) 254 (67.20)
More than 3 h 0(0.00) 22 (100)
Using computer/day <0.0001
No play computer 16 (66.67) 8(33.33)
games
1-3h 108 (33.96) 210 (66.04)
More than 3 h 0 (0.00) 58 (100)

Table 4: Continued

Characteristics Text neck syndrome, no (%)  P-value
No Yes

Playing games/day 0.2243
No play games 0 (0.00) 6 (100)
1-3h 114 (31.84) 244 (68.16)
More than 3 h 10 (27.78) 26 (72.22)

Watching TV/day <0.0001
No watching TV 2 (50.00) 2 (50.00)
1-3h 118 (35.12) 218 (64.88)
More than 3 h 4 (6.67) 56 (93.33)

Pearson’s y* test was performed for statistical analyses

and upper trapezius muscles bilaterally using surface
electromyography. They reported that upper trapezius and
scalene muscle activity on the right side is significantly
higher in the supine position with the dominant hand in
the forehand position. Therefore, sleeping posture affects
neck and shoulder musculoskeletal pain.® In addition,
inadequate sleeping hours and low-sleep quality have been
shown to act as independent risk factor for neck and low
back pain.BV

The current study showed that text neck syndrome is a
risk factor for eye symptoms. Children with neck pain had
a strained eye, a common symptom in the eye during text
neck syndrome. In contrast, patients with dry eyes were
impacted by text neck syndrome, and they felt pain while
they closed or opened their eyes. Some patients had dry
and strained eyes, whereas others had neck pain. This
symptom was available in children with neck pain and
another musculoskeletal disease. Patients with no eye
symptoms also had neck pain. But compared with other
patients, their pain was minor. Most patients with eye
symptoms experience more than 3 h of playing games,
watching TV, and using smartphones daily. So, this affects
their eyes immediately.

Other studies have reported similar health issues
related to neck pain. For instance, a study reported
that the children had flawed flexion of their back
and neck during studying and/or using smartphones,
tablets, and computers. Importantly, 21% reported eye
symptoms and their parents reported the alteration in
the psychological and social behavior of their children.
Text neck syndrome is a common issue among teens and
adolescents who spend more time on smartphones.®? It
is projected that 75% of the world’s population spends
hours daily on smart devices.® In our study, 56.25% of
the children who participated in this study reported that
they spend more than 3 h daily on smartphones. When
children use smartphones, they tilt their heads over
reading and texting on smartphones or handling devices
estimated between 1825 and 2555 h a year. Excessive
stress is found in the cervical spine area.?¥
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Table 5: Comparisons of level of neck disability in children
with different characteristics

Characteristics (7=400) Level of neck disability P-value
Mean SD
Age category <0.001°
Adolescents 15.6 2.3
Children 18.2 1.5
Gender 0.6686*
Male 17.1 2.3
Female 17.2 2.3
Using smartphone <0.001*
1-3h 17.7 1.9
More than 3 h 16.8 2.4
Level of education <0.001*
Primary 18.2 1.5
Secondary 16.0 1.9
Pain location <0.001*
No 19.0 0
Neck 17.1 2.2
Shoulder 15.7 2.6
Arms 15.0 2.3
Neck and shoulder 16.2 2.3
All of them 17.0 1.9
Neck and arm 14.5 1.6
Presence of eye symptoms <0.001*
No 19 0
Eye strain 16.7 2.3
Dry eyes 19 0
Eye strain and dry eyes 16.1 2.2
Psychological effect <0.001*
No 19 0
Irritability 16.5 2.5
Stress 15.9 1.7
Anxiety 15.0 23
Depression 14.0 27
Irritability, stress, and 16.6 2.0
anxiety
Social effect <0.001*
No 18.0 1.5
Poor communication 16.1 34
Decreased school marks 16.4 1.9
Both of them 17.1 1.8
Sleeping hours <0.001°
None of them 19 0
Less than 6 h 15.4 2.5
6-8h 16.2 24
More than 8§ h 18.4 1.2
Playing sports/week 0.1433¢
1-3h 17.2 2.3
more than 3 h 16.5 2.3
Using computer/day 0.4062°
No play computer games 17.7 32
1-3h 17.2 22
More than 3 h 17.5 1.4

Table 5: Continued

Characteristics (n=400) Level of neck disability P-value
Mean SD

Playing games/day 0.0003°
No play games 15.7 0.5
1-3h 17.2 2.3
More than 3 h 19.0 0.0

Watching TV/day 0.0174°
No watching TV 15.0 4.6
1-3h 17.1 22
More than 3 h 17.8 2.1

*An independent -test and "one-way ANOVA were performed for sta-
tistical analyses

Limitations

The findings of this study must be interpreted in the
inherence of the study design and sampling technique as
we could not collect the sample from the school due to
daily work of the researchers in PHCs. However, it can
present a fraction of the population studying in school.

CONCLUSIONS

This study found a high prevalence of text neck syndrome
among schoolchildren in this region. The high prevalence
of text neck syndrome was associated with using
more smartphones and watching TV and had a high
prevalence of physical, psychological, and social issues.
It is recommended that the children’s use of smartphones
and TV be limited to a few hours to alleviate the physical,
psychological, and social-related issues.
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