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ABSTRACT

The aim of the research is to verify some variables on the use of the smartphone, associated with
musculoskeletal pain and any other data that amplify its dependence or use. Smartphones have become an
integral part of many people's lives. Most of the kids spend their days sharing photos, stories, videos about
their daily lives such as lunches, trainings, travels, shopping. In short, there is an endless list of reasons to
be mentally and physically connected to smartphones. However, how much does the excessive use of
smartphones affect your body? The widespread abuse of mobile technology can be translated into a physical
condition harmful to the human body, known as "Text Neck". Incorrect posture due to incorrect use of the
smartphone, flexing the head to send messages and excessive time spent in this position, over time can lead
to the presence of musculoskeletal pain in the neck region. A questionnaire of 14 questions, prepared with
Google Modules and disseminated through sharing on social networks and it, was submitted to 334 university
students of different gender and age. Descriptive statistics was conducted to evaluate the responses obtained
from the subjects. The percentage of responses for each question was calculated.

Keywords: Text neck; Pain; Physical activity; Wellness; Cervical spine.

Cite this article as:

Aliberti, S., Invemizzi, P.L., Scurati, R., & D'lsanto, T. (2020). Posture and skeletal muscle disorders of the neck
due to the use of smartphones. Journal of Human Sport and Exercise, 15(3proc), S586-S598.
doi:https://doi.org/10.14198/jhse.2020.15.Proc3.11

! Corresponding author. University of Salerno, Italy.
E-mail: s.aliberti17 @studenti.it
Supplementary Issue: Spring Conferences of Sports Science. Costa Blanca Sports Science Events, 19-20 June 2020. Alicante,
Spain.
JOURNAL OF HUMAN SPORT & EXERCISE ISSN 1988-5202
© Faculty of Education. University of Alicante
doi:10.14198/jhse.2020.15.Proc3.11

$586 | 2020 | Proc3 | VOLUME 15 © 2020 University of Alicante



https://core.ac.uk/display/333885085?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:s.aliberti17@studenti.it
http://costablancasportscience.aearedo.es/
https://doi.org/10.14198/jhse.2020.15.Proc3.11

Aliberti, et al. / Physical neck disorders due to smartphones JOURNAL OF HUMAN SPORT & EXERCISE

INTRODUCTION

By posture, we mean the position of the human body in space and the relationship between the body
segments and the surrounding environment (Raiola, 2017, Raiola, di Tore, 2017, Raiola, 2014, 2013,
Altavilla, 2014, Gaetano, 2012, Viscione et al, 2019). Many authors talk about the concept of "ideal posture"
(D'lsanto, 2019, D'lsanto et al., 2019), which includes keeping the body in balance in the cheapest possible
way (D'Elia, 2019, Russo et al, 2019ab) during the various gestures we make. However, in everyday life,
most of the industrialized population adopts incorrect postures, which in the end cause pain and related
disease for the lifelong wide and so on (Sgro et al, 2018, 2017ab, 2016, 2015, 2009). One of the most used
postures is the Forward Head Posture (FHP) sometimes called "Scholar's Neck", "Text Neck" or "iHunch",
which refers to a posture in which the head is positioned in front of the body. This means that the skull flexes
forward, more than an inch above the atlas. FHP involves a greater flexion of the lower cervical vertebrae
and upper thoracic regions, an increase in the extensions of the upper cervical vertebrae and the extension
of the occiput on C1. It can cause headache, pain (Di Domenico et al., 2019) in the neck and shoulders,
together with a reduction in cervical movement and muscle stiffness. People of all ages spend hours and
hours a day bent over different types of handheld devices, neglecting their posture while absorbed in writing
text messages or surfing the net. This repetitive stance is almost constant and there is not the adequate
physical and sport activities (Invernizzi et al, 2020, 2014ab, 2008). In some cases the competitive sport
activities is very important for whole exercise conditions and stress and helps (Izzo et al, 2020ab, 1zzo et al,
2019abc), despite the excessive stress could be important negative factors and needs to help the physical
performance for lower limb and knee (Sannicandro et al, 2017, 2016, 2015ab, 2014, 2012ab, 2011ab, 20210,
2008). When we bring our eyes close to the screen, we bring the head forward, stressing the neck muscles,
curving the shoulders forward, closing the chest muscles, which in the end cause pain and discomfort. The
neck curves by 45 degrees giving a pressure of over 23 kg, triggering a compensating reaction that advances
the pelvis and flattens the cervical and lumbar curves accentuating the dorsal one (Figure 1).

Figure 1. The weight seen by the spine increases when flexing the neck at varying degrees. An adult head
weighs 10-12 pounds in the neutral position. As the head, tilts forward the forces seen by the neck surges to
27 pounds at 15 degrees, 40 pounds at 30 degrees, 49 pounds at 45 degrees and 60 pounds at 60 degrees
(Hansraj, 2014).
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The loss of the natural curvature of the cervical brings an increase in tension on the neck and shoulders and
this weight over time results in pain, stiffness and back pain. The widespread abuse of mobile technology
can be translated into a physical condition harmful to the human body, known as "Text Neck". Today is
consolidated the importance of physical activity to health (D’lsanto, 2016, Ferrara et al, 2019, Raiola, 2015,
Severino et al, 2019), it can adversely affect both the mental and physical health (Altavilla, 2016), and so it
is important to know the effects of exercise for the treatment of widespread diseases (Tiziana et al., 2017).
Purpose of the research is to verify some variables on the use of the smartphone, associated with
musculoskeletal pain and any other data that amplify its dependence or use.

METHOD

The method of the study is qualitative/quantitative, administering through a special online platform a
questionnaire of 14 questions, prepared with Google Modules and disseminated through sharing on social
networks. The questionnaire was submitted to university students of different gender and age (D’Elia et al.,
2018). The sample has an age includes between eighteen and twenty-six years, of which most have nineteen
years (27, 2%). The questionnaire was composed of:

- Demographic data relating to gender, age, habits that affect health, such as exercise;

- Data on the use of the smartphone, relating to time, the reason for using the device;

- Data on the level of dependence on the smartphone, through three statements, which, if positive,

indicate an addiction.
- Data on posture and any disturbances.

Data analysis
Descriptive statistics was conducted to evaluate the responses obtained from the subjects. The percentage
of responses for each question was calculated.

RESULTS

70,00% 62,60%
60,00%
50,00%
40,00% 37,40%
30,00%
20,00%
10,00%

0,00%

Female Male

Figure 2. Belonging to gender (male or female).

This graph shows us the percentage of participation between females and males (female 62.6% and male
37.4%).
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More than 5 hours 36,80%

4/5 hours 34,70%

2/3 hours

Less than 2 hours - 3,60%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00% 35,00% 40,00%
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Figure 3. Smartphone usage time.

This graph shows that a high percentage of students (36.8%) use their mobile phone for more than 5 hours,
34.7% use it for 4/5 hours, 24.6% for 2/3 hours, while only 3.6% use it for less than two hours.

50%

42,60%

40%
30% 24%
20%

10%

0%
Male Female

Figure 4. Smartphone usage time for more than 5 hours in males and females.

This graph shows us that 42.6% of women use the smartphone daily for more than 5 hours compared to
24.0% of men.

To study / work - 9,60%
Forfun [ 1230%
To share my interests on social media - 14,10%
To send messages _ 64,10%

0,00% 10,00%20,00% 30,00% 40,00% 50,00% 60,00% 70,00%

Figure 5. Main reasons smartphone use.
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This graph shows us that the main reason why students use mobile phones (Fig. 5) is to send messages
(64.1%), followed by sharing their interests on social media, such as Instagram and Facebook (14.1%) , for
fun (12.3%), for study and work (9.6%).

80,00%

72,20%

70,00%
60,00%
50,00%

40,00%
27,40%

No

Figure 6. Do you often check the screen to check for new notifications?
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10,00%

0,00%

This graph shows us that around 72.2% often check their mobile phones to check for notifications.

0,
70,00% 63,50%

60,00%
50,00%
40,00% 36,50%
30,00%
20,00%
10,00%

0,00%

Yes No

Figure 7. Do you panic when your phone has a low battery and can't charge it right away?

This graph shows us that about 63.5% do not panic when the mobile phone has a low battery and cannot
recharge it immediately.
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| am anxious because | cannot _ 27 80%
communicate with friends and family it
I'm nervous because | can't know who _ 21%

looked for me

I am uncomfortable because | am - .
disconnected from the rest of the world 4 il

0,00% 10,00% 20,00% 30,00% 40,00% 50,00%

Figure 8. If | don't have my smartphone with me.

This graph shows us that around 45.5% of students are doing well without a cell phone. However, 27.8%
responded that they feel anxious, because they cannot communicate with family and friends, 21% are
nervous because they cannot know if they have been searched and 5.7% feel uncomfortable because they
are not disconnected from the rest of the world, and cannot control the arrival of notifications from social
media.

100,00%

90,10%

90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%

20,00%
9,90%

BN |
0,00%

I place the smartphone at eye level | put the smartphone down

Figure 9. Your posture while using your smartphone.

This graph shows us that almost the total of students (90.1%) adopt an incorrect posture when using the
smartphone.
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Legs | 0,60%

Back 15,90%

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%

Figure 10. In which part of the body do you feel pain/discomfort after prolonged use of the smartphone?

This graph shows us that the prevalence of skeletal muscle disorders is higher in the neck / shoulders
(56.3%), and fingers / wrist (27.2%), less prevalent in the back (15.9%) and legs (0.6%).

90,00% 83,80%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%

20,00% 16,20%

I keep using it

10,00%

0,00%
| put my cell phone aside
Figure 11. When you feel pain/discomfort, what do you do?

This graph shows us that a very high percentage (83.8%), when perceiving pain or discomfort, puts aside
the mobile phone, while 16.2% continues to use it.
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| do exercises _ 24%

| take painkillers . 5,10%
| do physiotherapy sessions ‘ 0,30%
0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00% 80,00%

Figure 12. What do you do to reduce or prevent pain?

This graph shows us that to reduce pain, the majority (70.7%) do nothing, 24.0% perform exercises, 5.1%
take painkillers and 0.3% do physiotherapy sessions.

Tiredness, concentration problems, sleep _ .
disturbances 63,50%
Q
Headache, nausea _ 21,90%
Q,
Irritation, stress - 11,70%

Anxiety disorders I 3%

0% 10% 20% 30% 40% 50% 60% 70%

Figure 13. On a psychic level, what problem is caused by prolonged use of your smartphone?

This graph shows us that on a psychic level, most of the samples (63.5%) show the classic symptoms of
prolonged use of the smartphone, therefore feeling tired and concentration problems, sleep disturbances,
21.9% head and nausea, 11.7% irritation and stress, 3.0% anxiety disorders.
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I'm not interested 11,10%

I tried, but | failed

14,70%

Q,
| never thought about it 30,20%

I reduced the usage time 44%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Figure 14. Have you ever tried to reduce your smartphone usage time?

This graph shows us that 44.0% of students have reduced their smartphone usage time, 30.2% have never
thought about it, 14.7% have tried, but failed, while at 11, 1% do not care.

50,00% 47,30%
45,00%
40,00%
35,00%
30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00%

33,20%

19,50%

| do not know | feel addicted I don't feel dependent

Figure 15. Self-assessment of smartphone addiction.

This graph shows us that the majority (47.3%) do not feel dependent, 33.2% feel dependent, 19.5% do not
know.

DISCUSSION

The percentage of participation between females and males is shown in Figure 2. As for the daily smartphone
usage time, a high percentage of students (36.8%) use the mobile phone for more than 5 hours, 34.7% use
it for 4/5 hours, 24.6% for 2/3 hours, while only 3.6% use it for less than two hours. (Figure 3) However, it is
women who use it for longer, than men, as we see in the graphs: 42.6% of women use the smartphone daily
for more than 5 hours against 24.0% of men (Figure 4). The main reason they use mobile phones (Figure 5)
is to send messages (64.1%). Some studies claim that text messaging involves more head flexes than surfing
the Internet or watching videos. About 72.2% check their cell phones often to check for notifications (Figure
6). The insistent need to check the mobile phone at various times of the day refers to the idea of addiction.
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Do you panic when your phone has a low battery and cannot recharge right away? To this question 63.5%
replied that they did not panic, which is a positive factor, since it means that the discharged cell phone does
not affect the psychological state of the subjects (Figure 7). To the question, "If | don't have my smartphone
with me ...?" about 45.5% said they are doing well, and they can do without it, and so far, it seems to be
positive. However, 27.8% he replied that he is anxious because he cannot communicate with family and
friends, 21% are nervous because he cannot find out if he has been searched and 5.7% feel uncomfortable
because he is not disconnected from the rest of the world and cannot control the arrival of notifications from
social media (Figure 8). These last three statements represent the symptoms of "Nomophobia"(Rodriguez-
Garcia et al., 2020), a term coined recently that designates the fear of remaining disconnected from the world.
This is due to cell phone addiction and the abuse of social networks: anxiety and stress in the absence of a
cell phone have become a real disease that affects anyone, regardless of gender or age (D’Elia et al., 2018).
The most important factor of this research is given by the position taken while using the smartphone. Almost
all of the students (90.1%) adopt an incorrect posture: they put their cell phones down and tilt their heads to
look at them, overloading the cervical vertebrae (Hansraj, 2014). Only 9.9% adopt good posture, with
shoulders and head back and raising their arms to look at the screen, maintaining a neutral spine position
(Figure 9). The prevalence of skeletal muscle disorders is higher in the neck/shoulders (56.3%), and fingers
[ wrist (27.2%), less prevalent in the back (15.9%) and legs (0.6%). Observing the relationship between the
posture adopted during the use of the smartphone and the perceived pain area, we note that the students,
who adopt a correct posture, placing the cell phone at the top, feel pain more both in the fingers/wrist and in
the neck/shoulders (Figure 10). However, those who experience finger problems use their cell phone for less
than 5 hours, while those who exceed 5 hours experience neck problems; instead, students who adopt an
incorrect posture feel pain in the neck, followed by fingers, back and legs. A very high percentage (83.8%),
when they perceive pain or discomfort, put their mobile phone aside, while 16.2% continue to use it (Figure
11). To reduce pain, the majority (70.7%) do nothing, 24.0% perform exercises, 5.1% take painkillers and
0.3% take physiotherapy sessions (Figure 12). On a psychic level, most of the samples (63.5%) exhibit the
classic symptoms of prolonged use of the smartphone, therefore feeling tired and concentration problems,
sleep disturbances, 21.9% headache and nausea, the '11, 7% irritation and stress, 3.0% anxiety disorders
(Figure 13). As many as 44.0% of students have reduced the time of use of the smartphone, this means that
they have become aware of their mistakes, 30.2% have never thought about it, 14.7% have tried, but not he
succeeded, while 11.1% did not care (Figure 14). The majority (47.3%) do not feel dependent, 33.2% feel
dependent, and 19.5% do not know (Figure 15). Interestingly, the time of use of the current smartphone, of
those who reduced it, is 71.5% of 4/5 or more than 5 hours. Despite this, 47.3% said they did not feel
dependent.

CONCLUSION

This research has established that "Text Neck" posture is associated with the occurrence of musculoskeletal
neck disorders. Incorrect posture due to incorrect use of the smartphone, flexing the head to send messages
and excessive time spent in this position, over time can lead to the presence of musculoskeletal pain in the
neck region. The key to preventing any musculoskeletal problems is movement, but the majority said they
did nothing to ease the pain. Only a very small part performs exercises. McKenzie exercises are perfect for
Text Neck syndrome, since its treatment is more oriented towards education and adequate postural training
(McKenzie & Kubey, 2014). Although it is impossible to think of living without a cell phone, we can limit the
damage caused by abuse. Some tips are correct your posture to reduce the inclination of the head and the
pressure of the vertebrae on the discs by adopting a neutral position, reduce the time spent on the
smartphone, perhaps replacing a call to the classic message, take breaks during the moments of use of the
devices, with specific exercises for joint mobility.
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