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Abstract—Now-a-days, it is no surprise that mobile devices 

have become a very useful tool in the daily tasks of many people 

worldwide. This is thanks to their various features such as 

portability, connectivity, entertainment, work tool, etc. However, 

due to the bad posture that users have when using them, a 

syndrome called "Text Neck" is produced. This is caused by 

prolonged use of the devices looking down and tilting the head at 

different angles. The degree of inclination of the head causes a 

detrimental effect on the neck joints, so that the greater the 

degree of inclination the effect of the weight of the head on the 

neck increases detrimentally.  However, currently mobile devices 

have sensors that help in monitoring the activities of users, in this 

sense, there is the gyroscope that allows the completion of the 

position and the accelerometer that tells us the amount of 

movement of the device. In this sense, a mobile application has 

been developed that by monitoring the information of the angle 

of inclination of the device and the time it remains in the same, 

allows notifying users to adopt a proper position. The aim is to 

reduce the number of people affected by text neck syndrome. 
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I. INTRODUCTION 

Today, we find that mobile devices such as cell phones, 
tablets or e-books have become essential attachments in the 
daily lives of millions of people worldwide [1]–[6]. According 
to statistical data collected in 2021, the number of mobile 
device users will exceed 3.8 million, representing 48.53% of 
the world's population [1]. This popularity in the massive use 
of mobile devices is due to the various activities that can be 
performed with them, in this sense, users can exchange 
information, access the Internet, play in mobile applications, 
and other types of activities [5], [7], [8] They also allow for 
fluid communication between users through the use of text 
messages and social networks [1]–[3], [8] 

However, beyond the popularity that mobile devices have 
achieved, due to prolonged use and poor posture of users, 
health-related problems have been identified [1]–[10]. The 
problem is now known as "Text Neck" syndrome, a term 
coined by American chiropractor Dr. Dean L. Fishman [1], [3], 
[6]–[8]. However, this syndrome is produced due to the 
downward inclination of the users' neck and the excessive 
forward bending when using mobile devices [1], [3]–[7], [10]. 
In this sense, the greater the angle of inclination, the greater the 

weight that falls on the neck joints, being 12 kg at an angle of 
15 degrees, 18 kg at an angle of 30 degrees, 22 kg at an angle 
of 45 degrees, and 27 kg at an angle of 60 degrees [1], [2], [5], 
[6], [9], [10].  As a result, the user may experience many 
ailments ranging from neck pain, neck stiffness, reduced 
mobility, headaches, postural disturbances, rounded shoulders 
[1], [6], [7], [10]. 

On the other hand, nowadays cellular devices have a wide 
range of sensors that allow the detection and monitoring of 
many activities [11]–[13]. In this sense, the accelerometer and 
the gyroscope can be found as complementary sensors in the 
measurement of certain activities [11], [14]–[17]. Therefore, 
due to the precision that cell phones possess [13], [18], 
activities such as swaying in the elderly can be monitored [19], 
establish the frequency of the footprint [14], detection of 
abnormal behaviors [11], determine the degree of sedentary 
lifestyle of the users [17] and video stabilization through the 
use of the gyroscope [20]. Now, these sensors can be used to 
detect the time that a person has been using the cell phone and 
the position in which it is used. This information can be 
provided by the accelerometer and gyroscope, then through an 
application developed in Android can be analyzed for the 
purposes of the case [11], [12], [14], [15], [19], [20]. 

Therefore, taking into account the information that can be 
obtained through the sensors of mobile devices, we developed 
a mobile application that allows the monitoring of the position 
in which it is used by users through the gyroscope; the time the 
user uses the device in a specific position taking into account 
the viewing angles. The purpose of our research is the 
development of a mobile application to notify users of the 
excessive use of mobile devices and the position in which it is 
used, with the aim of reducing the rate of people suffering from 
text neck syndrome. 

Next, the activities carried out within the present research 
project are detailed, in this sense, in Section II we specify the 
methodology that has been used to obtain the main objective of 
our project, in Section III we show the results obtained after 
implementing our application, in Section IV we made a 
comparison of the contributions obtained with those of other 
authors, and finally in Section V we show the conclusions that 
we have reached after having carried out the present research 
project. 
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II. METHODOLOGY 

A. Determination of Angle of Inclination 

Text neck syndrome is characterized by the angle of 
inclination generated in the user's neck when tilting the head 
forward to view mobile devices [1], [5], [7], [9], [10], [21] 
Thus, as shown in Table I, as the degree of inclination of the 
user's neck increases, there is a direct effect on the weight 
exerted on the spine [1]. 

TABLE I.  HEAD WEIGHT ACCORDING TO THE ANGLE OF INCLINATION 

Likewise, Fig. 1 shows graphically the angle of inclination 
of the neck forward and the weight effect equivalent to each 
one for the reader's better understanding. 

Taking into account that the sensors are located inside the 
mobile devices, the detection of the information of the users' 
neck inclination angles must be related to the inclination angles 
of the devices where our device is running. Consequently, the 
calculation of the tilt angles taken by the mobile devices in 
relation to the users' neck tilt angles was performed. 

In that sense, the users' neck inclination angles vary in an 
incremental range of 15°. Likewise, the initial angle is 0° and 
the maximum angle of inclination is 60°, where it is possible to 
identify the inclusion of four increments to get from the 
minimum to the maximum angle of inclination. 

Tilt interval range = 15° 

Now, before continuing with the calculations, it was taken 
into account that users seek the best position of the mobile 
device for viewing the various desired contents. Therefore, 
after performing an analysis of the way in which mobile 
devices are held by users, a correlation was found between the 
angle of inclination and the angle at which the mobile device is 
held. 

In effect, the mobile devices when held cover different 
angles of a quadrant. Taking into account the aforementioned, 
the calculation of the range of degree intervals that the devices 
have in the different positions was carried out, resulting in 
22.5°. 

Cell interval range = 22.5 

The angles of inclination that the mobile device can take 
can be seen more clearly in Fig. 2, taking 90° as the starting 
point, which are traveled in intervals of 22.5° until reaching 
180°. On the other hand, Table II shows the equivalence of 
each of the degree intervals in both the inclination of the user's 
neck and the angle at which the mobile device is held. 

 

Fig. 1. Tilt angles of the mobile devices 

 

Fig. 2. Angle of inclination of the neck and the equivalent weight effect on the spine

Angle of inclination of the neck Force exerted on the neck 

0° 4,54 – 5,44 kg 

15° 12,25 kg 

30° 18,14 kg 

45° 22,23 kg 

60° 27,22 kg 
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TABLE II.  EQUIVALENCE OF USER ANGLES AND MOBILE DEVICES 

Angle of inclination of the neck Tilt angle of the mobile device 

 0°  < 15° 4,54 – 5,44 kg 

15° < 30° 12,25 kg 

30° < 45° 18,14 kg 

45° < 60° 22,23 kg 

60° 27,22 kg 

B. Flowchart 

In this section, as can be seen in Fig. 3, the actions that are 
evaluated within the application are detailed, as well as the 
path that must be followed for the evaluated actions. This 
diagram gives a clearer idea of the actions that must be 
programmed within our application, as well as determining the 
evaluation criteria at the time of the application's decision-
making process. In this sense, the application is started when 
the cell phone is unlocked by the user; then the angle of 
inclination of the mobile device is determined by analyzing the 
gyroscope information; then the amount of inertia that the 
device carries in the position carried by the user is determined; 
then the application proceeds to keep track of the time in which 
the device is used in an inappropriate position; and finally the 
device makes a notification for the user to take the necessary 
measures to avoid the use of the device in that position. 

 
Fig. 3. System flow diagram 

C. Prototyping of the Application 

In this section, the respective prototyping of the different 
phases that are part of this application was carried out. In this 
sense, a detailed analysis of the actions that are framed in its 
workflow was carried out, resulting in the necessary modules 

for the correct fulfillment of the objectives of this research 
project. 

Now, our project was developed keeping a user-friendly 
design through the use of colors that allow the understanding 
of the messages. In this sense, the modules were developed: 

1) Welcome and login: As part of the development of this 

module, we took into account the need to keep track of those 

users who make use of our application. Therefore, as can be 

seen in Fig. 4(A) where the Welcome module is shown, the 

application icon has been placed at the beginning; then a 

phrase that allows users to identify the purpose of the 

application; the login button that allows access to the login 

form; and finally a couple of options that ask the user about 

the possession of an account. Also, in Fig. 4(B) login module 

we include as title the name of the application; as in the 

previous model, the icon of the application is shown; then the 

data required to complete this form are shown, which are the 

username and password; likewise, the options to remind the 

user and the login button are shown; finally, the user is given 

the possibility to access our application through the use of 

their social networks such as Facebook, Google, Twitter, and 

Linkedin, since they are the most used social networks today 

[22]. 

 
Fig. 4. A) Welcome module. B) System login module 

2) Main menu: For the development of this module we 

took into account the functions to which the user requires 

access within our application. In this sense, as can be seen in 

Fig. 5 of the main menu, a couple of buttons have been 

implemented, the first one gives the user the possibility to 

access the current tilt status, and the second button allows the 

user to access the statistics of the use of the cell phone. 
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Fig. 5. Módulo de menú principal 

D. Hardware 

As part of the development of our research project, the 
hardware technologies necessary for the project to meet the 
previously stated objective were determined. 

1) Accelerometer: This sensor allows us to obtain 

information on the acceleration of the device during the time it 

is used by the user, which makes it possible to determine the 

amount of inertia and other daily activities[11], [15]–[17] . 

2) Gyroscope: This sensor has the ability to detect the tilt 

angles in which the devices that have it implemented [15], 

[18], [20], this is of utmost importance since it is very much in 

line with the main objective of our research project. 

3) Smartphone: Mobile devices that have a great 

acceptance by the general public, surpassing 80% of North 

American users [13]. Thus, these mobile devices have several 

sensors, among which are included the accelerometer and the 

gyroscope, both being complementary in the detection of 

movement and determination of activities by the users of these 

mobile devices [11], [12], [15], [23], [24]. Taking into account 

the characteristics and the utilization rate of these devices, it 

has been determined as the ideal device for the 

implementation of our research project. 

E. Software 

Within the development of this project, the following 
software technologies were selected due to their characteristics 
and features. 

1) Android: It is an operating system that is used in a large 

number of mobile devices which allows you to run a large 

number of applications according to the needs of users [25]. It 

also allows the implementation of many functions for the 

management of user data [26]. Taking into account these 

characteristics, this operating system was used for the 

deployment of our mobile application. 

2) Android studio: This IDE has a large number of 

features that allow the correct development of mobile 

applications for the solution of the diverse needs that users 

have [25]. In this sense, this IDE allowed us to carry out the 

correct development of the software infrastructure necessary 

to achieve the objective of our research project. 

3) Firebase: This allows us to handle a large amount of 

unstructured data or commonly known by the name of NO-

SQL [26]. This technology allows us to handle a large amount 

of data in real time and other features that are easy to 

implement in Android applications [27]–[29]. Therefore, this 

technology was used for the storage of user account data and 

usage data of their mobile devices. 

III. RESULTS 

Once the development of our mobile application has been 
completed, we will analyze the results obtained after its 
implementation. 

A. Implementation of the Application 

Initially, the application was installed on a mobile device 
with the Android operating system. Fig. 6 shows how the 
application has been deployed by means of an icon that has 
been added to the main screen, through the use of this icon the 
user can access the application system. 

B. Current status of the Device 

After the user has successfully authenticated, the system 
will allow the user to enter the main menu of the system. At 
this point, the application, when used for the first time, will 
require the user's authorization to access certain features and 
data of his mobile device. Then, the user will be able to access 
the main menu of our application where you can see the 
options to which the user has access. 

Now, among the options shown in the main menu is the 
Actual State option. This option collects the gyroscope 
information that is integrated inside the mobile device. Fig. 7 
shows the result of the information obtained from the 
gyroscope sensor by means of which the angle of inclination 
that the device has at that moment and its equivalent angle of 
inclination in the user's neck can be given as a result. 
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Fig. 6. The application shows the angle of inclination and the equivalent 

weight 

 
Fig. 7. Application deployment on a mobile device 

This module allows the user to have immediate access to 
information on the tilt angles of both their device and the 
equivalent angle their neck is taking in relation to the tilt of the 
mobile device. This allows users to correct their neck position 
and change the way they are using their mobile devices by 
adapting better positions that safeguard their health. 

C. Device Usage Statistics 

As part of the options implemented within the application, 
we find the statistics option. As shown in Fig. 8, this module 
presents the statistics options according to the day, week, 
month and year; in each of the above-mentioned cases a 
statistical table is presented where the frequency of incidence 
in the angles of inclination can be appreciated; likewise, in the 
lower part of the module the application shows which is the 
largest angle registered according to the statistical option that 
has been selected by the user. 

This module allows users to keep track of the angles at 
which the mobile device is used, in this sense, in view of the 
data shown by the application, the user has the possibility to 
keep track of the change in their habits in the use of mobile 
devices. Therefore, the application is an extremely important 
tool to keep track of the angles of inclination that users have 
with respect to the use of mobile devices. 

 

Fig. 8. Module for statistics of the device's tilt angles 
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Fig. 9. Notification to the user about excessive use of the cell phone at an 

improper tilt angle 

D. Notification of Tilt Angle 

In this module, after the system detects an inadequate angle 
of inclination of the device and an excessive use of time, a 
notification is made. In Fig. 9 it can be seen that the application 
notifies the user of the excessive use of the device by means of 
a message: "Excessive use of the device with an incorrect angle 
of inclination", by means of this notification the user can 
become aware that he is taking a bad position of the mobile 
device allowing him to change it to safeguard his health. 

IV. DISCUSSIONS 

In this section, we show the differences of our research 
work in the various topics that coincide in those works that 
have been used as a basis for the development of the same. 

In this section, we show the differences of our research 
work in the various topics that coincide in those works that 
have been used as a basis for the development of the same [1], 
[2], [4]–[8].  Indeed, several research studies have collected 
data on the use of various methodologies and recommendations 
to counteract the effects caused by this syndrome on users [1], 
[3], [9], [10]. However, the development of a system that 
allows the user to become aware of the moment in which the 
position adopted when using a mobile device is detrimental to 
their health is not performed. Therefore, this research project 
implements a system that allows the user to become aware of 
these bad postures when using mobile devices. 

At present, mobile devices such as cell phones have 
become very popular, reaching 81% of acceptance by 
Americans [13]. They are also used to monitor the physical 
activities of their users through the use of various sensors [11], 
[12], [14], [19]. Among the sensors most commonly used in 
activity monitoring are the gyroscope and the accelerometer 

because they provide accurate information [11], [14]–[16], 
[18], [20]. In this sense, the information provided by these 
sensors can be used to determine where the device is being 
used, in addition to knowing precisely how long the user is in 
that position. 

V. CONCLUSIONS 

In conclusion, it is possible to use the information of the tilt 
angle of the mobile devices through the use of the gyroscope 
and accelerometer sensors of the mobile devices. This 
information allowed the system to show the user the current tilt 
angle of the device. It is of utmost importance that the user is 
aware of the misuse of the device, since this allows the user to 
change position quickly in order to avoid falling into the text 
neck syndrome. Also, having a record of the activity that has 
taken place over time, greatly helps the user to keep track of 
their progress. Finally, the notifications provided by the system 
allow the user to have a timelier knowledge of their incorrect 
position during the use of the device, allowing it to make an 
immediate change in its position. 
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