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Abstract

Introduct ion:  Smartphone use has become a common behavior that can lead 
to physical and mental strain. Body posture while using a smartphone often pro-
motes excessive neck flexion, torso and chest tilt, and unfavorable changes in 
pelvic position. The authors believe that it is necessary to present clear, practical 
guidelines for maintaining an ergonomic body posture in various positions thro-
ughout the day.

Aim:  To present optimal ways of using a smartphone with health-promoting re-
commendations that result from an analysis of body position geometry.

Mater ia l  and  methods :  A scoping review of the literature using ScienceDi-
rect, Taylor & Francis, PubMed, EBSCO, Ovid LWW, and Springer databases was 
conducted using the keywords ‘smartphone,’ ‘posture,’ ‘spine alignment,’ ‘head tilt,’ 
‘smartphone addiction scale,’ ‘spinal overload,’ ‘kyphosis,’ and ‘lordosis;’ as well as 
‘Euclidean geometry.’ Articles published after 1995 were included. The analysis was 
supplemented by the authors' over 40 years of clinical experience.

Resu l t s  and  d i scuss ion:  Body posture analysis using the principles of Euc-
lidean geometry clearly identified desired behaviors while using a smartphone. It 
was demonstrated that even small angular changes in the sternum and the sacrum 
can significantly impact the proportions of individual body segments, including 
the head, and consequently reduce musculoskeletal overloads.

Conc lus ions :  (1) The assumptions of Euclidean geometry provide a good ju-
stification for explaining health-promoting behaviors when using smartphones. 
(2) Postural education – based on understandable geometric patterns – should 
be an integral element of behavioral and preventive health care proposals for 
the smartphone-using population. (3) Individualized implementation of health-
-promoting habits is recommended, which increases the effectiveness and susta-
inability of the effects.
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1. INTRODUCTION

Contemporary scientific reports and clinical observations 
indicate that smartphone use time is steadily increasing, 
exceeding several hours per day in many populations. Al-
though available analyses vary in methodologies and cover 
different age groups, the most commonly reported values ​​
fall within the range of approximately 4 h to 6 h per day. 
According to a 2022 report by the Global System for Mobile 
Communications Association (GSMA), approximately 65% 
of the world’s population uses a smartphone, confirming the 
global nature of this phenomenon and justifying the need to 
analyze its biomechanical consequences.1

The results of a meta-analysis covering 24 countries and 
33,831 participants also showed that smartphone overuse is 
becoming increasingly common. The highest rates were re-
corded in China, Saudi Arabia, and Malaysia; while the low-
est rates were recorded in Switzerland, Germany, and France.2 
This variation may be due to both different cultural patterns 
and differences in access to technology and digital habits. 

One of the most characteristic postural features when us-
ing a smartphone is the head tilt with a simultaneous lowering 
of the sternum (Figure 1). This has significant biomechanical 
significance: with a head tilt of up to 60°, the effective load 
acting on the cervical spine increases to approximately 27 kg. 
This highlights a clinically important fact: increasing the 
neck flexion angle is associated with a significant increase in 
muscle tone and ligamentous overload, with individual ana-
tomical characteristics such as head mass, neck length, and 
muscle strength potentially further modifying this effect.3

Improper body posture associated with smartphone use 
causes a number of adverse changes in the musculoskeletal 
system, including the spine, increasing pressure in the spi-
nal canal and leading to mechanical deformation of nerve 
tissues and blood vessels.4 The literature also describes dis-
turbances in the microcirculation of nerve fibers, abnormal-
ities in axonal transport, and impaired nerve conduction re-
sulting from chronically maintaining a flexed posture.5  It is 
also important to recognize the significant changes in mus-
culoskeletal loading, particularly within the cervical spine, 
shoulder girdle, and upper limbs.6–9

However, the impact of smartphones on the human body 
goes beyond the strain on the musculoskeletal system. Epi-
demiological studies have repeatedly described a range of 
health consequences, including i.a.:
–	 impaired cognitive function and attention, especially 

during multitasking;10,11

–	 increased risk of cardiovascular disease;12

–	 increased frequency of suicidal thoughts and attempts;13,14

–	 sleep disturbances and increased depressive symptoms;15,16

–	 ophthalmological disorders, including dry eye syndrome.17

The wide range of potential health consequences associ-
ated with smartphone use underscores the need to develop 
practical recommendations to support the safe and ergo-
nomic use of these devices. This article presents a selected 
aspect of the problem, which are smartphone use principles 
that can reduce body axis overload and promote proper pos-

ture. The proposed biomechanical solutions are based on an 
analysis of Euclidean geometry and an attempt to identify 
simple, implementable ergonomic strategies.

Euclidean geometry provides a clear and simple frame-
work to quantify spatial relationships between body seg-
ments using lines and angles. In the sagittal plane, extend-
ing lines along the sternum, sacrum, and spinal curves 
allows clinicians to evaluate their mutual orientation and 
coordinated movements. By applying basic geometric prin-
ciples, such as the sum of angles in a triangle, it is possible to 
identify consistent postural patterns and a ‘common sense’ 
of their interaction. This approach offers a practical, repro-
ducible, and biomechanically justified tool for assessing 
postural changes related to prolonged smartphone use.18,19

2. AIM

The aim of the study was to present optimal ways of using a 
smartphone and to formulate health-promoting recommen-
dations resulting from the biomechanical analysis of body 
position in relation to the principles of Euclidean geometry.

3. MATERIAL AND METHODS

A comprehensive scoping review of the literature was con-
ducted using  the ScienceDirect, Taylor & Francis, PubMed, 
EBSCO, Ovid LWW, and Springer databases. The search 

Figure 1. A bowed head is a characteristic silhouette of a 
person using a smartphone.
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strategy employed the following keywords: smartphone, 
posture, spine alignment, head tilt, smartphone addiction 
scale, spinal overload, kyphosis, lordosis, and Euclidean 
geometry. Articles published after 1995 were included. The 
literature review was supplemented by the authors' over 40 
years of clinical experience in the diagnosis and treatment 
of musculoskeletal disorders.

4. RESULTS

This paper presents a proprietary concept for biomechanical 
posture analysis while using smartphones, encompassing 
the most frequently observed postural abnormalities and 
suggesting corrective positions. Simplified relationships for 
sternal alignment were developed, allowing for an objective 
description of body segments in three basic positions: sit-
ting, standing, and lying. The illustrative material consists 
of proprietary photographs with marked vectors.

The results indicate that the position of the torso, par-
ticularly the sternum and the sacrum, significantly influ-
ences the shape of the spine, which has both clinical and 
educational implications. A central element is the geometric 
model of spinal alignment in the sagittal plane, where the 
positions of the sternal body and sacrum are described us-
ing angles α, β, along with thoracic kyphosis ω₁ and lumbar 
lordosis ω₂. Lines a and b define the sagittal axis of the body, 
while angles α and β form an isosceles triangle in relation to 
the thoracic and lumbar spine. Angle γ characterizes the in-
terrelation of these parameters, referred to as the ‘common 
sense’ (Figure 2). Any movement in one segment triggers a 
coordinated response throughout the system.18,19

Mathematical analysis indicates that the correct, physi-
ological positioning of the thoracic and lumbar spine and 
the head in extension of the long axis of the spine cor-

responds to a sternum elevation angle of approximately 
65° (Figure 2).18,19 This value is the main determinant for 
practical recommendations regarding maintaining a cor-
rect posture during everyday activities, including using a 
smartphone.

The above-mentioned value of the sternum elevation an-
gle of approximately 65° is a key determinant for practical 
recommendations regarding maintaining a correct, physi-
ological posture during everyday activities, including using 
a smartphone (Figure 3).

An isosceles triangle illustrates the course of the extend-
ed lines of the sternal body and the sacrum, which, under 
conditions of proper physiological posture, remain in a bal-
anced geometric relationship. Deviations from this configu-
ration may indicate disturbances in trunk alignment and al-
terations in the tension of musculoskeletal and ligamentous 
structures (Figure 4).

Figure 2. Geometric model of the spine alignment, illu-
strating the relationship between the position of the ster-
num and the sacrum. The marked angles α and β form an 
isosceles triangle describing the proportions of the spine 
in the sagittal plane.19

Figure 4. An isosceles triangle showing the extended li-
nes of the sternum and sacrum in the correct physiologi-
cal position.

Figure 3. A practical way to determine the approximate 
value of the angle of approximately 65° by placing the 
thumb on the body of the sternum.18
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The photographs presented below depict a characteris-
tic pattern of postural misalignment, marked by a lowering 
of the sternal body and a theoretically justified reduction 
in pelvic tilt.19 This ‘head-toward-smartphone’ configura-
tion leads to disruptions in the physiological spinal cur-
vatures and alters the distribution of loads transmitted 
through the musculoskeletal structures. In sitting, stand-
ing, and lying positions – both supine and side-lying – a 
repetitive compensation pattern can be observed, which 
may contribute to overload, reduced trunk stabilization 
capacity, and pain-related discomfort (Figures 5–7).

The photographs presented below illustrate a proper pat-
tern of trunk alignment, in which the elevation of the sternal 
body and an increased anterior pelvic tilt allow for an optimal 
sagittal-plane orientation of the spine. Stabilizing the pelvis 
in a slight anterior tilt supports lumbar control and promotes 
balanced activation of the deep musculature, including the 
diaphragm, the transversus abdominis, and the pelvic floor 
muscles. Elevating the sternum, in turn, facilitates the main-

Figure 5. Typical incorrect posture in a sitting position: 
lowered sternum and reduced pelvic tilt.

Figure 7. Typical incorrect posture in the supine position: (a) on the back, (b) on the side; lowered sternum and redu-
ced pelvic tilt.

Figure 6. Typical incorrect posture in the standing posi-
tion: lowered sternum and reduced pelvic tilt.

Figure 8. Correct posture in a sitting position: raised ster-
num and increased pelvic tilt (a) at a table with elbow re-
sts, (b) in a position with back support.
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tenance of thoracic and cervical extension, thereby reducing 
excessive loading of the shoulder girdle. In sitting, standing, 
supine, and side-lying positions, this anatomical configura-
tion promotes appropriate force distribution, efficient breath-
ing, and reduces postural compensations.18 The key principle 
is to ergonomically raise the smartphone to eye level – ‘smart-
phone to the head’ (Figures 8–10).

5. DISCUSION

Modern medicine encompasses not only diagnosis and 
treatment, but also the analysis of everyday behaviors that 
influence the functioning of the musculoskeletal system at 
various stages of life.20,21

One such behavior, particularly important in the 21st 
century, is smartphone use. Available literature describes 
selected postural characteristics when using mobile devices; 
these publications refer to individual body positions and are 
generally suggestive.23–25 ​​In this paper, the authors propose 
the use of Euclidean geometry19 as a tool enabling a clear, 
measurable, and objective presentation of postural patterns 
conducive to ergonomic smartphone use.

From a clinical perspective, even small movements of the 
sternum and secondary changes in pelvic position at the sa-
cral level can trigger significant angular reactions affecting 
whole-body proportions. These reactions modify, among 
other things, the type and distribution of muscle tone, as 
confirmed by electromyographic studies of trapezius mus-
cle activity during smartphone use.26 These disturbances 
can also affect the human body in ways that go far beyond 
the strain on the musculoskeletal system.6–17 In this paper, 
the original photographs and geometric diagrams provide 
a clear educational tool that facilitates the identification of 
health-promoting behaviors.

The obtained results and long-term clinical observa-
tions confirm the validity of early postural prevention. It has 
been shown that a small, easily induced postural correction 
through gentle sternum elevation can significantly reduce 

the risk of the previously described health consequences in 
people of all ages who use smartphones. A key element of 
these interventions is the gentle, conscious modification of 
unhealthy behaviors into health-promoting ones, without 
excessive, forced ‘straightening’ of the body. Our own clini-
cal observations indicate that maintaining a sternum angle 
of approximately 65° relative to the body's sagittal axis is a 
parameter supporting proper trunk alignment. The valid-
ity of this approach is supported by previous studies on the 
relationship between the sternum and sacrum, the influ-
ence of sternum position on the shape of the spine, and the 
importance of motor control in various clinical groups.27–30

The authors' key message is the need to adapt the pace 
of implementing health-promoting behaviors to the indi-
vidual's capabilities. Even short-term, but regularly repeat-
ed, adjustments to body posture can be an effective start to 
shaping stable, health-promoting postural habits. Rational 
smartphone use is particularly important given reports 
indicating that excessive or compulsive use of mobile de-
vices negatively impacts the learning process and academic 
achievements of students.31,32 At the same time, it should be 
emphasized that introducing posture correction into daily 
activities can foster positive thoughts and improve the qual-
ity of life, as confirmed by research on the impact of posture 
on cognitive and emotional processes.33

The authors of this study emphasize the necessity of rec-
ognizing the issue presented and highlight that even brief 
adjustments to trunk alignment may generate meaningful 
biomechanical and functional benefits. The effectiveness of 
such corrective actions is likely to be most evident when ap-
plied within appropriately selected time intervals and with 
consideration of age-specific characteristics, including dif-
ferences in load tolerance and the rate at which compensato-

Figure 9. Correct posture in a standing position: raised 
sternum and increased pelvic tilt.

Figure 10. Correct body positioning in the lying position: 
(a) on the back, (b) on the side; raised sternum and incre-
ased pelvic tilt.
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ry patterns develop. Future research should aim to establish 
precise, age-differentiated recommendations for safe expo-
sure times to mobile devices, incorporating the principles 
of controlled postural self-correction and ergonomic smart-
phone use outlined in this manuscript. In this context, the 
overarching principle can be summarized succinctly: ‘using 
your smartphone smartly.’

6. CONCLUSIONS

(1)	The assumptions of Euclidean geometry provide a good 
justification for explaining health-promoting behaviors 
when using smartphones.

(2)	Postural education, based on understandable geometric 
patterns, should be an integral element of behavioral and 
preventive health care proposals for the smartphone-us-
ing population.

(3)	An individual pace of implementing health-promoting 
habits is recommended, which increases the effective-
ness and sustainability of the effects.
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