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Abstract

Introduction: The increasing use of smartphones has 

raised concerns among health professionals, particularly 

regarding its effects on mental health and sedentary 

behavior. Objective: To investigate the association be-

tween cervical posture, average daily smartphone use, 

and weekly physical activity in young adults. Methods: 

This cross-sectional study included 13 participants (five 

men and eight women) with a mean age of 33.9 ± 2.6 

years. Cervical posture was assessed by photogramme-

try using the Brazilian-developed Postural Assessment 

Software to analyze horizontal (HHA) and vertical head 

alignment (VHA). Daily smartphone use time was ob-

tained from device-generated reports, and weekly physi-

cal activity was self-reported. Associations between varia-

bles were examined using Spearman’s correlation coef-

ficient (rs), with statistical significance set at p < 0.05. 

Results: No statistically significant associations were 

found between smart-phone use and HHA (rs = -0.058; 

p = 0.851) or VHA (rs = -0.215; p = 0.480). Weekly physi-

cal activity showed a moderate positive correlation with 

HHA (rs = 0.452; p = 0.121) and a negative correlation 

with VHA  (rs = -0.338; p = 0.258), neither reaching statis-

tical significance. Conclusion: Smartphone use and physi-

cal activity were not significantly associated with cervical 

posture alignment in this sample.
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Introduction

The growing use of smartphones has raised concerns 

among health professionals, particularly regarding its 

potential effects on physical and mental health. In Brazil, 

data from the National Continuous Household Sample 

Survey indicate that, in 2022, approximately 160.4 million 

individuals aged over 10 years owned a mobile phone, 

corresponding to 86.5% of this population.1 Moreover, 

average daily internet use via smartphones exceeds five 

hours, highlighting the high level of exposure to these 

devices.2

Potential mental health impacts include sleep distur-

bances, technological dependence, anxiety, and depres-

sion. Prolonged smartphone use has also been associated 

with eye strain, hypertension, changes in high-density 

lipoprotein, and altered morning cortisol levels.3 

Changes in posture and musculoskeletal function, 

particularly in the cervical region, have also been re-

ported. Excessive neck flexion during smartphone use 

may contribute to “text neck syndrome”,4 although its di-

rect relationship with neck pain remains controversial.5-7

Increased screen time may also reduce physical ac-

tivity, contributing to sedentary behavior, a well-estab-

lished risk factor for several chronic conditions.8-10 Con-

versely, regular physical activity is associated with bene-

fits for overall and musculoskeletal health, including po-

tential effects on neck pain.11,12

Accurate assessment of postural changes is essen-

tial for clinical decision-making and monitoring.13 Al-

though widely used, visual assessment is subjective, has

limited inter-rater reliability, and may fail to detect sub-

tle alterations, supporting the use of complementary me-

thods.13,14

Photogrammetry is a quantitative method that en-

ables reliable analysis of postural alignment.15,16 Among 

available tools, Orthostatic Postural Assessment Soft-

ware (SAPO) is widely used due to its clear anatomical 

landmarking guidelines, good intra- and inter-rater relia-

bility, user-friendly interface, and free access, making it 

suitable for low-resource settings.16

However, observational studies simultaneously exam-

ining smartphone use, physical activity, and objective 

measures of cervical alignment in young adults remain 

limited. Therefore, this study aimed to investigate the 

association between cervical posture, daily smartphone 

use, and weekly physical activity in young adults.

  

Methods

This exploratory pilot study employed a cross-sec-

tional design to investigate preliminary associations be-

tween cervical posture, smartphone use, and physical 

activity. The study was approved by the Research Ethics 

Committee of Universidade Paulista (CAAE: 74541123.

2.0000.5512), and all participants provided written in-

formed consent.

A convenience sample of 13 individuals aged 30-

39 years who were smartphone users was included. 

Individuals with a prior diagnosis of structural spinal de-

formities and pregnant women were excluded. The va-

riables analyzed included personal characteristics, mean
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daily smartphone use, and weekly physical activity. Smart- 

phone use time was obtained from device-generated re-

ports, based on the average of the previous three weeks, 

while physical activity was self-reported. The Interna-

tional Physical Activity Questionnaire17 was not used be-

cause this was a pilot study and data collection proce-

dures were simplified to ensure feasibility. 

Posture was assessed using photogrammetry with 

software SAPO.16,18,19 Cervical posture was evaluated 

using two measures: horizontal head alignment (HHA), 

defined as the angle between a horizontal reference line

and the line connecting the tragus to the spinous pro-

cess of C7; and vertical head alignment (VHA), defined 

as the angle between a vertical reference line and the

line connecting the tragus to the acromion (Figure 1).18,20 

A decrease in HHA and increase in VHA indicate greater 

forward head posture.

A                                                       B

Figure 1 - (A) Horizontal head alignment, defined as the 

angle with its vertex at the spinous process of C7, formed 

by the intersection between a horizontal reference line 

and the line passing through the tragus; (B) Vertical head 

alignment, defined as the angle with its vertex at the 

acromion, formed by the intersection between a vertical 

reference line and the line passing through the tragus. 

Table 1 - Participant characteristics and study variables 

(n = 13)

PT Age Sex W H SU PA HHA VHA

1 33 F 65 1.69 330 4 43.60 11.20

2 33 F 51 1.60 300 0 41.40 27.55

3 35 F 75 1.63 360 2 43.15 12.85

4 34 F 68 1.63 285 3 48.75 25.50

5 33 F 58 1.64 270 8 52.50 18.25

6 30 F 55 1.63 460 10 53.00 14.75

7 37 M 87 1.77 180 5 49.30 8.90

8 37 M 77 1.80 276 3 46.10 15.65

9 31 M 65 1.73 300 4 54.65 13.85

10 34 F 54 1.54 320 7 47.95 9.60

11 34 F 60 1.67 180 2 53.20 15.35

12 39 M 91 1.75 360 5 53.90 10.95

13 31 M 72 1.73 330 5 51.00 16.50

Note: PT = participants, who were identified by numbers; W = weight 

(kg); H = height (m); SU = smartphone use (minutes/day); PA = physical 

activity (hours/week); HHA = horizontal head alignment; VHA = vertical 

head alignment. 

Images were obtained in right and left lateral views 

with participants in a standing position, and anatomical 

landmarks were marked using 2-cm polystyrene sphe-

res. Following the established protocol,18 the camera 

was mounted on a tripod three meters from the partici-

pant and set at half of the participant’s height. A black 

background was used to enhance marker visibility, and

a plumb line served as a vertical reference. 

The line included two markers placed one meter apart 

for image calibration in the software. Images were cap-

tured using a smartphone compatible with the SAPO 

software. Anatomical  landmarks were identified in both 

views to calculate HHA and VHA.  The mean value from 

both views was used for each alignment measure.

Data were analyzed using descriptive statistics (mean 

standard ± deviation). Associations between variables 

were examined using Spearman’s correlation coefficient 

(rs), with a significance level set at p < 0.05. All analyses 

were performed using IBM SPSS Statistics 25 (IBM Corp., 

Armonk, NY, USA). 

Results

The sample comprised 13 young adults (5 men and 

8 women), with a mean age of 33.9 ± 2.6 years, mean 

body weight of 67.5 ± 12.5 kg, and mean height of 1.68 

± 0.08 m. Mean daily smartphone use was 303.9 ± 73.7 

minutes, and mean weekly physical activity was 4.5 ± 2.7 

hours. Mean HHA and VHA were 49.1 ± 4.4° and 15.4 ± 

5.6°, respectively (Table 1).
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Table 2 - Spearman correlations between smartphone 

use, physical activity, and head alignment (n = 13)

Note: SU = smartphone use (minutes/day); PA = physical activity (hours/

week); HHA = horizontal head alignment; VHA = vertical head alignment; 

rs = Spearman’s correlation coefficient.

Variable HHA (rs) p-value VHA (rs) p-value

SU −0.058 0.851 −0.215 0.480

PA 0.452 0.121 −0.338 0.258

Palmlöf et al.12 found that leisure-time physical activity 

is associated with a lower incidence of prolonged neck 

pain. These findings suggest that physically active indi-

viduals may exhibit better postural control and reduced 

mechanical load in the cervical region; however, this was 

not observed in the present pilot study.

This study has several important limitations. The small 

sample size and the use of self-reported physical activity 

may have introduced recall bias or overestimation of ac-

tivity levels. In addition, the cross-sectional design pre-

cludes causal inference. These factors should be con-

sidered when interpreting these findings.

Despite these limitations, this pilot study contributes 

to the ongoing discussion regarding the relationship 

between smartphone use, physical activity, and cervi-

cal posture. These results suggest that smartphone use 

alone may not be associated with measurable changes 

in cervical alignment. Similarly, although physical activity 

is widely recognized for its benefits to musculoskeletal 

health, no significant associations were observed with 

the postural parameters analyzed. These results highlight 

the need for caution when interpreting relationships be-

tween sedentary behavior, physical activity, and cervical 

posture, and underscore the importance of future studies 

with larger samples and more robust designs to inform 

clinical recommendations.

  

 

 Conclusion

Daily smartphone use was not significantly associ-

ated with cervical posture alignment in young adults. 

Similarly, no statistically significant associations were ob-

served between physical activity and the cervical align-

ment parameters evaluated in this pilot study. Further 

studies with larger samples and longitudinal designs are 

needed to better understand these relationships.
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As shown in Table 2, no statistically significant asso-

ciations were found between daily smartphone use and

HHA (rs = -0.058; p = 0.851) or VHA (rs = -0.215; p = 

0.480). Weekly physical activity showed a moderate po-

sitive correlation with HHA (rs = 0.452), albeit not sta-

tistically significant (p = 0.121). Likewise, no significant 

association was observed between physical activity and 

VHA (rs = -0.338; p = 0.258). 

Discussion

This study examined the association between cervical 

posture, smartphone use, and physical activity in young 

adults. No statistically significant associations were ob-

served between smartphone use, physical activity, and 

the cervical alignment parameters evaluated in this pilot 

sample.

The absence of an association between smartphone 

use and cervical posture is consistent with recent evi-

dence. In a scoping review, Grasser et al.5 reported in-

sufficient evidence to support a direct relationship be-

tween neck flexion during smartphone use and neck 

pain, despite the widespread discussion of “text neck.” 

Similarly, Damasceno et al.6 and Correia et al.7 found 

no consistent association between smartphone use and 

neck pain in adult and young populations. Together, 

these findings suggest that smartphone-related pos-

tures may be transient and vary throughout the day as 

individuals continuously adjust their posture.

Although no significant association was observed 

between physical activity and cervical alignment in this

study, existing evidence supports its role in musculo-

skeletal health. Rani et al.14 reported that smaller cran-

iovertebral angles are associated with neck pain, while 
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