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 Abstract 

Background: Neck pain and forward head posture related symptoms due to 
smart phone and other such devices usage are increasingly observed and reported 
in university students, but there is a lack of definitive evidence regarding 
therapeutic value of simple self administered exercise strategies. 
Objective: To compare effectiveness of self stretching versus self strengthening 
exercises on neck pain and disability in undergraduate students with text neck 
syndrome. 
Methods: This experimental study was a three arm controlled trial conducted at 
Khawaja Fareed Campus of The Islamia University of Bahawalpur, Pakistan. 
90 undergraduate students from different departments of Allied Health Sciences 
aged 18-25 years with daily screen time greater than 3 hours were assigned, in 
equal numbers, to self-strengthening (n = 30), self-stretching (n = 30) or control (n 
= 30) groups. The interventions were taught and trained to students who 
performed these exercises for 6 weeks as home based, self administered programs. 
Outcomes were collected before and after intervention i.e at the end of 6th week 
using a numerical pain rating scale (NPRS) and the Neck Disability Index (NDI). 
Results: Both active interventions; self stretching and self strengthening 
significantly improved both outcomes. In the self strengthening group, mean daily 
neck pain decreased from 6.13 +/- 1.66 to 3.20 +/- 2.14 (p = 0.002) measured 
with NPRS and total NDI score improved from 17.17 +/- 8.40 to 8.27 +/- 7.09 
(p = 0.001). In the self-stretching group, average daily neck pain decreased from 
5.97 +/- 1.70 to 3.03 +/- 2.13 (p = 0.010) and total NDI score decreased from 
16.77 +/- 7.52 to 9.57 +/- 6.48 showing a significant improvement (p=0.003). 
The control group results showed limited variation and its reduction in NDI was 
not statistically significant (p = 0.086). No significant between group difference 
was seen in post intervention total NDI score (p = 0.696), although stretching 
performed better on its work related item (p = 0.027). 
Conclusion:  Self stretching and self strengthening exercises both are feasible, low 
cost and clinically useful physiotherapy interventions for pain improvements 
among university students with text neck syndrome. None of the interventions 
demonstrated clear overall superiority across main outcomes, although both 
interventions gained significant superiority when compared with control group. So, 
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either exercise program can be selected pragmatically according to preference, 
compliance and individual needs.  

 
INTRODUCTION
Neck pain is nowadays among most common 
musculoskeletal symptoms in young adults spending 
longer periods using smartphones, tablets and other 
handheld devices. Neck pain remains a major global 
source of disability and recent epidemiological 
studies state that its burden is continually increasing 
worldwide.[16,17] Within student and office 
populations, prolonged mobile/tablet usage, 
sustained cervical flexion postures and reduced 
physical activity levels have been identified as 
correlates of recurring somatic, psychological and 
behavioral symptoms.[4-7,18-21] 
The term “Text Neck Syndrome” is now widely used 
to describe a group of symptoms related to sustained 
cervical flexion, forward head posture, upper body 
muscular overload and functional difficulty during 
or after smart phone/similar device usage. However, 
review of recent literature syntheses also note that 
the concept is not yet perfectly standardized and that 
“text neck” should be taken as a clinically useful term 
but still evolving label rather than a universally 
accepted and clearly defined diagnosis.[2,7,18] This 
strengthens the value of well structured 
physiotherapy intervention studies, as clinicians still 
need some easily workable, safe, evidence based and 
scalable approaches for this specific problem of a 
huge population.  
Several mechanisms explain why and how 
smartphone overusage may provoke or perpetuate 
cervical symptoms. Prolonged neck flexion impacts 
load distribution negatively across the cervical spine, 
contributes to muscular fatigue and can increase 
strain on passive tissues with time.[19,20,24,25] 
Naturalistic posture monitoring studies have found 
that substantial head flexion (down tilt) is common 
during routine smartphone usage, reinforcing the 
biomechanical plausibility of exercise based 
treatment strategies.[24] 
Exercise is a rational first line pathway in this regard 
because the common impairments associated with 
smartphone related neck pain are potentially 
modifiable. Stretching may address adaptive 
shortening and increased tone in muscles which are 
frequently subjected to overload in such postures, 

including upper trapezius, levator scapulae and 
sternocleidomastoid.[2,3,7] Strengthening, 
particularly in the form of cervical isometrics or 
stabilization exercises, may improve muscle 
activation, tolerance to sustained posture, develop 
muscle power generation ability and mechanical 
control of head and neck region.[2,3,8-10] Systematic 
reviews of therapeutic exercises for forward head 
posture and related upper body dysfunction generally 
support exercise as an effective option. However, 
they also show substantial heterogeneity in 
intervention design, duration, dosage and measured 
outcomes. [2,3] Most available evidence syntheses are 
multi-component and include posture education, 
scapular work, manual therapy interventions, 
neuromuscular facilitation techniques, supervised 
corrective exercise and so on. This makes it difficult 
to isolate the value of simple self-managed stretching 
or strengthening alone. [2,3,8-10] 
That knowledge gap is especially relevant in poor 
resource settings. Self-administered exercises may be 
particularly of value in physiotherapy led campus 
health initiatives because they require little 
equipment, can be delivered to large student groups 
and are adaptable to home or hostel living. 
Comparative evidence base remains limited in this 
specific construct for this population. Some studies 
rhetorate superior effects of comprehensive 
corrective exercise programs over education or 
minimal care[8] whereas others report that different 
specific and limited exercise paradigms yield similar 
improvements in pain and disability.[2,3,9,10] The 
question of whether stretching or strengthening is 
more useful self management strategy for 
smartphone user students remains insufficiently 
studied and reported. 
The primary aim of this study was to compare short 
term effects of home based self stretching and self 
strengthening exercises programs on neck pain and 
disability in university students with text neck 
syndrome. A secondary aim was to examine whether 
either intervention appeared preferable in selected 
symptom domains. We hypothesized that both self-
administered exercise strategies would be associated 
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with significant within group improvement, whereas 
overall superiority of one intervention over the other 
would be limited. By focusing on feasible self-care 
interventions, the study was designed to generate 
clinically useful information for physiotherapists, 
university health programs and future trials in 
digitally active young adult populations. 
 
Methods 
Study design and setting 
This study reports a single-center, three-arm, parallel-
group controlled trial conducted at Khawaja Fareed 
Campus, The Islamia University of Bahawalpur, 
Pakistan, between January 1 and May 31, 2025. 90 
undergraduate students from different departments 
of Allied Health Sciences were included in the study 
having age 18-25 years, daily screen exposure greater 
than 3 hours, willingness to participate and 
symptoms of text neck syndrome. Exclusion criteria 
were previous trauma or surgery in neck region, any 
congenital deformity or systemic disease affecting the 
neck, neurological symptoms, hypermobility or 
hypomobility syndromes and current use of analgesic 
medication for neck pain. All participants provided 
voluntary informed consent and ethical approval was 
obtained from the Ethical Review Committee of 
Department of Physical Therapy, The Islamia 
University of Bahawalpur. Participants were allocated 
conveniently in equal numbers to 1 of 3 groups: self-
strengthening exercise (Group A), self-stretching 
exercise (Group B), or control (Group C).  
 
Interventions 
Self-strengthening group 
Group A performed a home based cervical isometric 
self strengthening exercise program for six weeks. 
Exercises included resisted neck flexion, extension, 
right and left side flexion and right and left rotation. 
Each contraction was held for 10 seconds and 
repeated 5 times. The program was prescribed twice 
daily and at least 5days in a week. Intervention 
targeted the ability of cervical musculature to tolerate 
sustained load without visible joint movement, 
which is consistent with a pragmatic strengthening 
approach for students with neck posture related 
similar symptoms. [2,3,8-10] 
 

Self-stretching group 
Group B performed a six-week self stretching 
program targeting the upper trapezius, levator 
scapulae and sternocleidomastoid. Each stretch was 
held for approximately 5 seconds with 10 repetitions 
twice a day at least 5 days a week. The selected 
muscles are commonly implicated in forward head 
posture and upper quarter tension patterns, hence 
making them appropriate targets in symptomatic 
smartphone users.[2,3,7-10] 
 
Control group 
Group C received no structured exercise 
intervention during the study period and the 
participants just continued their usual behavior 
without being involved in any stretching or 
strengthening activity. 
 
Outcome measures 
Neck pain was assessed with a Numerical Pain Rating 
Scale (NPRS), an 11-point self reportable scale 
ranging from 0 to 10, which remains a standard and 
reliable tool in neck pain research.[12-14] Neck 
disability was assessed using Neck Disability Index 
(NDI), a 10-item standardized questionnaire that 
captures disability across domains such as pain 
intensity, personal care, lifting, reading, headaches, 
concentration, work, driving, sleeping and 
recreation.[11,13,14] The NDI is one of the most 
established body region specific disability measures 
in cervical musculoskeletal studies and has 
demonstrated acceptable reliability, validity, and 
responsiveness across multiple neck pain 
populations.[11-14]  
 
Statistical analysis 
Data analysis was performed at SPSS v25.0. Within-
group pre-post changes were evaluated using paired 
sample t tests. Post intervention between group 
comparisons were carried out using analysis of 
variance and independent sample comparisons 
where appropriate. Statistical significance was set at p 
< 0.05.  
 
Results 
Ninety students completed the study dataset, with 30 
participants in each group. The cohort was young 
(mean age 20.9years), predominantly females 
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(71.1%) and heavily exposed to screens. More than 
half of the participants reported at least 6 hours or 
more of daily screen usage and social media scrolling 

was found to be most dominant activity during 
screen time. (Table-1; Figure-1) 
 

 
Table-1: Baseline sample characteristics 

Characteristic 
Overall 
(n = 90) 

Strengthening 
(n = 30) 

Stretching 
(n = 30) 

Control 
(n = 30) 

Mean age, years 20.9 20.1 20.8 21.9 
Female, n (%) 64 (71.1) 20 (66.7) 19 (63.3) 25 (83.3) 
Screen use >6 h/day, n (%) 49 (54.4) 15 (50.0) 14 (46.7) 20 (66.7) 
Primary screen activity = social 
media, n (%) 

65 (72.2) 23 (76.7) 21 (70.0) 21 (70.0) 

 

 
Figure-1: Daily screen-use duration across the full sample (n = 90). 

 
The self strengthening group demonstrated a 
statistically significant reduction in average daily 
neck pain after six-week intervention completion, 
from 5.13 ± 1.66 to 2.20 ± 2.14 (p = 0.005), 
representing an absolute reduction of 2.93 points. 
The self stretching group also showed significant 
improvement, from 4.97 ± 1.56 to 2.73 ± 2.13 (p = 
0.009), representing an absolute reduction of 2.24 
points. In contrast, the control group changed from 
5.30 ± 1.84 to 5.10 ± 2.07, a numerical decrease of 
0.20 points that did not reach statistical significance 
(p = 0.805). (Figure-1) The two active groups ended 
up with significant post-intervention pain levels and 
between group comparison for average daily neck 
pain was not significant statistically (p = 0.637). 
(Table-2; Table-3) 
Total NDI score lowered significantly in both 
intervention groups. In the self strengthening group, 
NDI fell from 17.17 ± 8.40 to 12.27 ± 7.09 (p =  

 
0.001), showing an average reduction of 4.90 points. 
In the self stretching group, NDI decreased from 
15.77 ± 8.62 to 11.57 ± 6.48 (p = 0.003), 
corresponding to an average reduction of 4.20 
points. While in control group, NDI decreased from 
14.40 ± 6.79 to 12.83 ± 6.37, which was not 
statistically significant (p = 0.086). The post 
intervention between group comparison between the 
two active groups showed no statistically significant 
difference in total NDI score (12.27 ± 7.09 for 
strengthening vs 11.57 ± 6.48 for stretching; p = 
0.696). (figure-3) Hence, best possible interpretation 
is that both strategies were similarly effective in 
improving overall neck disability after six weeks, 
while the control group did not show a 
comparatively robust statistical signal. (Table-2; 
Table-3) 
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Table-2: Primary outcomes before and after the 6-week intervention 

Outcome Group Pre, mean ± SD Post, mean ± SD 
Absolute 
change 

P value 

Neck Pain Strengthening 5.13 ± 1.66 2.20 ± 2.14 -2.93 0.005 
Neck Pain Stretching 4.97 ± 1.56 2.73 ± 2.13 -2.24 0.009 
Neck Pain Control 5.30 ± 1.84 5.10 ± 2.07 -0.50 0.805 
NDI total score Strengthening 17.17 ± 8.40 12.27 ± 7.09 -4.90 0.001 
NDI total score Stretching 15.77 ± 8.62 11.57 ± 6.48 -4.20 0.003 
NDI total score Control 14.40 ± 6.79 12.83 ± 6.37 -1.57 0.086 

 

 
Figure-2: Average neck pain at pre and post intervention levels (after 6 weeks) 

 

 
Figure-3: Mean total Neck Disability Index (NDI) score at pre and post intervention levels (after 6 weeks) 

 
Table-3: Selected post-intervention comparison between the two active programs 

Domain 
Strengthening 
post mean ± SD 

Stretching 
post mean ± SD 

p value Interpretation 

Neck Pain 4.20 ± 2.14 3.93 ± 2.13 0.637 No significant difference 
Pain-intensity 1.10 ± 1.00 1.63 ± 1.16 0.058 Trend favoring strengthening 
Concentration 1.17 ± 1.09* 1.10 ± 0.96 0.066 Trend favoring stretching 
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Work item 
1.43 ± 1.01 0.87 ± 0.78 0.027 

Significant advantage for 
stretching 

NDI total score 12.27 ± 7.09 11.57 ± 6.48 0.696 No significant difference 
 
Self-strengthening also resulted in significant 
improvements in several secondary outcomes; 
including pain before bed, pain intensity, pain in 
lifting, pain while reading and pain in driving. The 
self-stretching group also improved significantly in 
pain before bed, pain in lifting, concentration and 
work. Other areas, e.g pain intensity, personal care, 
reading, headaches, driving, sleeping, and recreation, 
improved numerically but not significantly. The 
control group showed minimal change. Although 
sleeping was improved significantly, there were no 
significant improvements in average daily neck pain, 
pain before bed or total NDI scores indicating that 
some spontaneous variations occurred over six weeks 
but clearest improvement was seen in the exercise 
groups. 
 
Discussion 
This study compared two active physiotherapy 
exercise approaches; self stretching and self 
strengthening; for allied health sciences student 
smartphone users with text neck syndrome. Both 
programs significantly improved mean daily neck 
pain and total NDI scores after 6 weeks, whereas 
control group showed minimally convincing change 
and no significant improvement was seen in total 
disability. Neither of the active exercise approaches 
demonstrated clear overall superiority, although their 
item level effects differed somewhat: stretching 
appeared to benefit work-related function and 
concentration more while strengthening showed 
greater improvement in pain intensity related items. 
These findings are clinically very relevant because 
student health and physiotherapy services often need 
interventions which are simple, inexpensive, easy to 
perform and suitable for unsupervised performance. 
In situation, both self stretching and self 
strengthening appear to be reasonable first line 
options, without evidence supporting strict 
superiority between them. 
These results are consistent with wider literature 
relating heavy smartphone use and forward head 
posture with neck pain and disability in young 
adults.[1,4-7,16-21] Recent student based studies also 

associate such symptoms with prolonged device use, 
female gender, low physical activity and poor 
ergonomics, which resemble the risk profile of this 
cohort.[5,20,21] The intervention findings also fit in 
broader exercise evidence. Piruta and Kułak’s 2025 
scoping review reported that physiotherapy 
interventions for text neck syndrome, including 
strengthening, stretching, corrective exercise and 
multimodal rehabilitation, can improve pain and 
other posture related symptoms, although the 
evidence remains limited in quality and 
consistency.[2] Similarly, a 2024 meta-analysis by 
Sepehri et al. supported therapeutic exercise for 
forward head posture and upper crossed syndrome 
related conditions, concluding that exercise based 
management can provide meaningful outcomes even 
when protocols differ.[3] Our findings match this 
pattern; exercise was beneficial but no decisive 
winner emerged between two simple self 
administered approaches. 
Absence of a clear overall difference between 
stretching and strengthening is also consistent with 
comparative studies in forward head posture and 
neck pain populations, where different exercise 
approaches often produce similar short term 
improvements in pain and disability despite targeting 
different mechanisms.[9,10] Batool et al., for 
example, found that both neck stabilization and 
dynamic exercises improved pain and disability in 
patients with nonspecific neck pain and forward 
head posture, without any strong superiority of one 
method.[10] This supports the idea that once an 
exercise program reduces mechanical stress, improves 
movement behavior or enhances local muscular 
function, shared therapeutic effect may matter more 
than the exercise type itself. At the same time, some 
studies have reported more specific benefits from 
posture correction or corrective exercise packages, 
[8,23] while broader neck pain guidelines support 
exercise, education and self-management as key non-
pharmacological strategies even when no single 
exercise type consistently dominates outcomes.[22] 
The observed effects are biologically plausible too. 
Stretching may reduce tightness and guarding in 
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involved muscles such as the upper trapezius, levator 
scapulae and sternocleidomastoid helping students 
move more comfortably and perform desk or device 
based assignments with less restriction.[2,3,7] This 
may explain the gains in concentration and work 
related function in stretching group. Strengthening, 
particularly cervical isometric work, may improve 
endurance, load tolerance and postural support 
during device usage. [2,3,9,10] This may explain why 
strengthening group improved more in pain 
intensity, reading, lifting and driving. In practical 
terms, the two approaches may act through 
somewhat different mechanisms, although their 
overall outcomes are similar. 
An important feature of data analysis is that within-
group improvements were more convincing than 
between-group differences, which is common in 
smaller rehabilitation studies. An accurate 
conclusion is that both active programs were 
associated with short-term benefit and neither 
showed clear overall superiority. The magnitude of 
NDI improvement also deserves a respectable 
attention; strengthening group improved by 4.9 
points and stretching group improving by 4.2 points. 
Although thresholds for clinically meaningful change 
vary across settings, improvements in important 
activity domains, suggest meaningful symptom relief 
for majority of participants. [12-14] 
The control group showed minimal numerical 
changes and a significant improvement in sleep 
despite no structured exercise. This may reflect 
natural symptom fluctuation, increased postural 
awareness after study participation, spontaneous 
behavioral adjustment or some noise in self-reported 
musculoskeletal outcomes. These factors do not 
negate the benefit of active interventions, but they 
do argue against oversimplified active versus control 
interpretation.  
 
Strengths of the study 
Despite its limitations, the study has several 
strengths. First, it addresses a clinically current 
problem in a genuinely high-risk population; 
undergraduate students with heavy smartphone use. 
Second, it evaluates two very pragmatic interventions 
that are realistic for self management and low 
resource physiotherapy practice. Third, the sample 
size of 90 is respectable for a student exercise study 

and includes a control arm, which many small 
posture related trials lack. Fourth, the study used 
established patient reported outcomes rather than 
simple symptom descriptions, making the findings 
easier to interpret and compare with the wider neck 
pain literature. Finally, the direct comparison 
between self stretching and self strengthening adds 
useful knowledge to the field in which many 
interventions are bundled and are difficult to 
disentangle. 
 
Limitations 
The limitations are important and must be stated 
clearly. 
First, the study was based on convenience 
recruitment from a single university campus, which 
limits external validity. The findings may not 
generalize to older adults, office workers, adolescents, 
or students from other educational and cultural 
settings. The sample was also predominantly female, 
which reflects a common pattern in neck pain 
research but may further affect generalizability. 
Second, group allocation was not randomized with 
level of transparency expected in a contemporary 
quality randomized trial.  
Third, outcome set was entirely self-reported. 
Although NPRS and NDI are valid and useful in 
neck pain research, they do not replace objective 
biomechanical measurement. The study did not 
assess craniovertebral angle, cervical range of motion, 
muscle endurance, posture during smartphone use 
or exercise adherence. This is very relevant because 
the two interventions may have differed 
biomechanically without producing clearly different 
self reported totals. 
Fourth, no long-term follow-up was available, so 
sustainability of benefit is unknown. Given the 
chronic and behavior related nature of smartphone 
linked neck pain, short-term gains are important but 
insufficient. 
 
Implications for physiotherapy practice 
This study offers a practical clinical message. 
Physiotherapists working with students may not need 
to start with equipment based or highly supervised 
programs, as both simple self-stretching and basic self 
strengthening can relieve symptoms when taught 
clearly.  
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Recommendations 
Future research should move beyond simple pre-post 
symptom reporting. Upcoming trials should include 
clear randomization methods, objective postural and 
functional outcomes, adherence monitoring and 
longer follow-up. It would also be useful to test 
combined approaches, such as stretching plus 
strengthening or exercise plus posture education, 
against single interventions. Given the scalability of 
digital health, app-supported or tele-supervised self 
management may be particularly relevant for 
students.  
 
Conclusion 
Among undergraduate university students with high 
smartphone exposure and symptoms of with text 
neck syndrome, both self stretching and self 
strengthening exercises were associated with 
significant short-term improvements in average daily 
neck pain and neck associated disability. Neither 
active exercise strategy demonstrated clear overall 
superiority. These findings support the use of simple, 
low-cost self management exercise programs in 
physiotherapy and student health settings.  
Conflict of Interest 
Authors declare no conflict of interest.  
 
REFERENCES 
Chen YJ, Hu CY, Wu WT, Lee RP, Peng CH, Yao 

TK, Chang CM, Chen HW, Yeh KT. 
Association of smartphone overuse and neck 
pain: a systematic review and meta-analysis. 
Postgrad Med J. 2025;101(1197):620-626. 
doi:10.1093/postmj/qgae200 

Piruta J, Kułak W. Physiotherapy in Text Neck 
Syndrome: A Scoping Review of Current 
Evidence and Future Directions. J Clin Med. 
2025;14(4):1386. doi:10.3390/jcm14041386 

Sepehri S, Sheikhhoseini R, Piri H, Sayyadi P, et al. 
The effect of various therapeutic exercises on 
forward head posture, rounded shoulder, and 
hyperkyphosis among people with upper 
crossed syndrome: a systematic review and 
meta-analysis. BMC Musculoskelet Disord. 
2024;25:105. doi:10.1186/s12891-024-07224-
4 

 

Maayah MF, Nawasreh ZH, Gaowgzeh RAM, 
Neamatallah Z, Alfawaz SS, Alabasi UM, et al. 
Neck pain associated with smartphone usage 
among university students. PLoS One. 
2023;18(6):e0285451. 
doi:10.1371/journal.pone.0285451 

Sirajudeen MS, Alzhrani M, Alanazi A, Alqahtani M, 
Waly M, Unnikrishnan R, et al. Prevalence of 
text neck posture, smartphone addiction, and 
its association with neck disorders among 
university students in the Kingdom of Saudi 
Arabia during the COVID-19 pandemic. 
PeerJ. 2022;10:e14443. 
doi:10.7717/peerj.14443 

Elvan A, Cevik S, Vatansever K, Erak I. The 
association between mobile phone usage 
duration, neck muscle endurance, and neck 
pain among university students. Sci Rep. 
2024;14:20116. doi:10.1038/s41598-024-
71153-4 

Tsantili AR, Chrysikos D, Troupis T. Text Neck 
Syndrome: Disentangling a New Epidemic. 
Acta Med Acad. 2022;51(2):123-127. 
doi:10.5644/ama2006-124.380 

Titcomb DA, Melton BF, Miyashita T, Bland HW. 
The Effects of Postural Education or 
Corrective Exercise on the Craniovertebral 
Angle in Young Adults with Forward Head 
Posture: A Randomized Controlled Trial. Int J 
Exerc Sci. 2023;16(1):954-973. 
doi:10.70252/PYPQ8483 

Kaya M, Ucgun H, Denizoglu Kulli H. The effect of 
proprioceptive neuromuscular facilitation on 
individuals with text neck syndrome: a 
randomized controlled study. Medicine 
(Baltimore). 2024;103(30):e38716. 
doi:10.1097/MD.0000000000038716 

Batool A, Soomro RR, Baig AAM. Comparing the 
effects of neck stabilization exercises versus 
dynamic exercises among patients having 
nonspecific neck pain with forward head 
posture: a randomized clinical trial. BMC 
Musculoskelet Disord. 2024;25(1):707. 
doi:10.1186/s12891-024-07749-8 

 
 
 



 
Volume 4, Issue 2, 2026 
                                                                                             ISSN: (e) 3007-1607 (p) 3007-1593 

https://fmhr.net                                       | Mehmood et al., 2026 | Page 1698 

Nathani HR, Phansopkar P. Effectiveness of Tailor-
Made Physiotherapy Protocol in Smartphone-
Addicted Individuals With Text Neck 
Syndrome and Short Message Service (SMS) 
Thumb. Cureus. 2024;16(4):e57453. 

Vernon H, Mior S. The Neck Disability Index: a 
study of reliability and validity. J Manipulative 
Physiol Ther. 1991;14(7):409-415. 

Modarresi S, Lukacs MJ, Ghodrati M, Salim S, 
MacDermid JC, Walton DM; CATWAD 
Consortium Group. A Systematic Review and 
Synthesis of Psychometric Properties of the 
Numeric Pain Rating Scale and the Visual 
Analog Scale for Use in People With Neck 
Pain. Clin J Pain. 2022;38(2):132-148. 
doi:10.1097/AJP.0000000000000999 

Young IA, Dunning J, Butts R, Cleland JA, 
Fernández-de-Las-Peñas C. Psychometric 
properties of the Numeric Pain Rating Scale 
and Neck Disability Index in patients with 
cervicogenic headache. Cephalalgia. 
2019;39(1):44-51. 
doi:10.1177/0333102418772584 

John B, Nygaard ØP, Grotle M, et al. Responsiveness 
and minimal important change of neck 
disability index and numeric pain rating scale 
for neck patients in the Norwegian neck and 
back register. Eur Spine J. 2025. 
doi:10.1007/s00586-025-08836-7 

GBD 2021 Neck Pain Collaborators. Global, 
regional, and national burden of neck pain, 
1990-2020, and projections to 2050: a 
systematic analysis of the Global Burden of 
Disease Study 2021. Lancet Rheumatol. 
2024;6(3):e142-e155. doi:10.1016/S2665-
9913(23)00321-1 

Kazeminasab S, Nejadghaderi SA, Amiri P, Pourfathi 
H, Araj-Khodaei M, Sullman MJM, Kolahi 
AA, Safiri S. Neck pain: global epidemiology, 
trends and risk factors. BMC Musculoskelet 
Disord. 2022;23(1):26. doi:10.1186/s12891-
021-04957-4 

Grasser T, Dario AB, Parreira PCS, Correia IMT, 
Meziat-Filho N. Defining text neck: a scoping 
review. Eur Spine J. 2023;32(10):3463-3484. 
doi:10.1007/s00586-023-07821-2 

 

Eitivipart AC, Viriyarojanakul S, Redhead L. 
Musculoskeletal disorder and pain associated 
with smartphone use: a systematic review of 
biomechanical evidence. Hong Kong 
Physiother J. 2018;38(2):77-90. 
doi:10.1142/S1013702518300010 

Zirek E, Mustafaoglu R, Yasaci Z, Griffiths MD. A 
systematic review of musculoskeletal 
complaints, symptoms, and pathologies related 
to mobile phone usage. Musculoskelet Sci 
Pract. 2020;49:102196. 
doi:10.1016/j.msksp.2020.102196 

Salameh MA, Boyajian SD, Amaireh EA, Jamal B, 
Alrfooh H, AbuKhalaf K, Alzu'bi OM, Al-
Tanbouz HD, Alzyoud K. Prevalence of text 
neck syndrome, its impact on neck 
dysfunction, and its associated factors among 
medical students: A cross-sectional study. 
Work. 2024;79(3):1111-1119. 
doi:10.3233/WOR-230678 

Corp N, Mansell G, Stynes S, Wynne-Jones G, 
Morsø L, Hill JC, van der Windt DA. 
Evidence-based treatment recommendations 
for neck and low back pain across Europe: a 
systematic review of guidelines. Eur J Pain. 
2021;25(2):275-295. doi:10.1002/ejp.1679 

Sarraf F, Abbasi S, Varmazyar S. Self-Management 
Exercises Intervention on Text Neck 
Syndrome Among University Students Using 
Smartphones. Pain Manag Nurs. 
2023;24(6):595-602. 
doi:10.1016/j.pmn.2023.04.005 

Han H, Lee S, Shin G. Naturalistic data collection of 
head posture during smartphone use. 
Ergonomics. 2019;62(3):444-448. 
doi:10.1080/00140139.2018.1544379 

Norasi H, Tetteh E, Sarker P, Mirka GA, Hallbeck 
MS. Exploring the relationship between neck 
flexion and neck problems in occupational 
populations: a systematic review of the 
literature. Ergonomics. 2022;65(4):587-603. 
doi:10.1080/00140139.2021.1976847 


