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Abstract
Keywords Background: Text Neck Syndrome is a rising musculoskeletal condition
Combined, McKenzie, Brugger, related to excessive use of smartphones, tablets, and other digital devices,
Exercises,  pain,  disability, accompanied by prolonged forward head posture and continuous cervical
cervical, flexion.

Objective: To evaluate and compare the effects of mckenzie exercises and
combined mckenzie and brugger Relief Exercises in Individuals with Text
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Accepted: 15 June 2026 McKenzie exercises and the other McKenzie exercises with Brugger’s relief

Published: 30 June 2026 exercises. Results were assessed over a 6-week period, aiming on pain levels
and functional ability with the help of goniometer, Numeric pain rating scale

Copyright @Author (NPRS), Neck Disability Index (NDI) scores. Data was analyzed using SPSS-
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Muhammad Abdulrehman Results: Mean comparison of NPRS, NDI, and CAROM between the
Combined McKenzie and Brugger Relief Exercises Group and the McKenzie
Exercises Group. In the Combined group, NPRS reduced from 7.86 + 1.149
to 2.48 + 1.422, while NDI reduced from 78.06 + 8.66 to 20.89 + 5.60 (p
< 0.05). CAROM also improved, with cervical extension increasing from
28.33 £ 7.82°t0 46.17 = 3.50° and cervical rotation from 36.56 + 15.78°
to 72.67 £ 5.20° In the McKenzie group, NPRS decreased from 7.01 +
1.270 to 5.05 + 1.376, and NDI decreased from 66.72 + 13.47 to 42.89
+ 8.51. Cervical flexion increased from 33.78 + 4.66° to 38.28 + 5.03°,
while cervical rotation increased from 49.78 + 8.08° to 59.56 + 3.80°
Conclusion: Overall, both groups showed marked improvement (p < 0.05),
but the Combined McKenzie and Brugger Relief Exercises Group showed
greater improvement in pain, disability, and cervical ROM.
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INTRODUCTION

Text Neck Syndrome is an rising musculoskeletal
condition related to  the excessive use of
smartphones, tablets and other digital devices,
accompanied by prolonged forward head posture
and continuous cervical flexion. In recent years,
rapid technological advancement has markedly
changed lifestyle behaviors, leading to increased
screen time among all age groups .(1) Globally,
studies report that the prevalence of neck pain
related to poor posture and device use ranges
widely from 16.7% to 75.1%, showing a
significant burden of musculoskeletal disorders in
the general population .(2) Among young adults
and students, the prevalence is even higher due
to excessive screen time. A 2025 study found that
100% of participants showed some level of Text
Neck symptoms, with 45% having mild, 36%
moderate, and 19% severe forms, highlighting
the vast nature of the condition in this age
group.(3)

At the local level, particularly in Pakistan, the
frequency is alarmingly high among university
students. A study organised in Karachi reported
that 66.49% of physiotherapy students showed
text neck posture, strongly related to smartphone
addiction, where 86.5% of participants were
classified as addicted to smartphone use.
Similarly, studies in Lahore and Khyber
Pakhtunkhwa have documented a high frequency
of Text Neck Syndrome among undergraduate
students who use mobile devices for more than
one hour daily, highlighting the growing burden
in the younger population.(4) This increasing
frequency highlights the urgent need for
preventive strategies and effective therapeutic
interventions to manage this condition.(5) The
underlying mechanism of Text Neck Syndrome
primarily includes continuous cervical flexion
and forward head posture. When the head bends
forward, the mechanical load on the cervical
spine increases exponentially.(6) Neurological
symptoms such as tingling, numbness, and
radiating pain may occur due to compression of
cervical nerve roots. If left untreated, these
pathological changes may lead to chronic pain
and long-term disability.(7)

The etiology of Text Neck Syndrome is complex,
involving behavioral, ergonomic, and
physiological factors. The primary cause is
prolonged use of handheld devices in a flexed
neck posture, often associated with poor sitting
habits and insufficient ergonomic awareness.(8)
Addressing these factors can significantly reduce
the incidence and severity of symptoms.(9)
Highlights patient self-management and active
participation, making it more effective for long-
term results.(10) Brugger relief exercises, on the
other hand, aims on postural correction and
muscle activation. The protocol includes
adopting the relief position characterized by an
upright sitting posture with chest expansion,
scapular  retraction, external rotation of
shoulders, and slight chin tuck. This position is
held for short durations and repeated often
throughout the day. Additional exercises include
scapular  stabilization,  thoracic  extension
movements, and dynamic arm movements to
improve coordination and muscle balance.(11)
Exercise-based interventions, specifically
McKenzie and Brugger relief exercises, play an
important role in addressing this condition. This
study focuses to compare the effectiveness of
McKenzie exercises versus combined McKenzie
and Brugger relief exercises in individuals with
Text Neck Syndrome, providing marked insights
for evidence-based physiotherapy
practice.(13)Text neck syndrome is operationally
defined as neck pain and postural dysfunction
resulting from prolonged smartphone use,
characterized by forward head posture, reduced
cervical range of motion, and discomfort lasting
for at least 3 months.(14)(15) It was identified
using a Neck Disability Index (NDI) score >10
and controlled observation of forward head
posture.(17) Brugger’s relief exercises are defined
as postural correction exercises involving spinal
extension, scapular retraction, shoulder external
rotation, and deep breathing, aimed at reversing
flexion posture. (18)

METHODOLOGY
The design of this study was Randomized
controlled Trial (RCT). Data was collected from
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Physiotherapy department of Al shifa ultrasound
and family clinic ,Lahore. A total of 34 patients
were screened according to inclusion criteria.
After the data collection, the data was analyzed
through SPSS-27. Non probability purposive
sampling technique was used. Based on these
calculations, the calculated total sample size to
detect statistically significant differences was 34
participants.(19) The duration of this study was
10 months.Participants who meet inclusion
criteria shall choose via lottery method and
assigned into one of two groups A or B. This was
Single blinded , Outcome assessors was recruited
and also blinded to the treatment group
allocation. Inclusion criteria meets Individuals
aged 18-35 years, as this age group represents the
highest smartphone usage population and is
more prone to text neck syndrome.(1) Both male
and female participants was  included.
Participants must controlledly present with text
neck syndrome, confirmed through orthopedic
physician and the following diagnostic criteria:
(History of prolonged smartphone use >3-4
hours per day for at least 3 months)(2) Forward
Head Posture (FHP) identified by reduced
craniovertebral angle (<50°)(20) Pain intensity >3
on Visual Analog Scale (VAS)(20).Neck Disability
Index (NDI) score between 10-30 (mild to
moderate disability)(21) Reduced cervical range
of motion  (especially  flexion  and/or
extension)(21) and Positive findings on deep neck
flexor endurance test Craniocervical Flexion Test
(reduced holding time compared to normal

values)(21)

Exclusion Criteria excludes: Cervical disc
prolapse with neurological deficit ,Cervical
radiculopathy or myelopathy(7) History of
cervical spine fracture, tumor, or infection or
Cervical Spine Surgery(8) Group A was treated
with McKenzie exercises for 30 minutes for 3
sessions per week for 6 weeks (18 sessions total).
Therapist will stand beside the patient. In Group
A, participants will perform McKenzie cervical
exercises focusing on repeated movements and
postural correction. The exercise protocol will
include cervical retraction (chin tuck in sitting),

cervical extension in sitting, and cervical
extension in prone lying. Each exercise was
performed for 10 repetitions per set, with a total
of 3 sets per exercise in each session. The end
position of each movement was held for 5-7
seconds, ensuring that all exercises are performed
within a painfree or tolerable range. Rest
intervals of 10-15 seconds was provided between
repetitions and 1-2 minutes between sets to
prevent fatigue.(1) Group B was treated with
McKenzie exercises along with Brugger’s relief
exercises for 30 minutes for 3 sessions per week
for 6 weeks ( 18 session total). Therapist will
stand beside the patient. In Group B, participants
will receive a combined intervention consisting of
McKenzie exercises along with Brugger’s relief
exercises. The McKenzie exercise protocol will
remain the same as in Group A. In addition,
Brugger’s relief exercises was incorporated to
improve postural alignment and muscular
endurance. These exercises will include thoracic
extension with chest expansion, scapular
retraction and depression, shoulder external
rotation  with slight abduction, and deep
breathing combined with postural correction.
Each Brugger exercise was performed for 10-15
repetitions with 3 sets per session. The end
position was held for 5-10 seconds with
emphasis on controlled movement and correct
posture. Rest intervals of 10-15 seconds between
repetitions and 1-2 minutes between sets was
provided. The total duration of each session in
Group B was approximately 30-35 minutes due
to the addition of Brugger’s exercises.(22) The
10-point numeric scale ranges from '0'
representing “no pain” to 'l10' representing
“pain as bad as you can imagine” or “worst
pain imaginable”. The NPRS is a valid and
reliable scale to measure pain intensity. (23)
Goniometry is particularly used to measure joint
range of motion, but may not capture other
aspects of functional ability.0.98%(24) The NDI
evaluated the impact of neck pain on daily
activities such as personal care, lifting, reading,
work, and concentration. A reduction in NDI
score reflects improvement in functional ability,
and a change of 8-10 points.
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CONSORT DIAGRAM

Assessed for eligibility (38)

Randomized (n=36)

Excluded (2)
+ Not meeting inclusion criteria (1)
+ Declined to participate (1)

+ other reasons (0)

Allocation
l Analysis
Allocated to intervention Group A (n=18) Allocated to intervention Group B (n=18)
Follow-Up
Lost to follow-up (n=1) l Lost to follow-up (n=1)
Analyzed (n=17) Analyzed (n=17)
RESULTS
Table 1: Baseline Demographic
Variable N=34 Group A Group B
Age (Years), Mean + SD | 31.56 + 5.58 31.24 +£5.12 31.88 +6.11
Gender Male 44.1% 47.1% 41.2%
Female 55.9% 52.9% 58.8%
Height (ft), 5.16 £ 0.61 5.18 £ 0.58 5.14 £ 0.65
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SD

Mean + SD
Weight (kg), Mean + SD | 89.75 + 15.11 88.40 + 14.80 91.10 £ 15.75
BMI (kg/m?), Mean =+ 38.57 £9.80 38.12 £9.45 39.02 £+ 1042

The study included 34 participants, with 17
participants in Group A (Combined McKenzie
and Brugger relief exercises) and 17 participants
in Group B (McKenzie exercises alone). The
mean age of the total sample was 31.56 + 5.58
years, with Group A having a mean age of 31.24
+ 5.12 years and Group B 31.88 + 6.11 vyears.

Table 2: Shapiro-Wilk Normality Test

Gender distribution with 47.1% males and
52.9% females in Group A and with 41.2%
males and 58.8% females in Group B .Height
(5.18 £ 0.58 ft vs. 5.14 + 0.65 ft;), weight (88.40 +
14.80 kg vs. 91.10 + 15.75 kg), BMI (38.12 «
9.45 kg/m? vs. 39.02 + 10.42 kg/m?).

Shapiro-Wilk
Statistic Df P value
PRE_NPRS .956 34 165
PRE_NDI 948 34 .094
PRE_CERVICAL_FLEX 945 34 .073
PRE_CERVICAL_EXT .959 34 203
PRE_CERVICAL_ROATAION .962 34 .253
PRE_CERVICAL_LATERAL_FLEX .950 34 102

Table shows the SW results to compare data
distribution .For the pain measurements, all test
statistics were non-significant (p>0.05) showing
that data distribution at each time point were
normal. Shapiro Wilk shows P values greater

Table 3: Paired Samples t-test

than 0.05 for NPRS. NDI and C-AROM,
measurements data were non significance, (p
>0.05), all variables meet the normality
assumption for using the parametric tests.

Within-Group Mean Std. Deviation | Mean P-Value
Difference

PRE_NPRS 7.43 1.270 3.669 .000
POST_NPRS 3.77 1.898
PRE_NDI 72.39 12.557 40.50 .000
POST_NDI 31.89 13.227
PRE_CERVICAL_FLEX 29.97 6.157 14.917 . 000
POST_CERVICAL_FLEX 44.89 8.782
PRE_CERVICAL_EXT 30.81 7.317 11.528 .000
POST_CERVICAL_EXT 42.33 5.477
PRE_CERVICAL_ROATAION 43.17 14.060 22.944 .000
POST_CERVICAL_ROTATION 66.11 8.028
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PRE_CERVICAL _LATERAL FLEX 31.22

4.447 11.028 .000

POST_CERVICAL_LATERAL FLEX | 42.25

5.168

This table shows mean comparison of NPRS,
NDI and CAROM before treatment and after
treatment. The pre-treatment value of NPRS test
was 7.43+1.270 and post treatment was 3.77
+1.898.mean difference was 3.669+0.628 The
pre-treatment value of NDI was 72.39 £12.557
and  post  treatment  value  was31.89
+13.227,.mean differences was 40.50+ 0.67. The

pre-treatment value of flexion was 29.97 +6.157,

Table 4: Independent Samples t-test

extension was 30.81 +7.317, rotation was
43.17£14.060, lateral flexion was 31.22 +4.447
and post treatment value is 44.89 8.7, 42.33
+5.477, 42.25+42.25.mean differences is -14.917
£ -2.625, -11.528+1.84, 66.11+8.028 ,
22.944+6.032 , -11.028+0.721 respectively. P-
value is less than 0.05 that shows there is
significant difference.

Between-Group Comparisons Mean Std. Deviation Mean P-Value
Difference

PRE_NPRS A 7.86 1.149 .853 .042
B 7.01 1.270

POST_NPRS A 2.48 1.422 -2.57 .000
B 5.05 1.376

PRE_NDI A 78.06 8.660 11.3 .005
B 66.72 13.477

POST_NDI A 20.89 5.603 22.0 .000
B 42.89 8.519

PRE_CERVICAL_FLE | A 26.17 5.067 -1.61 .000

X B 33.78 4.660

POST_CERVICAL_FL | A 51.50 6.392 13.2 .000

EX B 38.28 5.039

PRE_CERVICAL_EX | A 28.33 7.822 -4.94 .041

T B 33.28 6.008

POST_CERVICAL_E | A 46.17 3.502 7.66 .000

XT B 38.50 4.287

PRE_CERVICAL_RO | A 36.56 15.782 13.2 .003

ATAION B 49.78 8.085

POST_CERVICAL_R | A 72.67 5.202 13.1 .000

OTATION B 59.56 3.823

PRE_CERVICAL_LA | A 29.50 3.130 3.4 .018

TERAL_FLEX B 32.94 4.964

POST_CERVICAL_L | A 45.28 4.738 6.05 .000

ATERAL_FLEX B 39.22 3.623

Table show mean comparison of NPRS, NDI and
C-AROM for both groups. Combined McKenzie
and Brugger relief exercises group the mean

NPRS before treatment was 7.86 +1.149 and
after the treatment was 2.48%1.422.mean
difference of NPRS of Combined McKenzie and
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Brugger relief exercises group was .853 along with
pvalue less than 0.05. Mean of NDI before
treatment was 78.06+£8.66 and after the treatment
was 20.89+ 5.60.mean difference NDI of
Combined McKenzie and Brugger relief exercises
group was11.33.with p value less than 0.05. Mean
of C-AROM before treatment was (cervical
flexion) 126.17+£5.067 after the treatment was
51.50+6.392.while the mean difference was -
7.611. (Cervical Extension) before treatment was
2833+ 7.82 after the treatment was
46.17+3.50.while the mean difference was 4.99.
(cervical Rotation) before treatment was 36.56+
15.78 after the treatment was 72.67+5.2.while
the mean difference was -13.22. (Cervical Lateral
Flexion) before treatment was 29.5+3.13after the
treatment was 45.28+473.while the mean
difference was -7.611. The significant increase in
range of motion and improvement in both neck
disability index and pain intensity in Combined
McKenzie and Brugger relief. McKenzie exercises
group . mean score of NPRS before treatment
was 7.01x1.270 after the treatment was
5.05+1.376.while the mean difference was -2.572.
Mean score of NDI of McKenzie exercises group
before the treatment was 66.72+13.47 and after
the treatment was 42.89+ 8.51.mean difference
NDI of McKenzie exercises group was -22.0. This
table shows mean score of C-ROM of McKenzie
exercises group (Cervical Flexion) before the
treatment was 33.78+4.66and after the treatment
was 38.28+ 5.03.mean difference Cervical
Flexion of group McKenzie exercises group was
13.22. This table shows mean score of Cervical
Extension of McKenzie exercises group before the
treatment was 33.28+6.0 and after the treatment
was 38.50+ 4.287.mean difference Cervical
Extension of McKenzie exercises group was
7.667. This tables also shows mean score of C-
AROM of Combined McKenzie and Brugger
relief exercises (cervical Rotation) before
treatment was 36.56+ 15.78 after the treatment
was 72.67+5.2.while the mean difference was -
13.22.This table shows mean score of McKenzie
exercises group (cervical Rotation) before the
treatment was 49.78+8.08 and after the treatment
was 59.56+3.8.mean difference cervical rotation

of McKenzie exercises group wasl3.11. This
tables also shows mean score of C-AROM of
Combined McKenzie and Brugger relief exercises
of (Cervical Lateral Flexion) before treatment was
29.5+3.13after the treatment was
45.28+473.while the mean difference was -7.611
.This table shows mean score of C-AROM of
McKenzie exercises group (Cervical Lateral
Flexion) before the treatment was 32.94+4.96
and after the treatment was 32.92+ 3.62.mean
difference Cervical Lateral Flexion of group
McKenzie exercises group was 6.056. P value is
less than 0.05 that shows there is significant
difference between Combined McKenzie and
Brugger relief exercises and McKenzie exercises
group but Combined McKenzie and Brugger
relief exercises shows greater improvement.

DISCUSSION

The present random controlled trial compared
the effectiveness of McKenzie Exercise combined
with Brugger Relief Exercise and McKenzie
Exercise alone in individuals with Text Neck
Syndrome. The findings described that both
interventions markedly reduced pain, improved
functional disability, and increased cervical range
of motion after six weeks of treatment. However,
participants treated with the combined McKenzie
and Brugger Relief Exercise program indicated
markedly greater improvement than those
receiving McKenzie Exercise alone. These
findings show that incorporating Brugger Relief
Exercise into a conventional McKenzie
rehabilitation  program provides additional
therapeutic benefits in the management of Text
Neck Syndrome. Pain reduction was one of the
major results of the present study. Although both
groups experienced marked reductions in pain,
the combined intervention group achieved
markedly greater improvement. These findings
are persistent with Shoukat et al. (2024), who
compared McKenzie Exercise with and without
Brugger Relief Exercise in patients with Text
Neck Syndrome and reported markedly greater
improvement in cervical function and deep neck
flexor endurance in the combined intervention
group. (1)Their findings support the present
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study by describing that Brugger Relief Exercise
enhances the effectiveness of McKenzie therapy
in individuals with forward head posture and
prolonged smartphone use. (26) Similarly, Amin
et al. (2024) found that adding cervical and
scapulothoracic  stabilization exercises to a
McKenzie Exercise program produced markedly
greater reductions in pain compared with
McKenzie Exercise alone. The authors suggested
that postural muscle activation and scapular
stabilization reduce abnormal mechanical loading
on the cervical spine, thereby enhancing pain
relief. (21)These findings closely correspond with
the present study, where the addition of Brugger
Relief Exercise resulted in superior pain
reduction compared with McKenzie Exercise
alone.(27) Functional disability also improved
markedly in both treatment groups. However,
participants receiving the combined intervention
demonstrated greater improvement in Neck
Disability Index scores than those treated with
McKenzie Exercise alone. These findings agree
with Amin et al. (2024), who reported that
combining McKenzie Exercise with stabilization
exercises markedly improved functional ability
compared with McKenzie Exercise alone.
Improved cervical stability and postural control
may explain the greater functional recovery
observed in both studies. (26) The improvement
in cervical range of motion observed in the
present study was also greater in the combined
intervention group. Similar findings were
reported by Shoukat et al. (2024), who described
markedly greater gains in cervical flexion-
extension range of motion after combining
Brugger Relief Exercise with McKenzie Exercise.
The authors concluded that correcting postural
muscle imbalance alongside mechanical cervical
movements facilitates restoration of mnormal
cervical mobility.(28) The present findings are
further supported by Batool et al. (2024), who
compared neck stabilization exercises with
dynamic exercises in patients with forward head
posture. Their random clinical trial described
that stabilization-based rehabilitation produced
greater improvements in pain and postural
alignment, emphasizing the importance of

addressing muscular stability rather than focusing
solely on movement exercises. (2) This evidence
supports the rationale for combining Brugger
Relief Exercise with McKenzie Exercise in the
present study. (29) In contrast, Chaiyawijit and
Kanlayanaphotporn (2024) compared McKenzie
neck exercises with cranio-cervical flexion
exercises in individuals with chronic neck pain
and reported significant improvements in both
groups without a statistically marked difference
between interventions. This finding differs from
the present study, where the combined
intervention was clearly superior.(30) The
discrepancy may be explained by differences in
study populations, as their participants had
chronic nonspecific neck pain, whereas the
present study specifically included individuals
with Text Neck Syndrome characterized by
prolonged smartphone-related postural
dysfunction.(10, 31) The results of the recent
study are also supported by a recent systematic
review and meta-analysis (2024), which resolved
that the McKenzie Method is effective for
reducing neck pain, particularly in patients with
moderate-to-severe symptoms. However, the
review found limited evidence for improvements
in disability when McKenzie Exercise was used
alone. This partially compares with the present
findings because the addition of Brugger Relief
Exercise  resulted in  markedly  greater
improvements not only in pain but also in
functional disability and cervical range of
motion.(32) These findings suggest that
combining postural correction exercises with
McKenzie therapy provides additional clinical
benefits beyond those achieved through
McKenzie Exercise alone.(7, 33) The superior
results observed in the combined intervention
group can be explained by the complementary
mechanisms of the two exercise approaches.
McKenzie Exercise mainly restores cervical
biomechanics through repeated movements,
posture  correction, and  selfmanagement
strategies, whereas Brugger Relief Exercise
emphasizes  thoracic  extension,  scapular
retraction, activation of deep cervical stabilizers,
and correction of forward head posture.(22, 34)
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Since Text Neck Syndrome develops due to both
mechanical dysfunction and prolonged postural
imbalance, addressing these impairments
concurrently is likely to reduce cervical loading,
improve neuromuscular control, restore muscular
balance, and enhance cervical movement more
effectively than McKenzie Exercise alone.(18, 35)
From a clinical perspective, the findings of the
present study show that physiotherapists should
consider incorporating Brugger Relief Exercise
into conventional McKenzie rehabilitation
programs for patients with Text Neck Syndrome.
(17, 36) The combined intervention appears to
maximize pain reduction, improve cervical
mobility, enhance functional independence, and
promote postural awareness, thereby potentially
reducing recurrence related to prolonged
smartphone and computer use.(37) Despite the
positive findings, several limitations should be
acknowledged. The study included a relatively
small sample size and participants were recruited
from a single clinical setting, which may limit the
generalizability of the results.(38) Furthermore,
only shortterm results were evaluated, and no
long-term follow-up was conducted to determine
the sustainability of treatment effects. Future
multicenter random controlled trials with larger
sample sizes and longer follow-up periods are
recommended to further establish the long-term
effectiveness of combining McKenzie Exercise
with Brugger Relief Exercise in individuals with
Text Neck Syndrome.(39) In conclusion, both
McKenzie Exercise alone and the combined
McKenzie Exercise with Brugger Relief Exercise
program were effective in relieving pain,
improving functional disability, and increasing
cervical range of motion. However, the combined
intervention consistently produced superior
clinical results, supporting the integration of
Brugger Relief Exercise into conventional
physiotherapy programs for the comprehensive
management of Text Neck Syndrome.(40)

CONCLUSION

The present study concludes that both McKenzie
Exercise alone and McKenzie Exercise combined
with Brugger Relief Exercise are beneficial in

reducing pain, enhancing functional disability,
and increasing cervical range of motion in
individuals with Text Neck Syndrome. However,
the combined intervention indicated marked
improvements across all result measures, showing
that the addition of Brugger Relief Exercise
improves the overall effectiveness of conventional
McKenzie rehabilitation.
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