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ABSTRACT

Background: In neck related problems,
limited cervical ranges are considered a
major contributor leading to forward head
posture and increased disability.
Methodology: The study design was a
randomized clinical trial. Total of 50
subjects were recruited that fulfilled the
selection criteria. Subjects were divided into
two groups. Craniocervical flexion exercises
group A (n=25) and Scapular stabilization
exercises group B (n=25). Numeric Pain
Rating Scale (NPRS) and Neck Disability
Index (ND1) were subjective while the
goniometer and plumb line were used as
objective modes of assessment. Baseline and
after 4 weeks of treatment values were
assessed by using SPSS 21.

Results: Both groups showed improvement
in plumb line values, forward head posture
and cervical spine mobility. NPRS, and NDI

score values after the 4-week exercise
program showed significant results (p-
value<0.05). Outcomes except for plumb
line value and NDI score indicated
statistically significant improvement in the
Craniocervical flexion exercise group than
the scapular stabilization exercise group (p-
value<0.05). However, in NPRS no
statistical difference (p-value>0.05) was
found between the two groups.

Conclusion: Only females were recruited.
Further studies can correlate  with
spatiotemporal features. The idea and
conceptual framework were original.
Keywords: Head posture, craniocervical,
flexion exercises, scapular stabilization
exercises, range of motion, plumb line, neck
disability index, goniometer,
numeric pain rating scale,

craniovertebral angle.

Introduction

Neck pain is the utmost common problem in the world. Neck pain is termed as the pain and
soreness sensed usually among the first thoracic vertebra and the lower end of the occiput®?2.

Pain in the neck region may be caused due to prolonged fixed position of the head, neck, and
shoulders in our activities of daily living®. Abnormalities in head posture are assumed to be linked
with the persistence of neck pain, thus according to some researchers, it has a great deal of
importance during the examination. In chronic neck pain, sling exercises by McKenzie treatment
showed significant improvement to decrease pain, and increasing range of motion, and strength®.
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Patients with neck disorders often develop a Forward head posture. Researchers reported that
around 60% of patients with pain in the neck region have a forward head posture®. Pain in the
“Assistant Professor, Riphah College of Rehabilitation & Allied Health Sciences, Lahore,
Pakistan neck region is more prevalent in females than males. Although, the frequency of
forwarding head posture increased with prolonged disease duration which is directly related to
old age, in which the range of the cervical spine is usually decreased®52, Jeong-1l Kang, Hyun
Ho Choi et al 2018 determined the impact of scapular stabilization exercise on the positioning of
the neck and the activity of muscles that have undergone the structural alterations surrounding
the neck region as a result of the forward head position. Stabilization of the scapula brings about
perfection in position by stimulating the lower trapezius and the serratus anterior muscle®. In 2020
a research reported by P.Gurdut et al und postural exercise used in the treatment of asymptomatic
FHP ¢! Kang-Seong Lee conducted research and followed more 1than -month nth scapular
exercise regime, modifying the position and movements of the scapula for recovery from chronic
mechanical neck pain symptoms and restoration of proper neck function®. Jun Cheol Lee et al
2018, found-the-data for-developing-training regime-that-helps in improving head posture with
strengthening and elongation/stretching techniques of upper extremity muscles to find their result
on correcting-pose. This study showed signify results for a group who performed neck and chest
extensor muscle training'? Na-Yeon Kang et al conducted a study in 2022, and their results
showed that scapular stabilization exercises and thoracic extension exercises presented significant
results in forward head posture and improve breathing pattern®. Joana P et al 2018 did research
on the association between forwarding head posture and pressure-pain-thresholds neck pain
characteristics and forward head posture among the students. A significant association was not
found between pressure pain thresholds and forward head posture in the asymptomatic group.
19% of the variance of forward-head posture was noticed in the participants having pressure
thresholds at the right trapezius, having neck pain. The study concluded that in asymptomatic
students, forward-head posture and pressure pain threshold are not associated!*. Limited
researches are available to manage pain and abnormal forward head posture in this female
population. In this study, Forward head posture measurements and factors for many years of worn
scarves ow many hours covered per day are examined.

Methodology

A randomized clinical trial rewash registered on clinical trial.gov with clinical trial number
NCT04557904. The study was conducted at the outdoor physical therapy departments of Akhtar
Saeed hospital, 6 months after the approval of the synopsis. Non-probability purposive sampling
was used. 50 sample sizes were taken in this study by expecting a mean pain of 31.9 + 2.6 using
95% power of the study and 5% its level of significance®®. Female age group between 20 to 40
years with a minimum duration of wear head scarves participated in this study. While on
assessment Craniovertebral (CV) angle was less than 50 degrees and pain on NPRS between 4 to
6. Those subjects were excluded from having any systemic illness, history of fracture in the last
6 months, steroidal use, and neuropathic pain or nerve entrapment sign in the upper limb. Subjects
were randomly divided into groups. The envelope-sealed led method was used Written consent
was taken from patients before treatment. Group A subjects were treated with Craniocervical
flexion exercises and the subjects in group B were treated with scapular stabilization exercises.
Before treatment evaluation was completed by using NPRS and NDI as subjective measurements.
For objective assessment goniometry was used for the measurement of AROM the plumb line
method for measuring head posture. The last reading was taken at the end of the 4th week. The
assessor was another physiotherapist who was blind after the intervention assignment. All
changes recorded and saved after that were analyzed by using SPSS 25.
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Results

Descriptive statistics of both groups were taken. (Table 1) The collected data was normally
distributed p-value was more than 0.05 then apply parametric test. An independent sample t-test
was applied to compare the effect of Craniocervical flexion exercises and scapular stabilization
exercises on neck pain and forward head posture improvement (Table 2). Both groups showed
improvement in plumb line values (forward head posture) and cervical spine mobility (Table 3)
Numeric pain rating scale (NPRS) and the Neck disability index (NDI) score values after the 4-
week exercise program (p-value<0.05). All these outcomes except plumb line value and NDI
score showed statistically significant improvement in the Craniocervical flexion exercise group
than scapular stabilization exercise group (p-value<0.05) but no significant difference was noted
between these two groups' NPRS score values (p-value>0.05). However, within-group
comparison of, plumb line value, NDI, NPRS, and cervical range of motion in all directions was
calculated by paired sample t-test. The mean difference in pre-treatment and post-treatment values
for both groups showed statistically significant differences for all the parameters with p-
value<0.05.

Study Group N Min. Max Mean S.D
Age 25 21 40 29.56 5.6
Group A Height (cm) 25 4.1 5.7 5356 0.3
Weight (kg) 25 45 78 60.76 9.6
Age 25 21 40 30.96 5.3
Group B Height (cm) 25 5 5.7 5.28 0.2

Weight (kg) 25 45 78 6028 9.3

Descriptive Statistics N=50 Craniocervical flexion exercises* Group A= 25
Scapular stabilization exercises *Group B=25

The table showed the average value of age, height, and weight of group A. Minimum age of
patients in group A was 21 years and the maximum age was 40 years with a mean of 29.56 and
SD of 5.64. The minimum height of patients in group A was 4.11 ft. the and maximum age of
5.70 with a mean value for height was 5.35 and SD .30, minimum weight of patients in both
groups A was 45 kg and the maximum weight was 78kg with a mean of 60.76 kg and SD 9.63.
However, the minimum age of patients in group B was 21 years and the maximum age was 40
years with a mean of 30.96 and SD of 5.26. The minimum height of patients in group B was 5.00
ft. and the maximum height of 5.70 with a mean value for height was 5.28 and SD .20, minimum
weight of patients in both groups B was 45 kg and the maximum weight was 78kg with a mean
60.28 kg and SD 9.26.

Cranio Cervical

Flexion Exercises Scapular Stabilization

Exercises (N=25)

(N=25)
Mean + SD Mean * SD P-value
Numeric Pain Rating Scale 6.04 +1.05 6.04 £1.17 1
Neck disability index score 23.88 +4.92 24.12+4.03 0.851
Plumb Line 3.39+0.39 3.44+.28 0.619
Flexion 40.76x2.20 41.12+1.81 0.531
Extension 41.20+4.52 40.32+4.55 0.496
Right Side Flexion  31.00+2.14 30.76+1.85 0.674
Left Side Flexion ~ 30.36+1.80 30.68+2.23 0.579
Right Rotation 56.20+3.59 56.16+3.11 0.967
Left Rotation 53.7243.06 53.72+2.54 1

NPRS, NDI, Plumb line, and ROM comparison between groups

*SD=Standard deviation
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Both groups were similar in numeric pain rating scale score, neck disability index score, plumb
line value and cervical functional mobility at baseline treatment values with a p-value>0.05. The
mean value of the numeric pain rating score were 6.04 £1.05 and 6.04 +1.17 for the craniocervical
flexion exercise group and scapular stabilization exercise group respectively. The mean neck
disability index score was 23.88 +4.92 for the craniocervical flexion exercise group and
24.12+4.03 for the scapular stabilization exercise group. The average value of the plumb line for
the craniocervical flexion exercise group was 3.39+0.39 and 3.44+.28 for the scapular
stabilization exercise group.

Scapular
Craniocervical flexion  stabilization
Plumb Line value exercises (N=25) exercises
(N=25) P-value
Pre-treatment (Mean £SD) 3.39+0.38 3.44+0.28 0.619
Post-treatment (Mean +SD) 2.90+0.39 3.17+0.33 .012

Between Group Comparisons of Plumb Line value

An independent sample T-test was applied to measure any significant difference between Pre and
Post Treatment values of a plumb line. The results showed that there was a statistically significant
difference between the two groups with a p-value < 0.05, but there was a greater reduction in
plumb line value was measured in the craniocervical flexion exercise group (group A) with a
mean and SD 2.90+0.39 as compared to scapular stabilization exercise group (group B) with mean
and SD 3.17%0.3.

Discussion
The current study indicated that cervical ranges were limited especially in left and right rotation
and extension. Moreover, the greater increase in NPRS and NDI scores is seen in females who
use to wear the head scarves 8 or 10 hours daily regularly but the number of years wearing the
headscarf, use of under hijab cap, and hijab volume don’t show the statistically significant
difference in cervical range of motion limitation, NPRS, and NDI scores. The limitation of this
study is that duration was short a four weeks exercise program, which cannot describe the long
terms effects of these exercises. Muscle energy techniques and stabilization exercises were
effective to increase mobility of forward head posture and rounded shoulder® However, the age
of onset of wearing a head scarf and number of years worn showed no statistically significant
difference in cervical spine range® Thus, prolonged use of wearing a head scarf may result in
adaptive shortening of muscles and changes in the neck posture. Neck mobility can be restricted
due to the daily use of a head scarf, which may act as a physical barrier to a cervical range of
motion which is quite similar to the results of Dunleavy K et al*” Cht yip et al. determined that
increased forward head posture ratio was seen in patients with decreased Craniovetebral angle,
therefore, increase in forwarding head posture increase the disability*8. The results of this study
revealed that females wearing head scarves show a decrease in Craniovetebral angle or neck range
of motion as measured by a cervical goniometer which is supported by the findings of the Lopez
et al. study. They measured the head posture in the standing position of patients with and without
neck pain. They found that individuals with neck pain have decreased Craniovetebral angle than
pain-free individuals'®. The subjects with insidious onset of pain while having a history of chronic
neck pain f out the left rotation restriction as in this study?°. In addition, Lee et al. reported the
significantly reduced left-side rotation of the neck in young participants with neck pain?. Jull et
al. conducted the study which included 40 patients with chronic neck pain, divided into two
treatment groups. Deep cervical flexion exercises were allocated to group 1 and simple neck-
bending exercises were allocated to group 2. The results of that study are in good agreement with
the results of the present study showing that greater improvements in NDI and NPRS scores were
reported in both groups after four weeks of follow-up. However, the effects of deep cervical
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flexion exercises were more beneficial in reducing pain and improving the functional status of
patients with neck pain as compared to simple bending exercises?. 6 weeks deep cervical flexion
exercise program for the participants with neck/cervical pain and substantial decrease in NDI
score. They concluded that after eight weeks of follow-up, the NDI score in the deep cervical
flexion exercise group was significantly improved®. In this study, the craniocervical flexion
exercises as compared to scapular stabilization exercises show better improvement in neck pain
and forward head posture in females wearing headscarves. A study conducted with 8-week
follow-up program for subjects with chronic neck pain who had undergone either generalized
strengthening exercises for the cervical spine or deep cervical flexors activation exercises for four
weeks and assessed the related parameters like neck pain, neck/shoulder posture, and functional
status before 4 weeks and then after the 8 weeks to compare those parameters. The result of their
study indicated that neck pain, neck/shoulder posture, and NDI score were substantially improved
in both groups after four weeks of exercise?*. Kang J-1 et al. 2018 suggested scapular stabilization
exercises for the treatment of problems related to the neck scapula, and upper back. According to
their study results, forward head posture caused by structural derangements and muscles
producing the compensatory movements of the neck can be effectively improved by scapular
stabilization exercises same in the present study, the scapular stabilization exercises are shown to
improve the Craniovertebral angle or cervical range of motion in all directions thus relieving the
neck pain and correcting the forward head posture®. Wegner et al. prescribed scapular stabilization
exercises to 38 patients with neck pain because of the long-term use of technology especially
computers. Their study concludes that these exercises may alter the activity of the trapezius
muscle thus helping in reducing neck pain?. Muscle stiffness and positional faults around the
scapular and neck areas and forward head posture can be improved by scapular stabilization
exercises. Their study concluded that strengthening the weak muscles like the serratus anterior
and lower trapezius and inhibiting the over-activation of the upper trapezius muscle and
enhancing the controlled use of serratus anterior and upper trapezius muscles bring back the
scapular and thoracic scapular positions near to normal from forward head posture?. A study
investigated that scapular stabilization exercise may have beneficial impacts on muscle activation,
craniovertebral angle, and cranial rotation angle. These exercises change asymmetric muscle
activation patterns®. While the current study is also supporting these aspects.

Conclusion
Craniocervical flexion exercises are more effective in improving neck pain and forward head
posture than scapular stabilization exercises among females wearing headscarves.

Recommendations
The only female population was involved in the study. Future research can be conducted on
advanced levels including different areas and more population.
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