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ABSTRACT

INTRODUCTION. VDT (video display terminal or visual display terminal) is used, especially in ergonomic studies, for the computer
display. When using a VDT, static posture raises muscle tension, which causes a variety of neuromuscular symptoms, most frequently in
the upper body, including discomfort, numbness, loss of function, and other symptoms. The advent of the technological revolution has
rendered modern computing and communication tools indispensable for both professional and recreational purposes. The companies
have extended its market reach by introducing their computing products, specifically Video Display Terminals (VDTs), beyond the
confines of traditional business settings to include personal laptops used in residential spaces such as bedrooms.

AIM. The study aimed to compare the effects of stabilization exercises vs traditional exercise on cervical range of motion and the
Craniovertebral angle in VDT users with a forward head posture.

MATERIALS AND METHODS. Comparative study design with 26 participants, comprising both genders with forward head posture
between the ages of 20 and 35. Following selection, subjects were randomly divided into two groups: Group A, which received
stabilization exercises, consist of 12 subjects; Group B, with 14 subjects; the main outcome measures were cervical range of motion and
Craniovertebral angle.

RESULTS. Group A shows statistically substantial improvement in all the outcomes. Group B also shows statistically significant
improvement in selected cervical range of motion; however, the group did not improve the Craniovertebral angle and cervical rotations
substantially.

CONCLUSION. The results of the current study showed that stabilizing exercises are superior to conventional training in reducing the
craniovertebral angle and increasing cervical range of motion in visual display terminal users with a forward head posture.
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BnusHue cTa6Mnusnpyowmnx ynpaxHeH1Mi Ha KPAaHUOBEPTE6PANbHbIM
yron v QUanasoH ABUXEHUS LULEeNHOro OTAena No3BOHOYHUKA
y nonb3oBaTenen BusyasnbHbIX AUCIIEEB C NOJIOXXEHUEM rofioBbl Bnepep,

Wbama C., 2 Harapapx C."

OmoeneHue puzuomepanuu onopHo-08U2aMesIbHO20 anhapama u cnopma, lhicmumym ¢gusuomepanuu laomawpu,
YHugepcumem Hayk o 30oposbe umeHu Padxuea [aHOou, baHzanop, KapHamaka, ViHous

PE3IOME

BBEAEHUE. BAT (BuaeoancnnenHblii TepM1HaN Uy BU3yanbHbI SUCMENHBIN TePMIMHAN) UCMONb3YeTCsA, 0COOEHHO B 9ProHOMUYECKNX
nccnefoBaHNAxX Afia otobparkeHNA MHPOPMaLMM Ha SKpaHe KomnbtoTepa. Mpu ncnonbsosaHum BAT cTaTnyeckan no3a Bbi3blBaeT Hanps-
»KeHVe MbILLL, YTO MPUBOAMT K Pa3INyHbIM HEPBHO-MbILLEYHbIM CUMMTOMaM, Yallie BCEro B BEPXHEeW YacTu Tena, BKoyaa AnckoMmepopr,
OHeMeHVe, NoTepto GYHKLMM 1 fpyre CMMITOMbI. HacTynneHne TeXHONOrMyeckom peBooLmmn CAeNnano COBPEMEHHbIE KOMMbIOTEPHbIE
1N KOMMYHWKaLMOHHble CPeACTBa He3aMEHUMbIMU KaK Ana NpodeccroHanbHbIX, Tak 1 ANA pa3BneKkaTesibHbiX Lenei. KomnaHum pacwu-
punu cdepy cBoero BANAHWA Ha PbIHOK, BbIBEAA CBOW BbIUMCIUTENbHbIE MPOAYKTbI, B YacTHOCTV BAT, 3a paMKu TpagMLUMOHHON AenoBom
cpepbl 1 PacnpPoOCTPaHUB UX Ha MEPCOHasIbHble HOYTOYKM, CMOJb3yeMble B XKUJTbIX MOMELLEHUAX, HaNPUMep, B CMasbHAX.

LLEJIb. CpaBHWTb BAMAHKE CTabUAN3NPYIOLWNX YNIPaXHEHWI N TPAAVNLNOHHbIX YNPa)KHEHWI Ha AMana3oH ABUXKEHNA LWeNHOro oTaena
NO3BOHOYHVKa U KpaHoBepTebpanbHbI yron y nonb3osaTener BAT c HakNoHOM ronosbl Bnepeg.

MATEPUAJIbl U METOJbI. B cpaBHUTENbHOM UCCNEA0BAHMM NPUHANN yyacTne 26 YesioBeK 060UX NOMOB C NPAMON NO30W FON0BbI
B Bo3pacTe ot 20 o 35 neT. [Nocne ot6opa ncnbiTyemble O6binn cnyyaniHbiM 06pa3om pasgeneHbl Ha ABe rpynnbl: [pynna A, nonyvasluas
cTabunusmpyiolme ynpaxxHeHus, coctosana n3 12 yenosek; Mpynna B — u3 14 yenoBek; OCHOBHbIMM NOKa3aTenamm Obiny gnanasoH
[BVPKEHUA LWEeNHOro oTAeNna No3BOHOUYHMKa U KpaHoBepTebpanbHbIiA yros.

PE3VYJIbTATbI. [pynna A nokasana CTaTUCTUYECKN 3HaYMMOe ynyulleHre No Bcem nokasatenam. [pynna B Takxe nokasana cratnctu-
YeCcKy 3HauMMoe ynyulleHrie B BbIGpaHHOM finana3oHe ABMXeHNA LWeHOro OTAeNa; OAHAKO rpynna He ynyJlinna KpaHnosepTtebpanb-
HbI Yron 1 poTauuio WenHoro oTaena.

3AKJTIOYEHUE. Pe3ynbTtaTbl JaHHOrO UCCNef0BaHUA NOKa3sanu, YTo CTabunmsmpyiolime ynpaxxHeHa NpeBOCXOAAT 0OblUHbIe TPeHU-
POBKM B YyMeHbLUeHNW KpaHoBepTebpanbHOro yria 1 yBenmyeHnn ananasoHa ABMXKeHVA WeNHOro otaena no3BoHOYHMUKA Y NOMb30-
BaTeneln BM3yanbHbIX TEPMUHAOB C MOJIOXKEHMEM roNoBbl BNepes,.

KJNTIOYEBDIE CJTOBA: nonb3osatenu TepmiHanos ¢ BU3yanbHbIM AUCTIEEM, NONOXeEHUE roNoBbl Briepe, WBeNLapckui May,
CTabUAM3VPYIOLLNE YTPaKHEHNS.

Ona uyntupoBaHua: Shyama S., Nagaraj S. Effect of Stabilization Exercises on Craniovertebral Angle and Cervical Range
of Motion among Visual Display Users with Forward Head Posture. Bulletin of Rehabilitation Medicine. 2023; 22(5): 48-53.
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*[na koppecnoHgeHuymmn: Nagaraj Sibbala, E-mail: nagarajsibbala@gmail.com

INTRODUCTION

In technologically advanced eras, computer users have
grown to be the most important group for keeping up
with time and progress. To enable and speed up data flow
and information, banks, government agencies, corporate
organizations, autonomous institutions, and nearly every
organization are becoming computerized. Modern computing
and communication tools are now necessary for both work and
play due to the arrival of the technology revolution. They have
expanded their presence with their computing devices VDT from
the fixed desktop of an office environment to a user's laptop in
the bedroom [1-2].

Conferring to National Statistical Office reports that as more
individuals own computers and have access to larger internet
networks, the amount of time per week that each individual
spends using a computer has substantially increased, rising
from 5.9 hours in 1997 to 14.6 hours in 2003. Additionally,
56.2 % of computer users log on for 10 hours or more per
week. Computers boost productivity and effectiveness at work,
but prolonged use can cause VDT syndrome, which can cause
headaches, visual disturbances, musculoskeletal pain, and other

CraTbA nonyyeHa: 19.07.2023
CraTbsa NpuHATa K neyatu: 04.09.2023
CraTbA ony6nukoBaHa: 02.10.2023

symptoms. Of these concerns, musculoskeletal issues are the
most prevalent [3-6].

The characteristics of the task determine the effects on head
and neck posture. VDT work typically entails staying in a fixed
position for an extended period. Szeto et al. [7] discovered that
during VDT work, People tend to hunch their heads forward
more often, which is comparable to a protracted portion of the
cervical spine where the lower cervical vertebrae are flexed in a
forward glide and the upper cervical vertebrae are extended [8].
This forward head posture involves an excessive anterior part of
the head regarding the theoretical plumb line perpendicular to
the body's center of gravity.

Although the link between forward head posture and neck
pain has not been established, a tool for developing neck pain
from habitual postures has been demonstrated [9] According to
research on the effects of sustained forces, a single stance should
not be held for more than 60 minutes. McGill and Brown have
demonstrated that 20 minutes of persistent stress can cause
soft tissue creep, with recovery requiring up to 40 minutes [10].

The normal cervical lordosis is a curve in the cervical spine,
which houses the neck vertebrae. This curve is perfectly standard
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and even desirable because it aids in the stabilization of the head
and spine. The cervical lordosis in a healthy spine resembles an
extensive C, with the C pointing towards the back of the neck.
The load affects cervical postural changes. Prolonged static
postures are more common, and both non-neutral and neutral
neck postures have been linked to cervical discomfort [11].

The studies found that subjects with head, neck, and
shoulder discomfort are more likely to have a smaller
craniovertebral angle, which indicates a forward head
posture, than asymptomatic subjects. Neck posture is
significantly associated with musculoskeletal neck disorders
in occupational settings [12]. FHP and rounded shoulders are
both characterized by head and shoulder protrusion in the
sagittal plane. These changes in the cervical region may lead to
musculoskeletal discomfort, such as "upper crossed syndrome,'
as a result of keeping a bad head position for an extended
period of time (upper cervical extension and flexion of the
lower cervical spine). Additionally, neck and shoulder pain are
prominent complaints among FHP patients [13].

The CV angle is the angle formed by a horizontal line
passing through C7 and a line extending from the tragus of the
ear to C7, which is significantly reduced in subjects with FHP
[14] CV angle, has an average range of 42-54. The CV angle is
a reliable way to assess forward head posture (ICC-0.95) [15].
Restoring normal neck flexion and extension range of motion
should be the aim of treatment for poor cervical posture.
Enhancing cervical mobility to manage CV angle assisted in
lowering the FHP for neck stabilization [16].

Workers in VDU now place proper posture of the cervical
spine in relation to the shoulders. There isn't much that defines
stance based on measurements, and a few other postural
detriments have been linked with quantitative measures;
furthermore, working for lengthy periods of time causes atypical
postures due to the stress that builds up during the workday.

Previously, different ergonomic measures were discussed in
computer users, and the role of stabilizing exercises has become
vital in daily life to avoid future illness development and improve
quality of life further to it age specific protocols can be developed.

AIM

Hence the aim of the training is intended to find out the
effect of stabilization exercises on craniovertebral angle and
cervical range of motion among Visual display users with
forward head posture.

MATERIALS AND METHODS
Participants

The data is collected from Kritiprakashan pvt LTD and
Cognizant technology solutions Bangalore with forward
head posture with total sample size of 26 by simple random
sampling technique. Randomization — Allocation concealment
mechanism:

z +Z1_B Px X2

1-a/2
d2

The group is transcribed on paper and preserved in a solid
closed envelope using the sequentially numbered, solid, closed
envelope (SNOSE) technique. A serial number is inscribed on
the label of the envelope, subsequently attaining the subjects
consent; the researcher opens the sealed envelope and
designates the therapy group as necessary.
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Inclusion criteria
1. Neck pain for more than three months.
2. Desktop or laptop usage for more than 2 hours/day.
3. Both male and female subjects.
4. Age group: 19-35 years.
5. Subjects with forward head posture.

Exclusion criteria

1. Patients with cervical discal pathology (Radiographic
evaluation was done to evaluate for degenerative pathology
to rule out osteophytes).

2. Infectious pathology in or around the spinal column.

3. Previous history of cervical surgery.

4. Patients with temporomandibular joint disturbances.

5. Patients with vestibular imbalance.

The study has been approved by the ethical committee
vide of Padmashree Institute of Physiotherapy, Ref: PIP/EC/15-
10/03-18 dated 15.03.2018. The subjects were divided into
two groups.

Out of 26 subjects 12 were in Group A received stabilization
exercises and 14 were in Group B who received isometric
exercises. The back ground variables of age and gender are
homogenous in both the groups with mean and SD of age and
frequency and percentage of the gender (Table 1).

Table 1. Description of Background Variables

Group A Group B
Nc; Variables (1=12) (n=14) p-value
Mean+=SD  Mean £SD
1 Age 29.00+2.32 29.00+3.43 p=1.00
9(75.0)/3 8(57.1)/6 B
2 Gender (25.0) 42.9) p=0.340

Note: Not significant (p > 0.05).

Group A (n = 12) (Experimental Group): This group
performed stabilization exercises on the Swiss ball. Stabilization
exercises performed strengthening of deep cervical neck
flexors and scapular retractors.

Exercises for strengthening neck flexors

The subjects lay supine with head up and chin tuck both
the hands are placed on abdomen [17]. For strengthening
of scapular retractors: the subjects were positioned prone
with shoulders at 90°-120° abduction, then extended their
spine by externally rotating their arms while maintaining
the chin-tuck.

The subjects performed these exercises twice a week
for four weeks, with ten repetitions and 10 seconds hold in
the first two weeks and 15 seconds hold in the following
two weeks [18].

Group B (n = 14): 10-15 repetitions of isometric exercises
were carried out while lying on the back with the chin
resting against a towel roll under the neck for 10 seconds
at a time, with 15-second pauses in between holds. Then,
in the seated position, isometric workouts were carried out
with maximum effort by resisting cervical flexion, extension,
lateral flexion, and rotation with one's own hand for the
same number of repetitions and duration as in the supine
position.
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Table 2. Comparison of Pre Intervention outcome

variables
Group A Group B
Variables (n=12) (n=14) p-value
Mean+SD  Mean +SD
1 (CVangle 56.50+3.89 58.14+3.65 p=0.279
2  Flexion 26.75+5.27 27.21+363 p=0.795
3 Extension 34.75+796 30.93+356 p=0.118
FlexionlT 50754 709 36504773 p=0473
side
Flexion
RT side 43.08+8.78 42.57+834 p=0.880
Left
Rotation 5342+155 5121134 p=0.703
Right _
Rotation 63.25+6.93 61.71+854 p=0.623

Note: Not significant (p > 0.05).

The stabilization exercise group has performed two sets
of exercise and the isometric group has performed only one
set of exercises hence there is a variation in the frequency
of sessions in the groups.

Outcome Measures

Universal Goniometer for the assessment of cervical ROM
[19] Cervical X-Rays for the evaluation of CV angle [20-23].

A body marker is used to identify the ear tragus and the
spinous process of C7. Draw a horizontal line that intersects C7
and forms a right angle with the vertical. Two lateral pictures of
the person in a relaxed seated position without back support
are taken in order to estimate the craniovertebral angle

Statistical Analysis

The data was carefully elicited on the outcome measures,
and demographic characteristics of the forward head posture
subjects were evaluated by SPSS software (version 20.0). The
level of significance was set at 5 % (i.e., a = 0.05). The frequency
and percentage analysis described the demographic data of
the subjects. Baseline variables and primary variables have
been computed using Mean and standard deviation.

The significant difference between pre- and post-test
results was examined using the paired t-test. The significant
difference between the experimental and control groups was
examined using an unpaired t-test.

The significance of the difference in gender proportion
across groups was examined using the chi-square test. The
Shapiro-Wilk test is used to determine whether the data for
quantitative outcomes are normal. The graphs and tables were
created using MS-Excel and MS-Word.

RESULTS

The outcome measures of CV angle and cervical range of
motion (Flexion, Extension, Left side Flexion, Rt side flexion,
left and right rotation were compared and given in the above
table before the intervention the mean and SD of outcome
measures pre interventionally more or less similar individually
in both the groups. The Unpaired t test was shown to be non-
significant for all the variables (Table 2).

Table 3 presents the pre and posttest comparison of the
outcome measures individually for Group A and Group B the CV
angle, and cervical range of motion Flexion, Extension, left side
flexion and Right side flexion were found to be significant in both
the groups but the outcome measures of left rotation and right
rotation were found to be statistically significant while comparing
pre and post test scores individually in both the groups.

The post-intervention assessment of outcome variables
revealed that Group A (Stabilization Exercises) showed significantly
greater improvement in flexion and extension range of motion

Table 3. Comparison of Pre and Post Intervention outcome variables

Group A Group B

SL.No Variables (n=12) p-value (n=14) p-value

Mean = SD Mean + SD

Pre test 56.50 + 3.89 58.14 £ 3.65

1 CV angle 0.000 p =0.000
Post test 63.42 =+ 4.20 60.64 + 3.60
Pre test 26.75 £ 5.27 27.21 £3.63

2 Flexion 0.000 p = 0.000
Post test 38.50 £ 4.94 29.43 £ 3.45
Pre test 34.75+£7.96 30.93 £ 3.56

3 Extension 0.000 p =0.000
Post test 52.17 £10.1 3271 £3.26
Pre test 38.75+7.99 36.50 + 7.73

4 Flexion LT side 0.015 p = 0.000
Post test 44.08 £ 7.45 39.00 = 7.01
Pre test 43.08 £ 8.78 42.57 £ 8.34

5 Flexion RT side 0.000 p =0.000
Post test 49.75 £ 9.32 43.93 £ 8.30
Pre test 5342 £ 155 5121134

6 Left Rotation 0.079 p =0.207
Post test 59.75 £ 145 5321 +13.2
Pre test 63.25 + 6.93 61.71 £ 8.54

7 Right Rotation 0.063 p =0.752
Post test 68.58 + 11.4 62.93 £ 8.10

Note: Not significant (p > 0.05), significant (p < 0.05).
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Table 4. Comparison of Post Intervention outcome
variables

Group A Group B
"3:; Variables  (n=12) (n=14) p-value
Mean+SD  Mean +=SD
1 C(CVangle 6342+420 60.64+3.60 p=0.083
2 Flexion 3850+494 2943+345 p=0.000
3 Extension 52.17+10.1 32.71+3.26 p=0.000
g flexionll ) 0g1745 3000+701 p=0086
side

Flexion
5 RT side 49.75+9.32 4393+830 p=0.105
6 Lef.t 50.75+ 145 5321%+132 p=0.242

Rotation
7 Rght  ecg4114 62934810 p=0.156

Rotation

Note: Not significant (p > 0.05); significant (p < 0.05).

compared to Group B, which was treated with isometric exercises
(Table 4). The post-test scores of other outcomes did not show any
statistically significant differences between the groups. TheOdata
suggests that the intervention applied in Group A is much more
efficacious than in Group B, whereas the other outcome measures
showed no significant differences. The post-test scores in Group
A exhibited higher mean and standard deviation compared to
the post-test scores in Group B.

DISCUSSION

The study aimed to determine the effect of stabilization
exercises on the CV angle and cervical ROM among visual display
terminal users with forward head posture.

There is a slight variation between groups based on gender,
and it was found to be not f = 1) at the 5 % level, i.e., (p > 0.05).
The baseline characteristics of age were similar in both groups.

Group A improved significantly the within-group results in
the CV angle post stabilization exercises on a swiss ball in the
existing study, with the post-test mean and SD of 63.42 + 4.20
indicating statistically significant improvement (i.e, t = 14.778
and p < 0.001). These findings are consistent with the results of
a study conducted by Boyoung I'm et al. through his findings
the effects of scapular stabilization exercise on neck posture and
muscle activation in people with neck pain and forward head
posture. The finding suggests that, it can concentrate on muscle
activation patterns during different scapular movements, are that
scapular stabilization exercise helps to improve head posture and
pain in patients with neck pain and forward head posture [22].

In the present study, there was a significant statistical
improvement (i.e., p < 0.001) in the cervical ROM post stabilization
exercise, and the findings were comparable to the effects of the
study done by Arins GA et al,, who explained in their research that
when the individual does not move through a comprehensive
range of motion, the muscles regularly shorten, which causes
adaptive variations in muscle length as a result, both regular
and pain-affected individuals' cervical range of motion will be
affected by their head posture [24].

In the present study, there was a statistically significant
improvement (t = 6.813, p < 0.05) in the extension range and
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left lateral flexion (t = 10.142, p < 0.05) in the stabilization group.
The current study's findings are corroborated by Won Gyu Yoo
et al. They observed a correlation between the alterations in the
cervical spine that occur after the usage of VDT (Visual Display
Terminal) and the range of motion in the neck. During their
training, they highlighted a negative association between the
craniocervical angle and neck extension. The negative correlation
can be explained by the association between changes in the
craniocervical angle and the shortening of the scalenus muscles,
resulting in a limited range of motion in neck extension [25]. They
also claimed that there was a negative correlation between left
lateral flexion and the cervicothoracic angle because the people
used their right hands to operate a work station and it's probable
that this repetitive use shortens muscles like the upper trapezius.
The study demonstrated that a stabilizing exercise led to an
enhancement in left lateral flexion, along with an improvement
in muscle control.

In comparison to Group B, Group A's performance significantly
improved statistically (p < 0.001), according to the data. The
results of a study by Hye-Young Cho and colleagues on the
impact of swiss ball stabilization exercise on the deep and
superficial cervical muscles and pain in patients with chronic
neck pain, where he came to the conclusion that the results
showed that continuous swiss ball stabilization exercise, at
specific timings plays a crucial role.

According to Kim D. et al. [16], neck pain with a forward-
facing head posture is linked to a variety of illnesses, including
an excessive workload, postural issues, psychiatric conditions,
bad postures, and structural disorders. They also showed how
treating these conditions can reduce pain and enhance quality
of life in patients with forward head posture.

Limitations

1. The exercise program involved in this study lasted just four
weeks, the findings could not be used to assess the exercise's
long-term benefits.

2. It was challenging to extrapolate the benefits of scapular
stabilizing exercise due to the small sample size.

3. People who had neck pain found it difficult to focus for
extended amounts of time and were certainly under fatigue.

4. The sessions and exercise intensity has been varied as the
concept of exercise intensity is a multifaceted construct that
pertains to the metabolic expenditure associated with a
certain activity session.

CONCLUSION

Subjects with a forward head posture tend to have neck pain
that is correlated with pain intensity. In patients with a forward
head posture, the stabilization exercises showed a significant
improvement in cervical range of motion and craniovertebral
angle. Stabilization exercises significantly affect Craniovertebral
angle and cervical range of motion in Visual display unit users
with forward head posture. Hence this type of exercise can be
incorporated as an ergonomic measure to handle the postural
deviations in different rehabilitation setups.

Recommendations

More research is required to evaluate synchronously acquired
3-D motion and electromyography data of the neck and shoulder
from several VDT workers as well as to comprehend the nature
of motor control issues in deep muscles in patients with work-
related musculoskeletal diseases (WRMD).
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