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with 60 participants who met the inclusion and were randomly allocated into
the study group (n=30) and the control group (h=30). Neck pain disability was
evaluated before, one month after the initiation of deep cervical flexor muscle
strengthening exercise. Results: Majority (>70%) of the participants were
female, with a mean age group of 18.72, and used mobile phones and computers
with improper ergonomics. There were significant (p<0.001) changes after one
month in the overall neck disability index within the study group and between
the study and control groups compared by paired t and independent t-
test. Conclusion: This finding concludes that the outcome effectively reduces
neck pain and its associated disability and could be incorporated into routine
day-to-day practice to reduce neck pain, thereby minimizing the disability.
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1. Introduction

Neck pain is one of the work-related musculoskeletal problems and is a significant cause of morbidity
and disability in everyday life and at work. The prevalence of neck pain ranges from 16.7% to 75.1%
globally. It is generally higher in women than in men, peaks at around 45 years of age * and also higher
in high-income countries ** and urban areas compared with rural areas.* Neck pain prevalence is high
among undergraduate students 5, and approximately 30% of people with neck pain experience
restrictions in their activities of daily living.® The Global Burden of Disease 2017 reported that
musculoskeletal conditions are the second highest contributor to Global Disability.” The causes of neck
pain including ergonomic such as strenuous improper posture, physical activity, use of force and
vibration, repetitive movement; individual factors like age, body mass index, genetic and family history
of pain due to the musculoskeletal problem; behavioral factors are smoking and level of physical
activity; and the psychosocial problem of stress, anxiety, depression, and job satisfaction.® °® Poor
posture while using a computer by leaning over a computer or hunching over a computer table strains
the neck muscles. Forward bending of neck posture for a prolonged time and repetitive movements are
significantly associated with neck pain® An increase in time spent texting messages on mobile phones
or computers due to advancements in information and communication technologies. The increasing use
of new information and communication technologies has led to an increase in time spent texting
messages on mobile phones or computers, which might have a long-term impact on neck pain,
potentially due to prolonged neck flexion.!* Several studies suggested a strong relationship between
computer usage and neck pain. 241t also has been proposed that the duration of use of mobile phones,
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laptops, computers, TVs, video games, and even backpacks has forced the body to adapt to the forward
head posture and kyphosis.'® Exercise is an essential component of treatment programs for patients with
neck pain.’®1” Research studies proved that the cervical flexor muscles of longus colli and longus capitis
strengthened and improved by deep cervical flexor muscle strengthening exercise.'®*° It plays a vital
role in stability throughout the cervical spine and increases amplitude in the more superficial neck
muscles, including the sternocleidomastoid and scalene muscles.?® Maintenance of the upright posture
of the neck needs strong muscles; exercises are shown to be beneficial in it. Conventional neck exercises
help reduce pain, but the literature suggests that deep cervical flexor muscle strengthening exercise is
more effective in reducing disability. Hence, the present study investigated the effect of deep cervical
flexor muscle strengthening exercises on neck pain disability among undergraduate students.

2. Materials And Methods

A randomized controlled trial was adopted to conduct the study by the College of Nursing, Saveetha
Institute of Medical and Technical Sciences, between January and February 2022 after obtaining formal
permission from the head of the institution. The study group (n=30) and control group (n=30) were
selected from the lottery method after the initial neck pain screening. The sample size was calculated
by Sigma Plot 13 (Systat Software Inc., USA). The sample size was estimated assuming a 20%
improvement in reduction of neck pain disability with a 35% standard deviation, 80% power, 5%
significance level, and 10% as drop out; the sample size was rounded off to 30 in each for the control
and experimental group. College students, both male and female, who had neck pain disabilities and
were willing to participate in the study were included in the study. The students excluded from the study
were severe neck pain disability, the treatment for neck pain and contraindicated for doing exercise,
and neck pain by any other underlying pathological conditions.

The study participants explained the purpose of the study in their regional language and clarified the
doubt. Written informed consent was obtained from the participants after assuring confidentiality.
Background information was collected by a self-administered questionnaire using a structured
guestionnaire. Both groups measured pre-test on neck pain disability using the neck disability index
scale. The primary outcome is neck pain disability, measured by the Neck Disability Index (NDI). The
intra-class correlation’s reliability of the neck disability index scale was 0.98 and had strong correlation
coefficients suggesting that it has good construct validity. Hence this tool is more valid and reliable for
measuring neck pain disability 222, The neck disability index is designed to measure the level of neck
pain and its impact on the ability to manage it in everyday life. This scale consists of 10: pain intensity,
personal care, lifting, reading, headache, concentration, work, driving, sleeping, and recreation. Each
section has six statements and is scored on a 0-5 rating scale. The total possible score is 50 and is
presented in percentage which is interpreted as 0-4points (0-8%) no disability, 5-14points (10 — 28%)
mild disability, 15-24points (30-48%) moderate disability, 25-34points (50- 64%) severe disability, and
35-50points (70-100%) complete disability.

The experimental group received the deep flexor muscle strengthening exercise for one month. The
exercise was designed to administer for one month with 20 minutes of exercise per session. It was
administered under the direct supervision of the investigators after demonstrating the exercise through
PowerPoint and video. It contained two levels, Level | and Level Il. In level I, The participants was
instructed to sit comfortably, look straight ahead with their feet on the floor, bend their heads forward
slightly, and tuck their chin towards the neck. They were also informed to maintain their chin tuck and
position the head, so the eyes were leveled with the horizon. This position was maintained for 1-2
minutes and repeated ten times with 5 minutes relaxation intervals after the first five times of exercise
posture. In level Il, the participants were instructed to perform the same level | exercise and to keep
their head and spine straight and lean forward, followed by informing them to keep their elbows on the
thighs and hold on to this position for 1-2 minutes. It was repeated ten times with relaxation from the
exercise posture after the first five times. During an intervention, the participants were observed for any
progress and untoward effects. Post-test assessment of neck pain and disability was done using the same
tool at the end of one month for both experimental and control groups. The CONSORT flow chart is
given in figure 1.
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Figure 1. Consort flowchart of the study
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The data were analyzed by descriptive and inferential statistical methods using IBM SPSS version 22.0
software (IBM Corp., Armonk, NY, USA) statistical package. The background variables and pre-test
and post-test levels of neck pain disability of the participants were described as frequency and
percentage. The effectiveness of intervention within the group was calculated by paired t-test, and the
effect of intervention between the experimental and control group was compared by unpaired t-test. The
probability of p<0.05 or less was taken as statistically.

3. Results and Discussion

Regarding background variables, most participants (>70%) were female, age group of 18.72, and were
in 1l to IV Years. All 100% were using electronic gadgets of the mobile phone and laptop or desktop,
and more than 50% had a moderate level of neck pain with 4-6 months' duration in both the study and
control groups, as depicted in Table 1.

Table 1. Background Variables of Participants

Background Variables

Study Group n=30 Control Group n=30

Frequency (%) Frequency (%)
Age in Years
a.17-18 4 (13%) 3 (10%)
b. 19-20 14 (47%) 18 (60%)
c. 21-22 12 (40%) 9 (30%)
Sex
a. Male 9 (30%) 6 (20%)
b. Female 21 (70%) 24 (80%)
Year of Study
a.l Year 7 (23%) 4 (13%)
b. Il Year 6 (20%) 7 (23%)
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c. Il Year 9 (30%) 9 (30%)
d. IV Year 8 (27%) 10 (34%)
Electronic gadgets using
a. Mobile Phone / Tab - -
b. Desktop / Laptop - -
c. Combination of both 30 (100%) 30 (100%)

Neck pain Score

a.Mild 13 (43%) 12 (40%)
b. Moderate 15 (50%) 16 (53%)

c. Severe 2 (7%) 2 (7%)

Duration of Neck pain (months)

a.Less than 3 3 (10%) 5 (17%)
b. 4-6 15 (50%) 16 (53%)
c.7-9 7 (23%) 5 (17%)

d. 10-12 5 (17%) 4 (13%)

In the study group pre-test, out of 30 samples, six (20) had no disability, 16(53%) had mild disability,
and Eight (27%) had a moderate disability. In contrast, in the post-test, nine (30%), 19 (63%), and Two
(7%) had no disability, mild disability, and moderate disability, respectively. In the control group, seven
(23%) had no disability, 18 (60%) had a mild disability, and Five (17%) had a moderate disability in
the pre-test. In the post-test, 17 (57%) had mild disability, six (20%) had moderate disability, and seven
(23%) had no disability, as shown in figure 2.

Figure 2. Comparison of pre-test and post-test score of Neck Disability Index

@ No Diszbiity BMild Diability B Moderate Disability

In the study group, students' mean score of overall neck pain decreased from 7.50+1.81 to 5.03+£1.49
and were compared by paired t-test and found a significant difference in the overall neck disability
(p<0.001). The mean lifting score was decreased from 1.17+0.37 to 0.70£0.46 (p<0.001), the mean
reading score was decreased from 1.20+£0.48 to 0.80+0.45 (p<0.001), the mean headache score was
reduced from 0.97£0.55 to 0.50+0.40 (p<0.001), mean headache score decreased from 1.10+0.40 to
0.63+0.55 (p<0.001), mean reading score decreased from 0.37+0.49 to 0.10£0.30 (p<0.001) after one
month of intervention. Other variables associated with neck pain, like pain intensity, personal hygiene,
working, sleep, and recreation, showed a decrease in the level; however not statistically significant. The
change in parameters within each variable and group comparisons are given in Table 2.
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Table 2. Within Group Analysis of Neck Disability Index

Variables

PretestMean

SD

Post-testMean

SD

Meandifference

Paired't'value &
p-value

Painintensity

0.43

0.56

0.33

0.47

0.10

1.14
.264
NS

Personalhygiene

0.37

0.49

0.37

0.49

0.00

0.00
1.000
NS

Lifting

1.17

0.37

0.70

0.46

0.46

5.03
.000
S

Reading

1.20

0.48

0.80

0.45

0.40

3.24
.003
S

Headache

0.97

0.55

0.57

0.50

0.40

3.02
.005
S

Concentration

1.10

0.40

0.63

0.55

0.46

4.47
.000
S

Working

0.83

0.37

0.57

0.50

0.26

2.50
.180
NS

Drive

0.37

0.49

0.10

0.30

0.26

3.24
.003
S

Sleep

0.53

0.57

0.57

0.50

0.16

0.32
.745
NS

Recreation

0.53

0.50

0.40

0.49

0.30

1.43
161
NS

Overall, Neck Disability Index

7.50

1.81

5.03

1.49

2.46

12.57
.000
S

S- Significant NS — Non-Significant

The post-test mean score of overall neck disability between the study and the control group was
compared by independent t-test and found to be statistically significant (p<0.001). The post-test mean
score of study and control group in other variables of lifting, reading, headache, and concentration were
statistically decreased from 0.47+0.50 to 0.03 £0.32 (p<0.001), 0.45+0.67 to 0.07+0.45(p<0.001),
0.40+0.73 to 0.17+0.79 (p<0.001), and 0.47+0.57 to 0.03+0.66 (p<0.001) respectively. The change in
parameters within each variable and between the group comparisons are given in Table 3.

Table 3. Between Group Analysis of Neck Disability Index

Study group Control Group
Variables Mean SD Mean SD Inijtt?{)/zr:gsnt
difference difference
1.71
Pain intensity 0.10 0.48 0.113 0.57 .092
NS
0.72
Personal hygiene 0.00 0.45 0.10 0.60 474
NS
e 3.95
Lifting 0.47 0.50 0.03 0.32 000
S
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3.15

Reading 0.45 0.67 0.07 0.45 003

2.89
Headache 0.40 0.73 0.17 0.79 .005

3.11

Concentration 0.47 0.57 0.03 0.66 .003

1.56
Working 0.27 0.58 1.03 0.55 118
NS

1.86
Drive 0.27 0.45 0.00 0.64 .068
NS

0.89
Sleep 0.03 0.55 0.16 0.59 372
NS

1.97

Recreation 0.130 0.50 0.10 0.40 054

9.97

Overall neck disability 547 1.07 0.70 1.36 000

index

S- Significant NS — Non-Significant

Neck pain is a significant problem affecting young and older adults nowadays due to an increasingly
sedentary population with an increasing dependency on computers, mobile phones, and other forms of
technology.*® 4 It is more common for college students as they spend more time using mobile phones,
computers, or desktops for their educational preparation and personal use, even using them as
recreational tools in the current context. The reported reasons that make undergraduate students prone
to neck pain were the usual lack of physical activity, the stress related to studies, and the universal
adoption of different digital gadgets that make undergraduate students prone to musculoskeletal pain-
related.?® Physical exercise, duration of reading, and awkward posture were significantly associated
with neck pain.?® The present study findings reveal that all participants were using mobile phones and
computers with improper ergonomics, and the majority were female, with a mean age group of 18.72.
It also found that more than 50% had mild to moderate disabilities. Proper ergonomics and exercise is
the best way to prevent and treat neck pain and its associated disability. Hence the current study
investigated the impact of deep cervical flexor muscle strengthening exercise on neck and pain disability
among undergraduate students. The study findings proved the significant improvement in overall neck
disability index in the study group compared with the control group after thity sessions of deep cervical
flexor muscle strengthening exercise within the study group and a significant difference between the
study group and the control group. Six weeks of deep flexor and deep extensor muscle strengthening
exercises can improve neck disability, pain intensity, CV angle, and neck-muscle strength in chronic
mechanical neck pain is consistent with current study findings.?” Participants who received deep flexor
muscle strengthening exercise with pressure biofeedback had shown statistically significant
improvement in muscle pain, disability, and endurance. It was also found to be substantial
improvements in the disability associated with improvements in pain due to an increase in endorphins,
better neuromuscular control, and activation of muscle ergoreceptors.?? A significant relationship
between deep cervical flexors and pain intensity and change in pain level.?® The present study also
showed significant improvement in lifting, reading, concentration, driving, and headache reduction after
four weeks of intervention. Four weeks of deep cervical flexor training is more effective than
conventional isometrics training in improving forward head posture and decreasing pain and disability
in dentists suffering from chronic neck pain.*®
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Deep neck flexor exercise shows statistically significant improvement in functional disability on NDI,
cervical lateral flexion, rotation, and reduction in pain.® Four weeks of deep cervical flexor training
effectively alleviated neck pain and improved functional status in adolescents using computers regularly
in the study group compared to the control group. Still, there was no improvement in forwarding head
posture, contrasting with the present study finding.®? The earlier related study results are consistent with
the current study finding; however, the current study is limited in measuring cervical muscle strength,
muscle endurance, forward head posture, and the long-term effects of exercises. And also, other
associated factors for neck pain, like climate conditions, nutrition, and psychological factors, could not
be assessed and controlled during the study period. Further study can be recommended for an increase
in sample size with a long duration of intervention and follow. A comparative study of deep flexor
muscle strengthening exercise with any other ergonomic exercise for work-related neck pain may be
considered.

4. Conclusion

In conclusion, the deep cervical flexor muscle strengthening exercise outcome is effective in the
reduction of neck pain and its associated disability. The selected participants became comfortable and
compliance to practice. It also found that this exercise is very safe as it did not cause adverse effects
during the study period and should still be clinically correlated. Deep flexor muscle strengthening
exercises could teach undergraduate students to practice and incorporate them into their daily routine
to reduce neck pain, thereby minimizing the disability.
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