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ABSTRACT

Background: Musculoskeletal deficits of the
craniocervical region play an important role in
causing various cervical disorders. Cervical
disorders and neck pain are almost as prevalent
as low back pain and like low back pain; in most
of the cases it is difficult to determine the actual
cause of neck pain hence it is regarded as “non-
specific neck pain”. This study was conducted to
determine the correlation between deep neck
flexor endurance, the intensity of pain, and
functional disability in individuals with chronic
non-specific neck pain.

Materials and methods: A cross-sectional
observational study was conducted on twenty
individuals with chronic non-specific neck pain.
Numerical Pain Rating Scale (NPRS), Neck
Disability Index (NDI), and Craniocervical
Flexion Test (CCFT) were used to measure neck
pain intensity, neck disability, and deep neck
flexor endurance respectively. The correlation
was found using the Pearson Correlation
Coefficient test.

Result: The results showed that there was a
positive correlation found between NPRS and
NDI, and CCFT has negative correlations with
NPRS and NDI respectively.

Conclusion: The findings suggest that the lesser
deep neck flexor endurance corresponded to
greater neck pain intensity and disability.

Keywords: cervical spine, neck disability index,
neck pain, craniocervical flexion test, deep neck
flexors endurance, correlation.

INTRODUCTION
It has been stated that all the living species
with spinal curvatures will experience spinal
pain in their lifetime. Hence, neck pain is
anticipated to be one of the common
musculoskeletal ailments after low back
pain with a mean point prevalence of 7.6%
(range 5.9-38.7%) and mean lifetime
prevalence of 48.5% (range 14.2-71.0%)
. Prevalence of neck pain increases with
age and most commonly affects women
across the fifth decade of life . Rates of
recurrence and chronicity are high in neck
pain conditions Acute neck pain
resolves within a few days or weeks
however, may become chronic in around
10% of people Neck dysfunction
usually causes pain, a low level of disability
(1011 accompanied by  substantial
consequences on everyday life that result in
immense use of healthcare resources
Cervical disorders and neck pain are nearly
as common as low back pain and like low
back pain; in most of instances, it is difficult
to determine the actual cause of neck pain
hence regarded as “non-specific neck pain”
. International Association for the
Study of Pain (IASP) defines neck pain
as pain perceived as arising from anywhere
within the region bounded superiorly by the
superior nuchal line, inferiorly by an
imaginary transverse line through the tip of
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the first thoracic spinous process and
laterally by sagittal planes tangential to the
lateral borders of the neck. On the basis of
duration, another classification proposed by
IASP is: Acute neck pain generally lasts less
than 7 days, subacute neck pain lasts more
than 7 days but less than 3 months, and
chronic neck pain has a duration of 3
months or more
From the literature, it seems that muscular
dysfunction in the cervical spine refers to
changes in structure and function

-~ Moreover, the following deficiencies
have been observed in people affected by
neck pain: reduction in maximal strength, in
the accuracy of head position throughout
dynamic movements and repositioning, in
the efficiency of contraction, and in muscle
endurance
A low-load craniocervical flexion test
(CCFT) is clinically used to investigate the
anatomical action of the deep cervical
flexors, in particular the longus colli and
longus capitis muscles. This clinical test is
typically used to evaluate the person’s
ability to perform and hold a precise upper
cervical flexion motion without flexion of
the mid and lower cervical spine
Self-reported disability and other outcome
measures are an important part of patient
assessment and provide crucial clinical
information to the clinician. The Neck
Disability Index (NDI) is a 10-item
questionnaire that measures a patient’s self-
reported neck pain-related disability. The
NDI is the most widely used, translated, and
oldest questionnaire for neck pain. It has
been shown to have high “test-retest”
reliability. The NDI has also been shown to
be valid when comparing it to other pain
and disability measures. Questions include
activities of daily living, such as: personal
care, lifting, reading, work, driving,
sleeping, recreational activities, pain
intensity, concentration and headache
This paper describes the relationship
between neck pain intensity, deep neck
flexors endurance and neck disability in
individuals with chronic non-specific neck
pain.

MATERIALS AND METHODS
Individuals between the ages of 25 and 53
years diagnosed with chronic non-
specific neck pain were recruited in the
present study. Exclusion criteria were: any
structural bony abnormalities, degenerative
disorders around the cervical spine, any
history of cervical fracture and trauma.
Written informed consent was obtained
from all the participants before participating
in the study. The institutional Ethical
committee of Uka Tarsadia University
granted the ethical approval for this study.

Procedure

A total of 53 individuals with neck pain
were screened at the orthopaedic department
of Shree Sardar Smarak Hospital, Station
Road, Bardoli 394601, Surat, Gujarat, for
the study as per the inclusion and exclusion
criteria. 33 participants were excluded as
they did not fulfil inclusion criteria or not
willing to participate. A total of 20
individuals (11 men, 9 women; mean = SD
age, 36.7+10.05 years) with the diagnosis of
chronic non-specific neck pain were
included in the study. Individuals was
briefly explained about the study with
detailed idea of evaluation and procedure.

Neck pain Intensity

A Numerical Rating Scale (NRS) was used
to measure an individual’s level of pain.
Individuals were asked to indicate the
intensity of pain by using an 11-point scale
ranging from 0 (“no pain”) to 10 (“worst
pain imaginable”). Pain relief was measured
with a numerical scale. The reported
reliability of NRS is ICC= 0.8530 and
validity isr=0.84731

Neck disability

The Neck Disability Index (NDI) was used
to assess neck disability. It is a self-reported
measure that contains 10 items, 7 related to
activities of daily living, 2 related to pain,
and 1 related to concentration. Each item is
scored from 0 to 5, with higher scores
corresponding to greater disability. The NDI
has been shown to have a high degree of
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test-retest reliability and strong construct
validity as well as internal consistency

. Research has found the test-retest
reliability of the NDI to be moderate (ICC
of 0.68) and the internal consistency to
be high (alpha = 0.80- 0.92)

Deep neck flexors endurance

An inflatable air-filled pressure biofeedback
sensor (Stabilizer; Chattanooga Group,
Hixon, TX) was used to assess the
performance of the deep neck flexors of the
cervical spine. The sensor is placed behind
the neck and is inflated to 20 mm Hg, which
is sufficient to fill the space between the
testing surface and the neck, without
pushing the neck into a lordosis. The
pressure sensor is used to monitor the slight
flattening of the cervical lordosis that occurs
with the contraction of the deep neck
flexors- particularly the longus colli muscle-
and registers the muscular effort and
associated small movement of the cervical
spine as an increase in pressure. Any
unwanted head lift or general cervical
flexion results in a decrease in pressure.

The CCFT is performed with the subject
supine. The subject performs a gentle head-
nodding action of craniocervical flexion (an
action indicating yes) for 5 incremental
stages of increasing range (2 mm Hg each
stage), each stage being held for 10 seconds.
A suggested ideal controlled performance of
the deep cervical flexors should increase the
pressure to 30 mm Hg (an increase of 10
mm Hg). The linear relationship between
the incremental pressure targets of the
CCFT and the craniocervical flexion range
of motion has been demonstrated,
supporting the clinical use of this test

The pressure that the subject can achieve
and hold in a steady manner for 10 seconds
is called the activation pressure score
The tonic capacity of the deep neck flexors
is assessed by monitoring the subject’s

the subject can achieve (Performance
Pressure Index). Loss of pressure of greater
than 20% of the target (usually 2 mm Hg of
pressure) is regarded as a failure, and the
number of repetitions to that point is used in
the calculation of the holding capacity. The
holding capacity is presented as a
Performance Pressure Index (PPI), which is
calculated by multiplying the target pressure
achieved (AS) by the number of successful
repetitions. For example, if a subject can
achieve an increase in pressure of 8 mm Hg
with the upper cervical flexion action (AS)
and repeat this performance 10 times, the
subject will receive a PPl of 80. A study
found an intraexaminer reliability (ICC) of
0.78 and an interexaminer (ICC) of 0.54 for
the PPI, intraexaminer reliability of 0.78,
and an interexaminer of 0.57 for the AS ©9),

STATISTICAL ANALYSIS AND
RESULTS

Statistical analysis was carried out using
SPSS Version 22.0 software. Pearson
correlation coefficient test was used to find
the correlation. Confidence interval was set
at 95% and any value <0.05 was considered
as significant and <0.001 as highly
significant.

The MeanzSD of NPRS, NDI, AS, PPI and
HS of all the individuals are mentioned in
Table 1. Table 2 summarizes the percentage
of subjects in each group who achieved each
of the pressure levels (22,24,26,28, or 30
mm Hg) as their highest-pressure score
during the CCFT.

Table 1: MeanzSD values of NPRS, NDI, AS, PPI, HS of all
the participants

QOutcome measures | Mean+SD
NPRS 5.01+1.41
NDI 12.85+6.43
AS (mmHg) 7.3+1.86
PPI (mmHg) 41.3£17.12
HS (mmHg) 27.3+1.86

Table 2: Highest Activation Score value successfully
achieved by the participants

ability to sustain the upper cervical flexion Pressure Number of Subjects Able to Achieve Target
s . . Level Pressure (%)
position at the achievable pressure in a (mmHg)
present task of attempting 10 repetitions of ;i 20((10(;’%
10-set holds. The holding capacity is judged 26 7(35%)
by the number of successful 10- set holds 28 7(35%)
30 4(20%)
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Correlation between NPRS, NDI and
CCFT

In the present study, participants exhibited
moderate intensity of pain (5.01+ 1.41)
(Table 1). Pearson correlation coefficient
test showed that the NPRS has a positive
correlation with NDI (r=0.69, p=0.0001)
and negative correlation with the variables
of CCFT (AS, PPl and HS) (r=-0.33,
p=0.0088). Hence, we can state that higher

intensity of neck pain corresponds to higher
functional disability and lower deep neck
flexors endurance.

Moreover, a negative correlation was found
between the NDI and the variables of CCFT
(AS, PPl and HS), which implies that
individuals with high NDI score showed
lower deep neck flexors endurance (Table
3).

Table 3: Illustrate Pearson Correlation between NPRS, NDI and the variables of CCFT (AS, PPI, HS).

Neck Disability | Activation Performance Pressure | Highest Activation
Numerical Pain | Index Score Index Score
Rating Sale
Numerical pain 1
Neck Disability Index | .833" 1
Activation score -.798™ -.912" 1
Performance Pressure | -.852™ -.924™ .899™ 1
Index
Highest  Activation | -.798"™ -.912™ 1.000™ .899™ 1
Score

**_Correlation is significant at the 0.01 level

DISCUSSION

The present study showed that individuals
with chronic non-specific pain demonstrated
moderate pain intensity with mild to
moderate functional disability. Additionally,
NPRS has a positive correlation with NDI,
which is obvious to accept that intensity of
pain is proportional to functional disability.
This finding was consisted with the findings
of previous study done by Sergio Parazza et
al ", in which positive correlation was
found between neck pain intensity and
disability.

The study intended to find the correlation of
deep neck flexor endurance with neck pain
intensity and disability. Deep neck flexors
endurance was assessed by making
individuals perform craniocervical flexion
with pressure biofeedback placed behind the
neck. Craniocervical flexion represents the
action of the longus capitis in synergy with
the longus colli, which causes a reduction of
the cervical lordosis The pressure
biofeedback unit, which was placed behind
the neck, monitored the flattening of the
cervical spine as the deep neck flexors were
activated. The results of our study revealed
that 90% of the participants had a highest
activation score between 26mmhg to 30

mmHg. Our results are in contrast with the
study done by G Jull in  which
individuals with neck pain of whiplash and
insidious  origin  demonstrated  larger
pressure shortfalls at all stages of the CCFT.
Similarly, Thomas Tai Wing Chiu et al
found poor contractile capacity of the deep
neck flexors in individuals with chronic
neck pain, particularly in the last 3 levels of
the test. There are three possible
justifications for our results: one reason
could be chronic subjects did not have fear
of movements or catastrophization; second
possibility; participants in our study have a
moderate intensity of pain (5.01+ 1.41) and
mild to moderate functional disability
(12.85£6.43), the third could be activation
of superficial neck muscle while performing
CCFT.

There are some limitations of our study.
Firstly, we recognize that the sample size
was small, and there was a lack of control
group. Secondly, only patients with chronic
non-specific neck pain were included.
Hence, our results cannot be extrapolated to
the acute and sub-acute group of neck pain.
With relation to results of the present study,
while making treatment strategies for
chronic nonspecific neck pain patients, an
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association of pain intensity, functional
disability and endurance of deep neck
flexors need to be considered.

CONCLUSION
The findings suggest that lower deep neck

personality triats inn general population. J
Rheumatol.1991;18:1984-1989.

Borghouts JA, Koes BW, Bouter LM. The
clinical course and prognostic factors of
non-specific neck pain: A systemic review.
Pain.1998; 77:1-13.

9. Hoving JL,Koes BW, de Vet HC et al.
flexors en_durar]ce C(_)rresponds to_ gre_:a}ter Manual therapy, physical therapy or
neck pain intensity and d_lsablllty. continued care by general practitioner for
Furthermore, significant correlation was patients with neck pain: A randomized
found between intensity of pain, functional controlled trial. Ann Intern Med 2002;136:
disability and deep neck flexor endurance in 713-722
individual with chronic non-specific neck 10. Allan Binder. BMJ clinical evidence Neck
pain. pain. The Cochrane Library, 2007, Issue 2,

pg 1-55
Acknowledgement: None 11. Kroeling P, Gross_ A, Gold_smith CH,
Houghton PE, Cervical Overview Group.
. . Electrotherapy for neck disorder (review).
Contlict of Interest: None The Cochrane Library 2009, Issue 3, pg 1-
40.
Source of Funding: None 12. Kay TM, Gross A, Goldsmith CH, Hoving
JL, Bragnfort G. Exercises for mechanical
Ethical Approval: Approved neck disorders (Review). The Cochrane
Library 2009, Issue 4, pg 1-110.
REFERENCES 13. Wolsko PM, Eisenberg DM, Davis RB,
1. Fejer R, Kyvik KO, Hartvigsen J. The Kessler R, Phillips RS.Patterns and
prevalence of neck pain in the world perceptions of care for treatment of back
population: A systematic critical review of and neck pain: results of a national survey.
the literature. Eur Spine J 2006;15:834-848. Spine 2003; 28: 292-297
2. Phadke A, Bedekar N, Shyam A, Sancheti 14. Rempel DM, Harrison RJ, Barnhart S.
P. Effect of muscle energy technique and Work-related cumulative trauma disorders
static stretching on pain and functional of the upper extremity. JAMA 1992;
disability in patients with mechanical neck 267:838-842.
pain: A randomized controlled trial.Hong 15. Boden SD, Swanson AL. An assessment of
Kong Physiotherapy Journal. 2016 Dec. 1; the early management of spine problems
35:5-11. and appropriateness of diagnostic imaging
3. Andersson HI: epidemiology of chronic utilization. Phys Med Rehabil Clin N Am
pain in Swedish rural area. Qual Life 1998; 9: 411-417
Res.1994;3suppl 1:519-26. 16. Chad E. Cook. Orthopedic Manual Therapy
4. Bovim G, Schrader H, Sand T. Neck pain in —An Evidence Based Approach. Pg 93
general population. Spine. 1994;19:1307- 17. Ruud Groeneweg, Hans Kropman ,Huco
1309. Leopold, Luite van Assen ,and et al. The
5. Croft PR, lewis M, Papageorgiou AC et al. effectiveness and cost-evaluation of manual
Risk factors for neck pain : A longitudinal therapy and physical therapy in patients
study in the general population. Pain.2001; with sub-acute and chronic non specific
93:317-325. neck pain. Rationale and design of a
6. Makela M, Heliovaara M, Sievers K et al. Randomized Controlled Trial (RCT). BMC
Prevalence, determinants, and consequences Musculoskeletal Disorders 2010, 11:14:1-9
of chronic neck pain in Finland. Am J 18. International Association for the Study of
Epidermiol.1991; 134:1356-1367. Pain  (IASP). IASPTask Force for
7. Van der Donk J, Schouten JS, Passchier J, Taxonomy. Pain Terminology. Seattle:
van Romunde LK, Volkenburg HA. The IASP;2004.
association of neck pain with radiological 19. John D Childs, Joshua A Cleland, James M.
abnormalities of the cervical spine and Elliott, Deydre S. Teyhe et al: Neck Pain:
Clinical Practice Guidelines Linked to the
International Journal of Science and Healthcare Research (www.ijshr.com) 421

Vol.7; Issue: 2; April-June 2022



Aarzoo Minnat Ansari et.al. Correlation of Intensity of Pain, Functional Disability and Deep Neck Flexor
Endurance in Individual with Chronic Non-Specific Neck Pain: An Observational study

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

International Classification of Functioning,
Disability, and Health From the Orthopaedic
Section of the American Physical Therapy
Association.

Elliott J, Jull G, Noteboom JT, Darnell R,
Galloway G, Gibbon WW. Fatty infiltration
in the cervical extensor muscles in persistent
whiplash-associated disorders: a magnetic
resonance imaging analysis. Spine (Phila Pa
1976). 2006 Oct 15;31(22):E847-55. doi:
10.1097/01.brs.0000240841.07050.34.
PMID: 17047533.

Elliot J, Jull G, Noteboom JT, Darnell R,
Gallowway G: MRI study of the cross-
sectional area for the cervical extensor
musculature in patients with persistent
whiplash associated disorders (WAD). Man
Ther 2008, 13:258-265.

Uhlig Y, Weber BR, Grob D, Muntener M:
Fiber composition and fiber transformation
in neck muscles of patients with dysfunction
of the cervical spine. J Orthop Res 1995,
13:240-249.

Elliot J, Jull G, Noteboom JT, Darnell R,
Gallowway G, Jull G: Fatty infiltrate in the
cervical extensor is not a feature of chronic,
insidious-onset neck pain. Clin Radial 2008,
63:681-687.

Kristjansson E: Reliability of
ultrasonography for the cervical multifidus
muscle in asymptomatic and symptomatic
subjects. Man Ther 2004, 9:83-88.

Flla D, Bilenkij G, Jull G: Patients with
chronic neck pain demonstrate altered
patterns of muscle activation during
performance of a functional upper limb task.
Spine 2004, 29:1436-1440.

Falla D, Jull G, Hodges PW: Feedforward
activity of the cervical flexor muscles
during voluntary arm movements is delayed
in chronic neck pain. Exp Brain Res
2004,157:43-48.

Falla D, Bilenkij G, Jull G: Patients with
chronic neck pain demonstrate altered
patterns of muscle activation during
performance of a functional upper limb task.
Spine 2004, 29:1436-1440.

O’Leary S. Falla D, Elliot JM, Jull G:
Muscle dysfunction in cervical spine pain:
implications for assessment and
management. J Ortho Sports Phys Ther
2009, 39:324-333.

Farnandez-De-Las-Penas C,  Perez-de-
Heredia M, Melero-Sanchez A,
Miangolarra- page JC. Performane of the

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

craniocervical flexion test, forward head
posture, and headache clinical parameters in
patients with chronic tension-type headache.
a pilot study. Journal of orhopaedic &
Sports Physical therapy.2007 Feb;37 (2):
33-9.

Howell ER. The association between neck
pain, the Neck Disability Index and Cervical
ranges of motion: a narrative review. The
Journal of the Canadian Chiropractic
Association, Sep;55(3):211.

Edmondston SJ, Bjornsdottir G, Palsson T,
Solgard H, Ussing K, Allison G: Endurance
and fatigue characteristics of neck flexor
and extensor muscles during isometric tests
in patients with postural neck pain. Man
Ther 2011, 16:332-338.

Cleland JA, Childs JD, Whitman JM.
Psychometric properties of the Neck
Disability Index and Numeric Pain Rating
Scale in patients with mechanical neck pain.
Arch Phys Med Rehabil. 2008 Jan;89(1):69-
74.

Waice JA. Validity of a verbally
administered numeric rating scale. Cancer
nursing 1997 april 20(2);88-93.

Cleland JA, Childs JD, Whitman JM.
Psychometric properties of the Neck
Disability Index and Numeric Pain Rating
Scale in patients with mechanical neck pain.
Arch Phys Med Rehabil. 2008 Jan;89(1):69-
74.

Grimmer K, Trott P: The assossiation
between cervical excursion angles and
cervical short flexor muscle endurance. Aus
J Physiother 1998, 44:201-207.

Jari Ylinen, Esa-Pakka Takala, Matti
Nykanen et al. Active neck muscle training
in the treatment of chronic neck pain in
women: A randomized controlled trial.
JAMA 289(19): 2509-2516, 2003.

Cleland JA, Childs JD, Whitman JM.
Psychometric properties of the Neck
Disability Index and Numeric Pain Rating
Scale in patients with mechanical neck pain.
Arch Phys Med Rehabil. 2008 Jan;89(1):69-
74

Waice JA. Validity of a verbally
administered numeric rating scale. Cancer
nursing 1997 april 20(2);88-93.

Hudswell S, Von Mengersen M, Lucas N
THE craniocervical flexion test using
pressure biofeedback: useful measure of
cervical dysfunction in the clinical setting?
Int J Osteopath Med. 2005,8:98-105.

International Journal of Science and Healthcare Research (www.ijshr.com)

422

Vol.7; Issue: 2; April-June 2022



Aarzoo Minnat Ansari et.al. Correlation of Intensity of Pain, Functional Disability and Deep Neck Flexor
Endurance in Individual with Chronic Non-Specific Neck Pain: An Observational study

40. Pietrobon R, Coeytaux RR, Carey TS, Rich-
ardson WJ, DeVellis RF. Standard scales for
measurement of functional outcome for cer-
vical pain or dysfunction: A systematic re-
view. Spine 2002; 27:515-522.

41. Vernon H, Mior S. The Neck Disability In-
dex: A study of reliability and validity. J
Manipulative Physiol Ther 1991; 14:409-
415.

42. Cleland JA, Whitman JM, Fritz JM, Palmer
JA. Manual physical therapy, cervical trac-
tion, and strengthening exercises in patients
with cervical radiculopathy: A case series. J
Orthop Sports Phys Ther 2005; 35:802-811.

43. Mayoux-Benhamou MA, Ravel M, Vallee
C. Selective electromyography of dorsal
neck muscles in human. Exp Brain Res
1997; 113:353-36.

44. Serigio Parazza, Carla Vanti, Caroline
O’Reilly, the relationship between cervical
flexor  endurance, cervical extensor
endurance, VAS, and disability in subjects
with neck pain. Chiropractic & Manual
Ther 2014, 22:10.

45. Jull G, Barrett C, Magee R, Ho P. further

46. Mayoux-Benhamou MA, Revel M, Vallee
C. Selective electromyography of dorsal
neck muscles in humans. Exp Brain Res.
1997;113:353-360.

47. Mayoux-Benhamou MA, Revel M, Vallee
C, Roudier R, Barbet JP, Bargy F. Longus
colli has a postural function on cervical

curvature. Surg Radiol Anat. 1994;16:
367371.
48. Jull G, Kristjansson E, Dall’Alba P.

Impairment in the cervical flexors: a
comparison of whiplash and insidious onset
neck pain patients. Man Ther. 2004;9:89-94.

49. Thomas Tai Wing Chiu. Performance of the
Craniocervical Flexion Test in Subjects
With and Without Chronic Neck Pain.
Journal of Orthopaedic & Sports Physical
Ther 567-571.

How to cite this article: Niyati Desai, Aarzoo
Minnat Ansari. Correlation of intensity of pain,
functional disability and deep neck flexor
endurance in individual with chronic non-
specific neck pain: an observational study.

clinical ~clarification of the muscle  International Journal of Science & Healthcare
dysfunction ~ in  cervical  headache.  Research. 2022; 7(2): 417-423. DOI: https:/
Cephalalgia 1999;19:179-85. doi.org/10.52403/ijshr.20220458
*khkkkikkk
International Journal of Science and Healthcare Research (www.ijshr.com) 423

Vol.7; Issue: 2; April-June 2022



