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Neck pain refers to cervical vertebra joint disorders
accompanied by pain in the upper spinal regions,
including the neck, back of the head, and shoulders,
in addition to limitations in joint movement. Neck
pain may be caused by physical stress associated with
anatomical abnormalities, bad posture, or muscle
tension and fatigue due to repeated movements.
Neurological and psychological factors, in addition to

systemic metabolic factors (e.g., endocrine system
abnormalities or malnutrition), may also be related to
neck pain, all of which can lead to problems in daily
activities of living.1 An additional cause of neck pain
today is smartphone, tablet, and personal computer
usage, with excessive usage linked to musculoskeletal
system disorders, which are accompanied by neck
and shoulder muscle pain and discomfort.2

Musculoskeletal disorders are extremely common,
with approximately 80% of individuals experiencing

An Analysis of Various Factors Affecting Neck Pain and
Dysfunction in Adults with Chronic Neck Pain Using
Regression Analysis

INTRODUCTION

Background: The prevalence of neck pain and neck dysfunction is high in
general population. However, there is little literature on the relationship and
factors affecting neck pain and neck dysfunction.
Objective: To investigate the correlation between neck and shoulder pain,
headaches, neck and shoulder dysfunction, and sleep quality in adults with
chronic neck pain, and factors affecting neck pain and neck dysfunction.
Design: Cross-sectional study
Methods : The sample included 114 subjects, who had complained of chronic
neck pain for more 12 weeks. We conducted a Pearson’s correlation between
neck and shoulder pain, headaches, neck and shoulder dysfunction and
sleep quality and a regression analysis of the related variables, thereby ana-
lyzing factors affecting neck pain and neck dysfunction. 
Results : In the present study, in adults with chronic neck pain, neck pain was
positively correlated with the Neck Disability Index (NDI), Shoulder Pain and
Disability Index (SPADI)-Pain score, and SPADI-Total score (p<.05). The NDI
was positively correlated with neck pain, SPADI-Pain score, and SPADI-Total
score, as well as with Pittsburgh Sleep Qulity Index(PSQI-K) (p<.05).  Among
the factors affecting neck pain, shoulder disability as assessed by the SPADI
was a significantly associated with neck pain, while shoulder pain and shoul-
der disability determined by the SPADI were identified as significant variables
among the factors affecting neck disability. 
Conclusion : These results indicated that as neck pain worsened , shoulder
pain and neck and shoulder dysfunction also increased, which suggested that
shoulder disability affected neck pain. In addition, as the neck dysfunction
increased, neck pain and shoulder pain and shoulder dysfunction increased,
and sleep quality deteriorated, which suggested that shoulder pain and
shoulder disability affected neck disability.
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musculoskeletal-related problems at least once dur-
ing their lifetime. These disorders are frequently
accompanied by neck disability, regardless of age or
sex. In many cases, such disorders progress to
chronic pain.3 In addition, chronic bad posture and
chronic neck and head muscle fatigue can cause
muscle tension, which may lead to tension-type
headaches.4 Headaches and sleep are similar in that
both are greatly influenced by psychological condi-
tions and the surrounding environment. A severe
headache can interfere with sleep, and a sleep disor-
der can cause sensory changes for pain.5

Pain related to the cervical vertebrae may be
accompanied by dysfunction of the upper
extremities.6 Such pain is caused by dysfunction of
joints, muscles, ligaments, and other soft tissues of
the neck. Previous research reported that neck pain
was related to joint dysfunction of the cervical verte-
brae and the structures surrounding them.7

The purpose of this study was to investigate the
relationships among pain, headaches, neck and
shoulder dysfunction, and sleep quality in adults with
chronic neck pain and to predict factors affecting
neck pain and neck disability, thereby providing basic
data for the treatment of adult patients with chronic
neck pain.

In total, 114 college adults (55 males and 59 females)
in their 20s who were attending N University located
in Chungcheongnam-do were included in this study.
The study was conducted between 1 May 2019 and 31
August 2019. Pain that lasted for more than 12 weeks
was classified as chronic.8 Only patients with chronic
pain for more than 12 weeks since the onset of neck
pain were included in this study.  
Exclusion criteria were: musculoskeletal and neuro-

logical surgical experiences that could have affected
the study, neck trauma (defined as a history of trau-

ma to the neck, fracture, distortion and violent attack
which have caused the current neck pain), whiplash
injury, severe disorder of the cervical spine (disk pro-
lapse, spinal stenosis, fibromyalgia), severe physical
and/or mental diseases, medication overuse
headache.9,10

Before the study began, the objectives of this study
were fully explained to the subjects. All the subjects
provided written informed consent. Prior to the study
commencing, the recruitment of the subjects and rel-
evant procedures were reviewed and approved by the
Institutional Review Board of Yongin University
(Approval number: 2-1040966-AB-N-01-20-1812-
HSR-126-10). The general characteristics of the
subjects are shown in Table 1.

Visual Analogue Scale (VAS)
The Visual Analogue Scale (VAS) is the most used

method for assessing pain intensity. To evaluate the
degree of pain using the VAS, the subjects were
instructed to mark the degree of pain that they cur-
rently experienced on the scaled line. The scales
ranged from 0 (painless) to 10 (extreme pain). 11 The
test-retest reliability was very high, with an inter-
class correlation coefficient (ICC) of .97. 12

Headache Impact Test-6 (HIT-6)
The HIT is a questionnaire based on the Internet

HIT and consists of six questions relating to pain,
social function, role function, cognitive function,
psychological pain, and vitality. The answers are
scored using a 5-point Likert scale (1=never,
5=always). The higher the total score, the more
severe the impact of the headache, with 36–49 points
indicating no or little impact, 50–55 points indicating
some impact, 56–59 points indicating a significant
impact, and 60 or higher points indicating a severe
impact. The Korean version of the HIT-6 was used,
and its reliability was .76 to .83.13 The headache pat-
terns of the subjects included unilateral or bilateral
pain in the head, occipital, or retro-orbital areas and 

SUBJECTS AND METHODS

Subjects 

Measurements Method

Age (y)

Height (cm)

Weight (kg)

BMI (%)

Male(n = 55)

25.31 ± 4.31

173.21 ± 5.65

76.13 ± 14.41

25.31 ± 4.31

Female(n = 59)

22.21 ± 3.34

160.20 ± 5.20

57.12 ± 9.66

22.21 ± 3.34

Total(n = 114)

23.70 ± 4.12

166.48 ± 8.47

66.29 ± 15.43

23.70 ± 4.13

Table 1. General characteristics of the subjects (N = 114).

BMI, body mass index



1909

S.Y. Park, S.B Lee

pain in the form of pressure or tightening, with mild
to moderate pain intensity. 

Neck and shoulder dysfunction
1) Neck Disability Index (NDI)
The NDI is a self-report questionnaire, which con-

sists of 10 questions, including seven questions relat-
ed to functional activity status, two questions relating
to symptoms, and one question relating to concen-
tration. The NDI score is the sum of each item, and
the higher the score, the greater the dysfunction
related to abnormalities in the neck area. According
to the NDI, scores of 0–4 denote no disability, and
scores of 5–14, 15–24, and 25–34 signify mild, moder-
ate, and severe disability, respectively. A score of 35
or higher denotes complete disability. Among neck
pain evaluation methods, the NDI is the most popular
method used for clinical evaluations and research
experiments, and it is considered a reliable and useful
assessment tool for neck pain.14

2) Shoulder Pain and Disability Index (SPADI)
This index consists of 13 evaluation items designed

to measure the degree of movement disability, as well
as various activities of daily living of the upper limb.
Five questions on the SPADI are related to the degree
of pain, and eight questions are related to
function/disability, where 0 points indicate “no pain”
and “easy” and 10 points indicate “severe pain” and
“cannot be performed unaided.” The scores on these
subscales are calculated to give an overall pain score,
overall disability score, and total score.15 As shown in
previous research, the Korean version of the SPADI
was very reliable, with an interclass correlation coef-
ficient of .991.16

Pittsburgh Sleep Quality Index (PSQI-K)
The quality of sleep was evaluated using the PSQI-

K (Korean version of the PSQI), which was translated
from the Pittsburgh Sleep Quality Index (PSQI)

developed by Buysse et al.17 and then tested for its
reliability and validity by Sohn et al.18 The index con-
sists of 19 questions on seven areas relating to sleep-
ing habits, including subjective sleep quality, sleep
latency, sleep duration, habitual sleep effects, sleep
disturbances, sleep medication use, and daytime dys-
function, over the past month. The overall sleep
quality was calculated by scoring each area according
to the sleep quality index evaluation method and then
adding up the scores of each area. Higher total scores
denoted lower sleep quality. Cronbach’s a for the reli-
ability of this tool was .83 at the time of its develop-
ment, and that of the Korean version was .84 in
Sohn's study.19

Data analysis
The data collected in this study was analyzed using

SPSS WIN (ver. 20.0). Descriptive statistics were used
to identify the general characteristics of the subjects.
The data are summarized using the mean and stan-
dard deviation. Pearson’s correlation was used to
examine the correlations between neck and shoulder
pain, headaches, neck and shoulder dysfunction and
sleep quality, and a multiple regression analysis was
performed to investigate factors that affected neck
pain and neck dysfunction. In all the analyses, was
an α value of .05. 

The scores of the variables and the correlations
between them are shown in Tables 2 and 3. Neck
pain was positively correlated with the NDI, SPADI-

Correlations between neck and shoulder pain,
headaches, neck and shoulder dysfunction, and sleep
quality

Variables

VAS

Headaches

NDI

SPADI

PSQI-K

Neck

Pain

Disability

Total

Mean ± Standard deviation

3.29 ± 1.60

42.04 ± 7.66

3.12 ± 2.08

7.47 ± 9.08

1.13 ± 1.77

4.55 ± 4.97

4.17 ± 2.50

Table 2. Pain, headache, neck and shoulder dysfunction, and sleep quality levels

VAS, Visual Analogue Scale; NDI, Neck Disability Index; SPADI, Shoulder Pain and Disability Index; PSQI-K, Pittsburgh Sleep Quality Index

RESULTS
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Pain score, and SPADI-Total score (p<.05). The NDI
was positively correlated with neck pain, haedaches,
SPADI-Pain score, SPADI-Total score, and sleep
quality index (p<.05). 

Factors affecting neck pain and neck dysfunction 
The multiple regression analysis performed using

neck pain as a dependent variable revealed that the
R-squared value was .308 and that the adjusted R-
squared value was .282, as shown in Table 4. Among

the factors affecting neck pain, SPADI-Disability was
a significant variable, but no collinearity was found
among the variables.

The multiple regression analysis performed using
NDI as a dependent variable revealed an R-squared
value of .226 and an adjusted R-squared value of
.205, as shown in Table 5. Among the factors affect-
ing neck dysfunction levels, SPADI-Pain and SPADI-
Disability were identified as significant variables, but
no collinearity was found among the variables.

Variables

VAS (Neck)

NDI

NDI

SPADI (Pain)

SPADI (Total)

VAS (Neck)

Headache

SPADI (Pain)

SPADI (Total)

PSQI-K

.256

.216

.224

.256

.348

.381

.348

.256

pPearson’s correlation coefficients

.006*

.021*

.016*

.006*

.000*

.000*

.000*

.006*

Table 3. Correlations between pain, headaches, neck and shoulder dysfunction, and sleep quality

VAS, Visual Analogue Scale; NDI, Neck Disability Index; PSQI-K, Pittsburgh Sleep Quality Index; SPADI, Shoulder Pain and Disability Index; 
*p<.05. 

Variables

SPADI (Disability) .017.109 .530

VIF
BetaB Standard error

Standardized coefficientsNon standardized coefficients

1.019

p

.000

t

6.532

Table 4. Regression analysis of factors affecting neck pain

SPADI, Shoulder Pain and Disability Index; VIF, Variance Inflation Factor,
*p<.05

Variables

SPADI (Pain)

SPADI (Disability)

.021

.023

.076

.078

.332

.289

VIF
BetaB Standard error

Standardized coefficientsNon standardized coefficients

1.178

1.046

p

.000

.001

t

3.648

3.368

Table 5. Regression analysis of factors affection neck dysfunction

SPADI, Shoulder Pain and Disability Index; VIF, Variance Inflation Factor,
*p<.05. 
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This study aimed to investigate the relationships
between neck and shoulder pain, headaches, neck
and shoulder dysfunction, and sleep quality in adults
with chronic pain and to identify factors affecting
neck pain and neck dysfunction levels. Neck pain was
positively correlated with the NDI, SPADI-Pain score,
and SPADI-Total score. In addition, SPADI-
Disability affected factor to neck pain. This results
showed that as neck pain worsened, shoulder pain
increased, and neck and shoulder dysfunction also
increased. That is, as the neck pain increased not
only increase neck disability but also shoulder pain
when activities (e.g. reaching for something on a
high shelf, pushing with the involved arm). This is
thought that as the neck pain increased increase the
dysfunction and as the limitation of daily life
increased increases the neck pain. 
A study reported that on the correlation between the

neck pain and disability, and shoulder pain and dis-
ability in 43 patients with chronic neck pain. The
results of this study revealed VAS-neck score showed
good correlation with score of NDI, SPADI-Pain
score, SPADI-Total score.20 Hermann and Reese
reported that the relationships among commonly
assessed impairment, functional limitation, and dis-
ability measures in patients with cervical spine disor-
der. This result of this study revealed positive corre-
lation between the neck pain, and the NDI for the
disability measures.21

In the present study, the NDI was positively corre-
lated with neck pain, headaches, SPADI-Pain score,
SPADI-Total score, and sleep quality index. In addi-
tion, SPADI-Pain and SPADI-Disability were identi-
fied as factors that affected the NDI. These findings
can be interpreted as follows: the higher the neck
dysfunction, the severer the neck pain, headache,
and shoulder pain, and the lower the sleep quality. It
is thought that as the limit on activity daily life
increased due to neck pain, the shoulder pain and the
limitation on functional movement of the shoulder
also increased, affecting the neck dysfunction.

These results are consistent with studies analyzed
the relationship between pain and disability levels in
24 adults suffering from neck and shoulder pain. The
results of their study showed that intensity of neck
pain and level of disability were positively correlated
and that the NDI and SPADI (total and disability)
were moderately correlated.22 A study reported that
patients with mechanical neck pain exhibited a
greater neck disability and worse sleep quality than
controls. The Pittsburgh Sleep Quality Index score

was associated with  intensity of neck pain and neck
disability.23 A study reported that people with primary
headaches (migraines and/or tension headaches) were
more likely than those without headaches to have
neck pain and that neck pain was most commonly
observed in those with both migraines and tension-
type headaches.24 Others showed that chronic ten-
sion-type headaches caused not only pain but also
other disabilities, such as a decreased range of neck
movement and sleep disorders.25 The same study
showed that they led to reduced work performance
and increased stress among office workers.
Therefore in the present study, as neck and shoul-

der pain increases, the level of disability and discom-
fort in everyday life increases. In addition, neck pain
and neck disability are related to shoulder pain and
shoulder disability, which suggests that the severer
the pain and disability of the shoulder, the severer
the pain and disability of the neck.
It could be interpreted that adults with chronic neck

pain had shoulder pain and shoulder dysfunction as
well as neck disability compared to those without
neck pain. Therefore, it is very important to improve
the function of the neck and shoulder in treatment of
chronic neck pain. In the present study did report
causal relationship as well as the correlation of the
variables associated with neck pain, which is great
clinical significance.

Limitations of the study were that subjects were
recruited from 20s adults in N-University and may,
therefore, not represent the total chronic neck pain
population. In addition, the results of the present
study could have affected due to a small number of
samples and mild intensity of both pain and dysfunc-
tion. In the future, a larger sample of participants
would allow for separate by ages analyses of those
with neck pain and neck dysfunction by ages.

The present study analyzed the relationship of neck
and shoulder pain, headaches, neck and shoulder
dysfunction and sleep quality in 114 adults with
chronic neck pain. The results showed that neck pain
was positively correlated with the NDI, SPADI-Pain
score, and SPADI-Total score. Furthermore, the
SPADI-Disability score was identified as a factor
affecting neck pain. The NDI exhibited a significant
positive correlation with neck pain, headaches,
SPADI-Pain score, SPADI-Total score, and sleep
quality index, and the SPADI-Pain score and SPADI-

DISCUSSION

CONCLUSION
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Disability score were identified as factors affecting
the NDI. These findings suggested that as the severi-
ty of neck pain and dysfunction increased so too did
the severity of shoulder pain and dysfunction, there-
by increasing the level of disability and discomfort in
daily activities of living. Among other factors, the
levels of shoulder pain and disability can be consid-
ered as factors affecting pain and dysfunction of the
neck. Therefore, appropriate programs that can
improve not only neck pain but also shoulder pain
and function should be incorporated into physical
therapy programs for adults with chronic neck pain.
The results of this study can provide basic data for
the treatment of adult patients with chronic neck
pain. Further studies, can be used to identify the
clinical course of neck pain and dysfunction, and
assist in prevention programs. The further study can
be used to investigate whether treatments for shoul-
der pain and dysfunction will affect improvement of
neck pain and dysfunction.
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