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The purpose of this study was to investigate health-related quality of life (HRQOL) and associ-
ated factors in patients with chronic neck pain (CNP). The HRQOL of patients with CNP was
assessed by the Short Form-36 questionnaire in this cross-sectional study. To evaluate the psycho-
logical factors related to HRQOL, the Eysenck Personality Questionnaire, Chinese Health
Questionnaire, and Beck Anxiety Inventory were used. The scores for the eight subscales of
Short Form-36 were all lower than the Taiwanese age-matched normative values (p <0.001). The
two most strongly affected subscales were the role-physical subscale and the bodily pain sub-
scale; both scores were below half the score of the age-/sex-matched normative values. The phys-
ical components summary score, a summary measure, was moderately correlated with age
(p=—0.43), education level (p=0.37) and Beck Anxiety Inventory score (p=-0.36). The mental
components summary score was moderately to highly correlated with the Chinese Health
Questionnaire score (p=-0.72), the neuroticism domain of Eysenck Personality Questionnaire
(p=-0.52) and Beck Anxiety Inventory score (p=-0.41). The HRQOL of patients with CNP was
worse than that of normal subjects across all domains. Furthermore, patients with a neurotic per-
sonality, minor psychiatric morbidity and higher anxiety status showed poor mental health, as
measured by the Short Form-36. We found that patients with CNP had multiple physical and
mental health problems in terms of. The mental health of patients with CNP was strongly associ-
ated with various psychological factors. Comprehensive assessment of the physical and mental
functioning of patients with CNP can improve the management and care of these patients.
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Neck problems are very common in adults. A preva-
lence study in the United States of America found that
over 30% of adults suffered from neck and/or low
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back pain [1]. Neck and back problems may led to
disability, which extends beyond the pain and/or
uncomfortable symptoms and can lead to overall
health problems [2,3]. The impact of neck problems
on quality of life is two-fold; they affect not only
physical health but also the mental health [4]. A sur-
vey using the multipurpose health-related quality of
life (HRQOL) measure found that the physical com-
ponent summary (PCS) and the mental component
summary (MCS), as measured by the Short Form-36
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(SF-36) questionnaire, were lower in patients with
chronic neck pain (CNP) than the relative normative
values. Aside from perceived poor HRQOL, patients
with CNP may also exhibit mental disorders. World-
wide, mental health surveys have shown poor men-
tal health in chronic cases; mental disorders were more
common among people with chronic back and neck
pain than those without [5].

Although patients with CNP show impaired
HRQOL, few studies have investigated the associ-
ation between HRQOL and underlying psychologi-
cal factors. Understanding the association between
HRQOL and psychological status would provide a
clear profile of CNP, and useful suggestions could
be derived to improve strategies for managing CNP.
Psychological factors might be closely related to pain
behavior. People with chronic pain may suffer from a
variety of negative emotion, such as depression, anxi-
ety, frustration, anger or fear. Personality also appears
to exert a substantial influence on emotion and ill-
ness behavior in pain processing [6-10]. The purpose
of this study was to investigate the HRQOL and
explored its correlated factors of patients with CNP.
Eight health subscales and two summary measures
of SF-36 were used, and the association between over-
all health status and psychological factors (including
personality, minor psychiatric distress and anxiety)
was analyzed in this study.

METHODS

Subjects

Participants with CNP were recruited from the out-
patient Orthopedic and Rehabilitation Departments at
Kaohsiung Medical University Hospital in Taiwan.
Patients with neck pain (with or without arm symp-
toms) for over 6 months met the participant selection
criterion. Patients were identified based on symptoms,
physical signs and imaging study results by physi-
cians. The diagnoses of CNP included degenerative
joint disease, herniated intervertebral disc, strain and
sprain, and non-specific neck pain. Patients suffering
from other types of pain predominantly without neck
problems, such as shoulder diseases, inflammatory
rheumatic disease, and pain caused by cancer, were
excluded. The study was approved by the hospital’s
institutional review board, and written informed con-
sent was obtained from all participants.
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Instruments

The SF-36 measures eight health attributes: physical
functioning (PF), role limitations due to physical health
problems (role—physical, RP), bodily pain, general
health, vitality, social functioning, role limitation due
to emotional problems (role-emotional, RE) and men-
tal health. The two summary measures, PCS and MCS,
were calculated from these eight subscales to demon-
strate the overall physical and mental function respec-
tively [11]. The Taiwanese version of SF-36 has shown
good reliability and validity [12,13].

The Chinese brief version of the Eysenck Personality
Questionnaire (EPQ) was used to measure personal-
ity characteristics [14]. The brief EPQ measures two
types of personality, neuroticism (EPQ-N) and extra-
version (EPQ-E). The EPQ brief version has good
internal consistency, test-retest reliability and concur-
rent validity [15].

The Chinese Health Questionnaire (CHQ) was de-
veloped for use in community surveys of psychiatric
illness. The CHQ was used to measure psychiatric
morbidity. We used the 12-item CHQ in this study;
the scores range from 0 to 12 [16]. The sensitivity and
specificity were 69.6% and 94.8%, respectively, and the
cut-off point was 2/3 in community clinics. It is valid
and appropriate for use as a screening instrument for
psychiatric morbidity in clinical settings [17,18].

The Beck Anxiety Inventory (BAI) is a 21-item self-
report questionnaire measuring symptoms of anxiety
[19]. Scores over 10 suggest mild anxiety and scores
over 19 indicate moderate anxiety. The BAI confirmed
better ability to differentiate anxiety from depression
than the State-Trait Anxiety Inventory [20].

Procedures

Patients meeting the eligibility criteria were invited to
participate in this study. Patients were asked to com-
plete a questionnaire before evaluation and treatment
of their condition. The participants participated in per-
sonal interviews, and the questionnaire was completed
in a quiet room. The questionnaire contained demo-
graphic questions, the SF-36 Taiwan version [12],
EPQ [14], CHQ-12 [16], and BAI [19] questionnaires.
The SF-36 was used to measure the HRQOL, and the
EPQ, CHQ-12 and BAI questionnaires were used to
measure psychological status. Pain intensity was re-
corded based on the answer to the seventh question
of the SF-36, “How much bodily pain have you had
during the past 4 weeks?” The question is scored on a
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six-point scale (range, 1-6), with 1 representing no
pain and 6 representing very severe pain. Participants
were allowed to take a short rest while answering the
questionnaires; completion took about 20-50 minutes.

Data management and statistical analyses
The scores for the eight subscales provided by the
participants with CNP were compared with the nor-
mative values provided for the SF-36 Taiwan version
[13]. These normative values were derived from the
2001 Health Interview Survey, which established the
normative values in a valid sample of 17,515 subjects
of aged 12 and above. The normative values of the
SF-36 Taiwan version were available with age and
sex stratification. We derived the scores from the nor-
mative values by matching each patient’s age and sex,
and the group was used for comparison. To determine
the magnitude of deviation of scores across the eight
subscales of HRQOL versus the general population,
the age-/sex-matched normative values were sub-
tracted from the scores of participants with CNP to
derive the impact score [21].

Multivariate analysis of variance was performed
for the eight subscales of SF-36 to compare the dif-
ference between scores for participants with CNP
and age-/sex-matched normative values. The method
is commonly used to test the significance of univari-
ate repeated measures factors with more than two
levels, and decreases the type I error from multiple
comparison.

The relationships between HRQOL (PCS and MCS)
and possible correlated factors (psychological status
and demographic data) were tested with Spearman’s
correlation coefficients. Statistical analyses were per-
formed with SPSS release 14.0 (SPSS Inc., Chicago, IL,
USA) for Windows.

RESULTS

Study population

A total of 52 patients with CNP participated in this
study. One subject was excluded from the study be-
cause of incomplete answers on the SF-36-item form.
The demographic data for the study participants are
shown in Table 1. The number of females (1 =36) was
more than twice that of males (n=15). The age and
education level of the participants were widely dis-
tributed. The pain severity of patients with CNP
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Table 1. Demographic data of patients with chronic
neck pain (n=51)*

Patients
Age (yr) 43.6+13.9 (18-77)
<30 17.7
30-39 25.5
40-49 13.7
50-59 29.4
>60 13.7
Sex
Male 29.4
Female 70.6
Educational level
Elementary school 29.4
High school 25.5
University 45.1
Occupation
Office worker 37.3
Laborer 15.7
Housewife 29.4
Student 9.8
Retired 7.8
Pain intensity
Very mild 3.9
Mild 29.4
Moderate 41.2
Severe 21.6
Very severe 39
Diagnosis
Degenerative joint disease 45.1
Herniated intervertebral disc 25.5

Strain and sprain 59
Non-specific neck pain 23.5

*Data presented as mean +standard deviation (range) or %.

ranged from very mild to very severe; most partici-
pants suffered from moderate pain.

HRQOL

We used the eight subscales of SF-36 to explore
the HRQOL. The results for study participants with
CNP and the age-/sex-matched normative values are
shown in Table 2. Considering the physical and men-
tal aspects of quality of life, the scores for the eight
subscales of participants with CNP were much lower
(range, 34.8-70.7) than the age-/sex-matched norma-
tive values (range, 66.6-91.3). For the eight subscales,
the score was lowest for the RP subscale and highest
for the PF subscale. The scores for all subscales for
participants with CNP were significantly different
from the age-/sex-matched normative score (p <0.001).
The three most strongly affected subscales were RP
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Table 2. Scores for the eight subscales of the Short Form-36 in patients with chronic neck pain and age-/sex-matched

normative values

Subscale Chronic neck pain Age-/sex-matched normative values p

PF 70.7+20.9 91.3+£7.6 <0.001
RP 34.8+41.3 82.0+9.9 <0.001
BP 46.1+£16.9 82.9+5.6 <0.001
GH 455+19.4 67.1+7.0 <0.001
VT 42.4+215 66.6+4.3 <0.001
SF 68.4+23.5 86.4+3.1 <0.001
RE 44.4+441 79.4+4.6 <0.001
MH 56.8+22.5 72.1+2.4 <0.001

PF=physical functioning; RP =role-physical; BP=bodily pain; GH=general health; VT =vitality; SF=social functioning; RE=role-

emotional; MH =mental health.

Absolute impact score

PF RP BP

GH VT SF RE
Subscale

MH

Figure. Absolute impact scores for the eight subscales of the
Short Form-36 in patients with chronic neck pain. PF=physical
functioning; RP =role—physical; BP=bodily pain; GH =general
health; VT =wvitality; SF =social functioning; RE=role—emotional;
MH =mental health.

(—47.2), bodily pain (-36.8) and RE (-35.0). The impact
scores for the eight subscales are represented in the
Figure.

Association with summary measures

We used the summary measures (PCS and MCS) to
analyze the relationship between physical/mental
HRQOL and demographic/psychological factors. The
mean values for EPQ-N, EPQ-E, CHQ-12 and BAI
of the study participants were 5.7+2.7, 7.1£209,
3.8+£3.0 and 14.4+9.4, respectively. The distributions
of scores for the psychological measures are shown in
Table 3. The correlation coefficients of the summary
measures are shown in Table 4. BAI was significantly
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Table 3. Distribution of scores of psychological mea-
sures in patients with chronic neck pain

Patients
Score Neuroticism Extraversion
domain domain
EPQ
0-2 11.8% 3.9%
3-5 31.4% 27.5%
6-8 37.3% 31.4%
9-11 19.6% 31.4%
12-13 - 5.9%
CHQ
0-2 43.1%
3-5 31.4%
6-8 17.6%
9-10 7.8%
BAI
0-10 39.2%
11-18 31.4%
19-37 29.4%

EPQ=Eysenck Personality Questionnaire; CHQ=Chinese
Health Questionnaire; BAI=Beck Anxiety Inventory.

and moderately correlated with PCS and MCS (p=—-0.36
and —0.41, respectively, p<0.05). The demographic
data (age and educational level) were moderately cor-
related with PCS (p=-0.46 and 0.37, respectively,
p<0.05). Psychological status (CHQ-12 and EPQ-N)
was highly /moderately correlated with the MCS score
(p=-0.72 and —0.52, respectively, p <0.01).

DISCUSSION

Compared with the Taiwan normative population,
patients with CNP in this study showed poor HRQOL,
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Table 4. Correlation coefficients between demographic
data and psychological measures

PCS MCS

Demographic data

Age -0.46* 0.16

Educational level 0.37° -0.05
Psychological measure

CHQ 0.03 -0.72*

EPQ-N -0.13 -0.52*

EPQ-E 0.29 0.11

BAI -0.36" —-0.41*

fp<0.05; *p<0.01. PCS=physical component summary;
MCS=mental component summary; CHQ=Chinese Health
Questionnaire; EPQ-N=Eysenck Personality Questionnaire—
neuroticism; EPQ-E=Eysenck Personality Questionnaire—
extraversion; BAI=Beck Anxiety Inventory.

not only in terms of perceived poor physical health
status but also poor mental health status. Mental health
status was strongly associated with several psycho-
logical factors, as indicated by the moderate to high
correlation with neuroticism (EPQ-N), psychiatric
morbidity (CHQ) and anxiety (BAI).

Considering the physical HRQOL, the scores of
the RP and bodily pain subscales were the two with
the greatest impact (-47.2 and -36.8, respectively).
These results are consistent with previous studies in
patients with neck or back pain [4,22]. However, the
impact on the PF subscale was smaller, as expected in
this study; the impact score was only about —20. It is
possible that, because many items (7 of 10) of the PF
subscale ask about the limitation of activities on lower
extremity function (running, climbing stairs, bending,
kneeling, stooping and walking) and only three items
correlate to neck or arm function (moving a table, car-
rying groceries and bathing or dressing), with neck
problems often inducing symptoms of the upper limbs,
the PF subscale may inadequately represent items that
robustly demonstrate the limitation of PF in patients
with CNP.

The important finding of our study was that pa-
tients with CNP commonly had poor mental sub-
scales in HRQOL. These mental subscales include the
RE, mental health (only measuring mental health),
general health, vitality, and social functioning sub-
scales (measuring both the mental and physical
health) [23]. All mental health subscales for patients
with CNP were significantly lower than the age-/
sex-matched normative values. The vitality and RE
subscales were the two most greatly impacted (-24.2
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and —-35.0, respectively), and were greater than those
reported in other neck pain studies [4]. The reason
for this may be due to the chronic condition of the
patients, because all of our patients reported symp-
toms persisting for over 6 months, while only half
of the patients in Daffner’s study reported similar
symptom persistence. This may be explained by a
four-stage model of pain; the first is the sensory-
discriminative dimension, the second is the immedi-
ate affective response, the third is pain involving
long-term cognitive processes, and the final is pain
behavior [24]. Patients with CNP may express more
illness-related behaviors in combination with more
psychological problems, and these may hamper the
ability to participate in activities.

CHQ scores of 3 or more represent people with
psychiatric morbidity. In this study, 56.9% of the
patients had CHQ scores of 3 or more; therefore, over
half of the patients may have psychiatric morbidity.
The rate of psychiatric morbidity in this study was
high, nearly twice that in Taiwanese communities
(about 25%) [17]. Therefore, patients with CNP may
need much attention for their psychological problems.
The design CHQ-12 includes items focusing on anxi-
ety, depression, sleep disturbance, somatic symptoms
and interpersonal difficulties [25]. Most patients with
CNP may suffer from different psychiatric problems
such as depression, anxiety and psychosomatic dis-
order. Therefore, consultation with psychiatrists is
strongly recommended to assess the psychological
condition of patients with CNP. Furthermore, the demo-
graphic data of our cases were similar to the popula-
tion distribution of individuals with depression; thus
more detailed assessment of depression may be
needed.

Previous studies primarily focused on work-related
physical and psychosocial factors associated with
neck pain. In fact, the problems in many cases with
neck pain are not related to work problems, because
the patient groups include retired individuals, house-
wives and students. In this study, 47% of the subjects
were retirees, housewives or students. Therefore, psy-
chological measures focused on personality, anxiety
status and depression status are needed for patients
with CNP who did or did not work.

This study reported the association between
HRQOL, which was assessed using the SF-36 ques-
tionnaire, and multiple psychological measures. The
MCS score was moderately to highly correlated with
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psychological measures (EPQ-N, CHQ and BAI).
Greater neurotic personality scores were associated
with higher CHQ scores (psychiatric morbidity)
while higher BAI score (more anxiety) were associ-
ated with lower MCS scores (poor mental HRQOL).
This indicates that, in terms of SF-36 questions, MCS
could reflect problems with mental health of patients
with CNP.

Our study supports the concept that psychiatric
distress and neurotic personality are important fac-
tors associated with CNP. A longitudinal study in the
general population found a clear trend for increasing
incidence of neck pain across high CHQ scores [26].
Psychiatric distress was believed to be important in
the transition from acute to chronic spinal pain [9].
Because the SF-36 MCS scores were strongly associ-
ated with the CHQ score, low MCS scores may be a
good indicator for clinical practice to suspect possi-
ble psychiatric morbidity and identify patients who
may need further evaluation. Our study found that
psychiatric morbidity and neurotic personality were
associated with lower MCS scores; however, anxiety
was associated with low MCS and low PCS scores.
BAI is used to measure the anxiety symptoms in
1 week, while the SF-36 is used to enquire about the
HRQOL in 1 month. Therefore, HRQOL may be in-
fluenced by anxiety status and may be rated over
shorter-term duration for quality measurements. An
appropriate educational program would be useful
to decrease such anxiety [27]. Good education of
patients about neck problems may improve physical
and mental HRQOL.

The limitations of our study are worth noting.
There was a small number of patients with CNP from
a single center. Multicenter studies with larger sam-
ple sizes are needed to improve generalizability. Fur-
thermore, our study did not focus on individuals with
specific diseases; we included many different diag-
noses for neck pain. In further studies, the HRQOL
and associated factors could be investigated for a spe-
cific diagnosis, such as degenerative joint disease or
herniated intervertebral disc, and may offer more pre-
cise conclusions. Furthermore, in this study, we can-
not determine whether perceived poor mental HRQOL
induces psychological problems or vice versa. Further
studies are needed to analyze how personality, anxi-
ety and psychiatric distress influence the self-reported
mental health among patients with CNP. Similarly, lon-
gitudinal follow-up studies of self-reported mental
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health and psychological measures are needed to
understand the progression of mental problems in
patients with CNP.

This study shows that patients with CNP have
poor HRQOL for multiple health problems, both in
physical and mental health. Individuals, in whom
neuroticism, psychiatric morbidity and high anxiety
dominate, show poor self-reported mental HRQOL.
We suggest that assessment and treatment of the im-
paired physical health and mental health of patients
with CNP are necessary.
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