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The Contribution of Previous
Episodes of Pain, Pain Intensity,
Physical Impairment, and
Pain-Related Fear to Disability in
Patients with Chronic Mechanical
Neck Pain

ABSTRACT

Saavedra-Hernández M, Castro-Sánchez AM, Cuesta-Vargas AI, Cleland JA,

Fernández-de-las-Peñas C, Arroyo-Morales M: The contribution of previous

episodes of pain, pain intensity, physical impairment, and pain-related fear to

disability in patients with chronic mechanical neck pain. Am J Phys Med Rehabil

2012;91:1070Y1076.

Objective: The influence of physical and psychosocial variables on self-rated

disability in patients with chronic mechanical neck pain has not been fully deter-

mined. This study examined the relationship of pain, physical impairment, and pain-

related fear to disability in individuals with chronic mechanical neck pain.

Design: A cross-sectional study was conducted. Ninety-seven (n = 97) sub-

jects (28 men, 69 women; mean age, 39.3 yrs) with chronic mechanical neck

pain were prospectively recruited. Demographic information, duration of pain

symptoms, pain intensity, pain-related fear, and cervical range of motion were

collected on all subjects. Self-reported disability was measured with the Neck

Disability Index. Correlation and regression analyses were performed to determine

the association among the variables and to determine the proportions of explained

variance in disability.

Results: Significant positive correlations existed between disability and pre-

vious history of neck pain (r = 0.45; P G 0.001), disability and pain intensity

(r = 0.32, P = 0.01), and disability and kinesiophobia (r = 0.23, P = 0.02). In

addition, a significant negative correlation existed between disability and cervical

extension range of motion (r = j0.18, P = 0.04). Stepwise regression analyses

revealed that previous neck pain episodes, intensity of neck pain, kinesiophobia,

and cervical extension range of motion were significant predictors of disability

(r2 = 0.400; r2 adjusted = 0.372; F = 14.64; P G 0.001).

Conclusions: This study found that previous episodes of neck pain, pain in-

tensity, pain-related fear, and cervical extension range of motion explained 37.2%

of the variability of self-report disability. Future longitudinal studies will help to

determine the clinical implications of these findings.
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Neck pain is a common problem that most
people experience at some point in their life. Most
cases seem to run a chronic-episodic course, with
remission at 1 yr ranging from 33% to 65%.1 Neck
pain and its related disability have a huge impact
on individuals, their families, communities, health
care systems, and the economy.2,3 The point prev-
alence of neck pain in the general population in
high-income countries has been reported to be
27.2% in women and 17.4% in men, whereas in
low- and middle-income countries, the mean has
been shown to be 17.5%.1 Neck pain results in lim-
itations when performing work, recreational, social,
and familial activities in 5% of the patients.4 A better
understanding of physical and psychologic impair-
ments associated with neck-related disability can
potentially assist clinicians in determining adequate
therapeutic programs for this group of patients.

Previous research has shown that different de-
mographic and socioeconomic factors such as sex
or age have prognostic value in patients with neck
pain.4 It is also plausible that the clinical character-
istics of neck pain, for example, intensity, duration
of symptoms, or number of previous episodes, also
have an influence on the prognosis of patients with
neck pain.5Y7 The potential influence of these factors
warrants further investigation.

The fear-avoidance model explains that avoid-
ance of pain and painful activities because of fear
leads to physical and psychologic consequences in
patients with pain.8 Research has demonstrated that
the fear-avoidance model can be applied to patients
with neck pain.9,10 Chronic pain could produce hy-
pervigilance, which perpetuates a vicious cycle.11

Howell et al.12 have recently examined the fear-
avoidance model in a cohort of individuals with neck
pain. In that study, self-rated disability in patients
with chronic neck pain was found to be correlated
with fear-avoidance beliefs and with cervical spine
range of motion (ROM). However, the small sample
size (n = 35) does not allow for determining a de-
finitive model relative to the potential implications
of these variables in neck-related disability.

It has been reported that neck pain has also
been associated with alteration in spinal movements
including reduced rotation, extension, and retrac-
tion, as compared with healthy people.13 A decrease
in cervical rotation has been confirmed in a group
of female office workers with neck pain.14 Other
studies have added different outcomes and aspects
of cervical mobility15 or increased coupling mo-
tion.16 A negative correlation between a reduction
in cervical ROM and disability has been proposed.13

However, the contribution of decreased cervical
ROM in neck-related disability has not been previ-
ously studied.

Pain-related fear and reduced cervical ROM
are potentially modifiable risk factors of the devel-
opment of chronic disability in patients with neck
pain. For this reason, the purpose of the current
study was to examine the relationship of pain-
related fear, pain intensity, and cervical ROM to
disability-related chronic mechanical neck pain in
an outpatient orthopedic rehabilitation population.

METHODS

Participants
A cross-sectional design was used in the cur-

rent study. One hundred forty-seven patients from
the Cervical Pain Clinic Study at the University of
Almerı́a, Spain, agreed to participate. Eligible par-
ticipants had to present with a report of neck pain of
more than 3 mos provoked by neck postures, neck
movement, or palpation of the neck musculature.
The exclusion criteria were as follows: (1) history of
cervical surgery or whiplash injury, (2) medical di-
agnosis of cervical radiculopathy or myelopathy, (3)
diagnosis of fibromyalgia, and (4) evidence of cen-
tral nervous system involvement and signs consis-
tent with nerve root compression. All subjects read
and signed a consent form, and this study was ap-
proved by the ethics board of the Universidad de
Almerı́a.

Data Collection
The eligible participants were first contacted by

telephone after a local advertisement at the uni-
versity, and those who agreed to participate were
scheduled for the initial testing appointment. Upon
arrival, the subjects received a complete explanation
of the study protocol and signed the consent form.
Demographic and clinical characteristics were self-
reported. If the clinical and self-reported data were
not consistent, the authors gave precedence to the
clinical data.

Measurements
The Numeric Pain Rating Scale (NPRS; range,

0, no pain, to 10, maximum pain) was used to assess
the mean spontaneous neck pain intensity. The
NPRS has been shown to be a reliable and valid
method for pain assessment.17

The Neck Disability Index (NDI) consists of ten
questions measured on a 6-point scale (0, no dis-
ability; 5, full disability).18 The numeric score for
each item is summed for a total score varying from
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0 to 50, in which higher scores reflect greater dis-
ability. The NDI has been shown to be a reliable
and valid self-assessment of disability in individ-
uals with neck pain.19

Finally, the authors used the 17-item Tampa
Scale of Kinesiophobia (TSK), which assesses fear of
movement or fear of injury or reinjury.20 Indivi-
duals rate each item on a 4-point Likert scale, with
scoring alternatives ranging from Bstrongly dis-
agree[ to Bstrongly agree.[ The test-retest reliabil-
ity for the TSK has been shown to be high.20

The clinical history included questions re-
garding the onset, nature, and location of the
symptoms; the aggravating and relieving factors;
and previous history of neck pain. A physical ther-
apist with more than 15 years of experience in the
management of patients with neck pain assessed the
cervical ROM using a cervical ROM goniometer,
which has been shown to exhibit intratester reli-
ability between 0.87 and 0.96 in individuals with
neck pain.21

Statistical Analysis
Means and standard deviations were calculated

to describe the sample. Pearson product correlation
coefficients were calculated to determine the rela-
tionships between the dependent measure (disabil-
ity) and the following independent variables: age,
sex, previous episodes, days from symptoms onset,
perceived pain, kinesiophobia, cervical ROM, and
body mass index. Similar analyses were used to
examine the relationships among the independent
variables to check for multicollinearity and shared
variance between the measures.

A regression model was used to determine the
independent variables that contributed significantly
to the variance in self-rated disability. A hierarchical
regression analysis examined the proportions of ex-
plained variance in the NDI score. To analyze the
unique contribution of pain-related fear to function
beyond demographics, intensity of pain, and im-
pairment measures, the independent variables were
entered into the regression model in four steps. The
presence of previous episodes variable was entered
into the model at the first step, followed by pain
intensity (step 2) and extension ROM (step 3). Fi-
nally, kinesiophobia (TSK-17 score) was added in
the fourth step. Changes in R2 were reported after
each step of the regression model to determine the
influence of additional variables. Last, the variables
that significantly contributed to neck disability
were selected for inclusion in a parsimonious final
regression model. The significance criterion of the

critical F value for entry into the regression equa-
tion was set at P G 0.05. All analyses were performed
using IBM SPSS Statistics 19.0.

RESULTS
Demographic data and the mean impairment

and outcome measure scores are listed in Table 1.
Twenty-three patients were excluded for presen-
ting with symptoms less than 3 mos in duration.
Twenty-seven participants declined to participate.
Finally, 28 men and 69 women were included in
the study. The mean age of the sample was 40 yrs
(range, 19Y59 yrs). Seventy-two (74.2%) patients
presented with three to five previous episodes of
neck pain, 16 (16.5%) patients presented with five
to ten previous episodes of neck pain, and 9 (9.3%)
patients presented with more than ten previous
episodes of neck pain.

Correlational Analyses
Significant positive correlations existed be-

tween disability and previous history of neck pain
(r = 0.45; P G 0.001), disability and pain (r = 0.32,
P = 0.001), and disability and kinesiophobia (r =
0.23, P = 0.020): the higher the number of previous
episodes of neck pain, the higher the intensity of
pain or the higher the kinesiophobia, the greater
the self-rated disability. Furthermore, a significant
negative correlation between disability and exten-
sion cervical ROM (r = j0.18, P = 0.045) was also
found: the lower the cervical extension, the greater
the disability.

In addition, significant correlations existed
among the independent variables (r = j0.19 G r G
0.59; Table 2), but none were considered to be

TABLE 1 Demographics and baseline variable
scores

Mean (95% CI) SD

Age, yrs 39.3 (37.5Y41.0) 8.6
Body mass index, kg/m2) 24.2 (23.2Y25.0) 4.1
NPRS, 0.10 5.4 (5.0Y5.7) 1.7
TSK-11, 11Y44 25.4 (24.1Y26.8) 6.5
NDI, 0Y50 15.2 (14.0Y16.1) 5.1

ROM, degrees
Neck flexion 53.1 (50.9Y55.9) 10.8
Neck extension 50.1 (47.7Y52.5) 11.8
Neck right side flexion 38.8 (37.1Y40.5) 8.3
Neck left side flexion 38.9 (37.7Y40.2) 5.9
Neck right rotation 69.5 (67.2Y71.72) 11.2
Neck left rotation 71.8 (69.5Y74.1) 11.2

CI, confidence interval.
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multicollinear (defined as r 9 0.80); therefore, each
variable was included in the regression analyses.

Regression Analyses
The results of the alternate hierarchical re-

gression analysis are shown in Table 3. The pres-
ence of previous episodes of neck pain contributed
approximately 20% (P G 0.001) of the variance in
lower disability scores. Pain intensity contributed
an additional 11.4% (P G 0.001) of the variance. The
TSK-17 scores contributed an additional 3.5% (P G

0.001); and extension cervical ROM, 2.3% (P G 0.01),
after accounting for the presence of previous epi-
sodes of neck pain.

The stepwise regression analyses revealed that
previous neck pain episodes, intensity of neck pain,
kinesiophobia, and cervical extension ROM were
significant predictors of disability, and, when com-
bined, these explained 37.2% of the variance in the
self-perceived disability scores (r2 = 0.400; r2 ad-
justed = 0.372; F = 14.64; P G 0.001; Table 4).

DISCUSSION
The objective of the current study was to inves-

tigate the relationships between disability and clinical
characteristics including cervical ROM, pain inten-
sity, and kinesiophobia in patients with chronic
mechanical neck pain. The sample of participants in
this study exhibited a moderate intensity of pain22

and disability18; a moderate level of kinesiophobia23;
and reduced ROM in flexion, extension, and side
bending of the cervical spine.24 In the sample of this
study, 98.3% of patients with neck pain reported
moderate disability, following the criteria previously
reported by Vernon and Mior.18 Similar levels of dis-
ability have been reported in a previous study.25

Significant low to moderate positive associa-
tions were found between disability, presence of

TA
B
LE

2
P
e
ar
so
n
p
ro
d
u
ct

m
o
m
e
n
t
co
rr
e
la
tio
n
m
at
ri
x
fo
r
th
e
st
u
d
y
va
ri
ab
le
s

Va
ri
ab
le

N
D
I

N
P
R
S

T
SK

R
O
M

Fl
ex
io
n

R
O
M

E
xt
en
si
on

R
O
M

Si
de

R
ig
ht

R
O
M

Si
de

Le
ft

R
O
M

R
ot
at
io
n

R
ig
ht

R
O
M

R
ot
at
io
n

Le
ft

Se
x

A
ge

B
M
I

P
re
vi
ou

s
E
pi
so
de
s

N
D
I

1.
00

0.
32
7a

0.
23
8a

0.
09
6

j
0.
17
9a

j
0.
01
0

j
0.
04
6

j
0.
10
1

0.
07
8

0.
06
8

0.
15
3

0.
00
1

0.
45
7b

N
PR

S
0.
32
7b

0.
16
4

0.
19
0

j
0.
02
1

0.
06
4

0.
11
9

0.
05
2

0.
10
5

0.
01
7

j
0.
07
4

j
0.
10
3

j
0.
04
2

TS
K

0.
23
8a

0.
16
4

0.
10
1

j
0.
08
6

0.
09
2

j
0.
00
4

j
0.
00
3

0.
00
9

j
0.
08
1

0.
05
2

j
0.
06
4

j
0.
02
2

R
O
M

fle
xi
on

0.
09
6

0.
19
0a

0.
10
1

0.
08
1

0.
40
9b

0.
32
4b

0.
25
1b

0.
31
3b

j
0.
07
1

j
0.
05
3

j
0.
08
1

0.
07
2

R
O
M

ex
te
ns
io
n

j
0.
17
9a

j
0.
02
1

j
0.
08
6

0.
08
1

0.
43
2b

0.
47
8b

0.
15
9

0.
13
7

0.
00
5

0.
00
2

j
0.
08
1

0.
01
3

R
O
M

si
de

ri
gh

t
j
0.
04
5

j
0.
06
4

0.
09
2

0.
40
9a

0.
43
2b

0.
54
5b

0.
37
6b

0.
38
1b

j
0.
03
5

j
0.
21
6

j
0.
10
2

j
0.
05
7

R
O
M

si
de

le
ft

j
0.
01
0

0.
11
9

j
0.
00
4

0.
32
4a

0.
47
8b

0.
54
5b

0.
26
8b

0.
30
3b

j
0.
01
8

j
0.
16
2

j
0.
06
4

j
0.
10
9

R
O
M

ro
ta
ti
on

ri
gh

t
j
0.
04
6

0.
05
2

j
0.
00
3

0.
25
1a

0.
15
9

0.
37
6b

0.
26
8b

0.
57
4b

0.
08
9

j
0.
25
9a

j
0.
01
3

j
0.
01
6

R
O
M

ro
ta
ti
on

le
ft

j
0.
10
1

0.
10
5

0.
00
9

0.
31
3a

0.
13
7

0.
38
1b

0.
30
3b

0.
57
4b

0.
17
3

j
0.
01
9

j
0.
06
4

0.
02
0

Se
x

0.
06
8

0.
01
7

j
00
81

j
0.
07
1

0.
00
5

j
0.
03
5

j
0.
01
8

0.
08
9

0.
17
3

0.
03
4

j
0.
01
1

0.
07
8

Ag
e

0.
15
3

j
0.
07
4

0.
05
2

j
0.
05
3

0.
00
1

j
0.
21
6a

j
0.
16
2

j
0.
25
9a

j
0.
01
9

0.
03
4

0.
39
1b

0.
04
5

B
M
I

0.
00
1

j
0.
10
3

j
0.
08
1

j
0.
08
1

j
0.
10
2

j
0.
06
4

j
0.
01
3

0.
06
4

j
0.
01
1

j
0.
13
9

0.
39
1b

0.
14
9

Pr
ev
io
us

ep
is
od
es

0.
45
7b

j
0.
04
2

j
0.
02
2

0.
07
2

0.
01
3

j
0.
05
7

j
0.
10
9

j
0.
01
6

0.
02
0

0.
07
8

j
0.
04
5

0.
14
9

a P
G
0.
05
.

b P
G
0.
01
.

B
M
I,
bo

dy
m
as
s
in
de
x.

TABLE 3 Model summary for the alternate
hierarchical regression analysis, with
the NDI as the dependent variable

Model R2 Adjusted R2 F P

1a 0.209 0.200 24.505 G0.001
2b 0.329 0.314 22.274 G0.001
3c 0.371 0.349 17.472 G0.001

aPredictors: constant and previous episodes.
bPredictors: constant, previous episodes, and pain intensity.
cPredictors: constant, previous episodes, pain intensity,

and kinesiophobia.
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previous episodes of neck pain, intensity of current
neck pain, and also kinesiophobia; and a negative
association, between disability and cervical exten-
sion. In fact, the results from the regression anal-
yses showed that presence of previous neck pain
episodes, pain intensity, kinesiophobia, and cervi-
cal extension ROM were significant predictors of
neck pain disability. The authors found that age,
sex, and duration of symptoms did not influence
neck-related disability, which is similar to studies
conducted in patients with chronic whiplash-
associated disorders26 and neck pain.25

The findings of this study also support an as-
sociation between the presence of previous pain
episodes and neck pain disability.7,27Y29 An increase
of 5.5 points in the NDI score could be associated
with an increase in the previous number of cervical
pain episodes (one to three previous episodes vs.
more than ten episodes) in patients with a similar
level of perceived pain, extension ROM, and kine-
siophobia. Furthermore, Bot et al.7 identified that
patients who reported a previous episode of neck
pain at baseline were significantly more likely to still
be experiencing pain at a 3-month and a 12-month
follow-up period. The authors also found that cervi-
cal ROM may also influence neck disability, similar
to the findings of others.30,31

The sample of participants in this study showed
a reduction of 17% in the extension ROM as com-
pared with normal values (ROM 9 degrees lower
than the normal ROM of 60 degrees following the
American Medical Association guideline).32 A small
decrease of 0.25 points in the NDI score could be
associated with a reduction of 5 degrees in the
cervical extension ROM in patients with the same
number of previous pain episodes and a similar level
of perceived pain and kinesiophobia. It is plausible
that a history of repeated episodes of neck pain and
reduced cervical ROM could be indicative of lack of
recovery from previous bouts of neck pain as well
as from the persistent nature of mechanical neck
pain. Methods to prevent this clinical presentation

from progressing to chronicity in patients require
further attention in the literature.

The results of this study further support that
fear-avoidance attitudes had a reduced influence
(19.6% of explained variability following the pre-
sented explicative model) in current self-ratings of
neck pain disability in patients with chronic me-
chanical neck pain, which is similar to the findings
in patients with whiplash.26,31 The results of this
study are in line with previously published studies
confirming that fear of movement was indepen-
dently associated with pain intensity, disability, and
physical health in a population of patients with
lumbar and cervical pain with degenerative or
chronic conditions.33Y35 This suggests that it may
be essential for clinicians to understand the im-
portance of these psychosocial issues when treating
patients with both acute and chronic neck pain.36

The fear of movement model suggests that pain
could be perceived as threatening after several
previous episodes and could potentially promote
psychologic distress and give rise to pain-related
fear of movement. This fear can lead to avoidance
behaviors and a Bdisuse,[ which could affect more
the low demands section of ROM as cervical ex-
tension. Disuse is associated with deconditioning,
which subsequently increases avoidance behaviors
and perpetuates the pain process.33 It is possible
that if fear-avoidance attitudes are identified in the
acute stage and managed accordingly, it could pre-
vent the development of chronic symptoms. How-
ever, this hypothesis requires further investigation.

The results of the current study provide pre-
liminary support that the biopsychosocial model,
which recognizes that individuals exhibit a combi-
nation of somatic and psychologic factors influ-
enced by social context, may be beneficial in the
management of patients with neck-related dis-
ability.37,38 The identification of patients at risk for
prolonged disability may allow for appropriate man-
agement strategies and may potentially enhance
the outcomes.

TABLE 4 Summary of the stepwise regression analyses to determine the predictors of disability,
r2 = 37.2%

Independent Variable A 95% CI t P

Intercept 16.07 10.92, 21.22 6.20 G0.001
Previous neck pain episodesa 1.82 1.18, 2.46 5.64 G0.001
Perceived pain 0.99 0.47, 1.52 3.79 G0.001
TSK 0.14 0.02, 0.27 2.33 0.022
Extension cervical ROM j0.05 j0.13, j0.02 j2.06 0.042

aPrevious neck pain episodes coded as 0, no previous episodes; 1, one to three previous episodes; 2, three to ten episodes; 4,
more than ten episodes.
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There are a number of limitations that should
be recognized. First, the authors used a cross-
sectional design. In fact, because of the sample
size, the number of independent variables included
in the regression analysis was limited to reduce the
likelihood of type II error. Further, because of the
cross-sectional study design, cause-and-effect rela-
tionships between those variables associated with
prolonged disability cannot be inferred. Second, be-
cause all patients were from an outpatient orthope-
dic rehabilitation population, extrapolation of the
current results to the general population should
be considered with caution. Finally, other potential
variables, such as sleep disturbances,39 and psycho-
social and physical variables such as neck muscle
strength were not included in this study, which could
give a broader vision of the biopsychosocial model
approach.

In summary, the current study examined the
influence of some factors such as cervical ROM, as
well as the role of pain-related fear and different
clinical variables on self-reported disability in indi-
viduals with chronic mechanical neck pain. Previous
episodes of symptoms, pain intensity, pain-related
fear, and cervical extension ROM explained 37% of
the variability of self-report disability. Future longi-
tudinal studies will help to determine the clinical im-
plications of these findings.7
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