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Designing effective treatment protocols for neck-related disability has proven difficult. Disability has been examined from
structural, emotional, and cognitive perspectives, with evidence supporting a multidimensional nature. The patient’s perspective
of their condition has found increasing value for patient-centred, evidence-informed care. This cross-sectional study utilized
descriptive thematic analysis to examine perceptions of causation in 118 people with neck pain. The Brief Illness Perceptions
Questionnaire was used to capture perceptions of causation for neck pain symptoms. The Neck Disability Index, the Pain
Catastrophizing Scale, the Hospital Anxiety and Depression Scale, and the P4 pain intensity numeric rating scale were also
collected. Eight main themes were found for the cause(s) of neck pain: posture and movement, structure and mechanism,
emotions, predisposition and lifestyle, symptoms, fatigue and insomnia, treatment, and environment. A series of regression models
stratified by perceived cause suggested that disability could be explained by different constructs across the larger of the main
themes. The findings are discussed in terms of the false view that mechanical neck pain should be considered a homogenous
condition and potential application to treatment decision making based on patient perspectives.

1. Introduction

Neck pain is a common occurrence in the general pop-
ulation, with a 1-year incidence of 11–18% [1, 2]. The
intensity of symptoms can range from mild to extreme, with
interference ranging from low to very high. The Neck Pain
Task Force [3] has proposed a classification system for neck
pain that incorporates both the intensity and resultant inter-
ference of neck pain to be used as a treatment decision aide.
This classification system encourages separate consideration
of symptom intensity and symptom interference, recognizing
the two are not always directly linked.

The occasionally ambiguous relationship between pain
intensity and disability leads to difficulty in treatment
decisions. The mechanisms of neck pain and disability are
clearly not well understood. Disability, in particular, has been
examined from a variety of perspectives, including structural
[4, 5], psychological [6–8], and social [9–11] determinants.
One of the primary barriers to develop effective treatment
paradigms for neck-related disability is the weak, or at

best, inconsistent association often seen between findings of
structural pathology on diagnostic imaging and presenting
signs or symptoms [12]. It has also been suggested that
cognitive or emotional processes play a strong role in
the genesis of neck-related disability, such as depression
and anxiety [13] or pain catastrophizing [14] which may
intervene in the relationship between structural pathology
and disability. Given that no one mechanism appears to
explain all variance in self-reported disability, it is clear that
neck-related disability is not a unidimensional construct but
must be appreciated from a variety of perspectives across
different disciplines. Not the least of which is the patient’s
own perspective of their condition.

One attractive model for understanding the experience
of pain and disability, and the stimuli for seeking treatment,
is Leventhal’s Common Sense Model of Illness Represen-
tations [15]. According to this model, one constructs an
understanding of his/her illness or condition through a
decision-making and comparative process that incorporates
beliefs about the cause, intensity, duration, potential adverse
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effects of the condition and efficacy of available treatment.
Dependent on the outcome of that process, a person may or
may not choose to modify their behavior, or seek medical
intervention. Understanding a patient’s illness representation
may have impact on clinical outcomes. Phillips et al. [16]
have provided evidence of a positive association between
a physician’s use of the illness-representations approach to
intervention and the likelihood of patient compliance with
treatment recommendations.

Backed by this evidence and clinical experience, we
believe that understanding the sufferer’s perception of their
condition, including its cause(s) can lend valuable insight
into the best approach to individual treatment. The Illness
Representations model provides a platform from which to
start exploring these constructs. The Brief Illness Percep-
tions Questionnaire (BIPQ) [17] has been constructed as
a shortened version of the full IPQ [18] to allow illness
representations to be captured in a relatively simple manner.
It is composed of 9 numeric rating-type scales and an open-
ended question on causation. The causation question asks
the respondent to list in order of importance the top 3 things
they believe are causing their symptoms. For the purposes
of this study, we were primarily interested in understanding
how people with neck pain understand the cause(s) of their
symptoms. Qualitative analysis can be a useful tool at this
stage, where the goal is to develop greater understanding
in an area that is currently largely unexplored. This paper
describes a thematic analysis of the responses to that final
question on causation, and then introduces quantitative
exploration into the different influences on neck-related
disability when stratified by causal belief pattern.

2. Methods

Subjects for this study were recruited from a network of
outpatient physiotherapy treatment clinics across Canada
from November 2010 to August 2012. Subjects were eligible
if they were experiencing neck pain or stiffness, defined as
occurring within the region bound by the occiput superiorly
and the 2nd thoracic vertebra inferiorly, and laterally to
the bilateral ends of the scapular spines (by body diagram).
Subjects were not excluded if they described additional
symptoms outside of this area, but were excluded if the
cause of their symptoms was related to bony pathology
(i.e., fracture or dislocation), cancer, lung disease, or other
systemic illness. All subjects were between the ages of 18 and
65 and could read and understand English at a conversational
level. Approval for this study was obtained from the Health
Science Research Ethics Board at Western University Canada.

The design was a cross-sectional, single session data
collection protocol. Subjects completed a demographic
questionnaire, the Brief Illness Perceptions Questionnaire
(BIPQ), the Neck Disability Index (NDI) [19], the Pain
Catastrophizing Scale (PCS) [20], the Hospital Anxiety and
Depression Scale [21] that includes depression (HADSdep)
and anxiety (HADSanx) subscales, the Tampa Scale for Kine-
siophobia (TSK) as a measure of fear of movement/(re)injury
[22], and the P4 pain intensity numeric rating scale [23]. The

causation question on the BIPQ specifically asked “Please
list in rank order up to the 3 most important factors you
believe are causing your neck symptoms.” The length of
answers was not restricted, but point form was encouraged.
The P4 is a collection of 4, 0–10 pain intensity scales that
asks respondents to indicate their pain intensity in the
morning, afternoon, evening and with activity. It has shown
superior responsiveness compared to single-item numeric
rating scales [23]. The NDI is the most commonly used
self-reported neck disability scale currently available [24],
and has demonstrated good psychometric properties [25].
It includes 10 domains that are each scored from 0 to 5,
for an overall scale range of 0 to 50 where 0 indicates no
disability and 50 indicates complete disability. Both the TSK
and PCS have been Rasch analyzed by our group and have
demonstrated good to excellent congruence with axioms
of quantitative measurement in neck pain [26, 27]. The
HADS has been used extensively in research on people with
mechanical neck pain [28–31].

Subjects also underwent a brief clinical exam to col-
lect additional predictive variables for planned regression
analyses beyond those that are strictly self-reported. Three
variables were collected: the total number (out of 6) of
restricted planes of cervical movement (CROM), pressure
pain threshold (PPT) bilaterally over the angle of the upper
trapezii (UFT), and bilaterally over the belly of the tibialis
anterior (TA) muscles. The clinical data were captured by
experienced orthopedic clinicians, all of whom underwent
a training protocol in order to conduct the test procedures
correctly. A pilot study revealed that the CROM protocol,
in which each cervical movement (flexion, extension, left
and right sideflexion, left and right rotation) was rated as
full (coded 0) or restricted (coded 1) demonstrated good
interrater reliability (ICC2,1 0.71, unpublished). The PPT
protocol has been developed and tested extensively by our
group and has shown adequate clinimetric properties of
interrater and test-retest reliability [32]. The value recorded
was the mean of 3 measures taken bilaterally at each site,
measured in kPa.

2.1. Analysis. Sample characteristics were summarized
descriptively (frequencies, means, and standard deviations).
All responses to the final open-ended question were extracted
from the BIPQ and collated in a large, anonymized database.
Two researchers, one experienced in qualitative methods and
one clinician-scientist, independently performed a descrip-
tive analysis on the items by grouping items into themes. No
a priori decisions regarding the number or names of themes
were conducted, rather the themes emerged through the
analysis in keeping with traditional descriptive methodology
[33]. Checking and rechecking of each item and theme were
conducted to ensure that the final themes were exhaustive
while not redundant. Once first-pass themes were identified,
the second pass analysis involved identifying themes that
could be logically grouped to form a metatheme, with
each subtheme defining conceptually similar elements. The
two researchers and a third independent researcher who
was not involved in the first or second-pass analyses came
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Table 1: Characteristics of the sample.

N = 118

Sex (% female) 79%

Age (mean, range) 47 years (18 to 65)

Chronic symptoms (>6 months) 63.6%

Cause

Traumatic 51.1%

Insidious 33.9%

Unknown/other 16.1%

P4 (mean/10, range) 5.3 (0.5 to 9.5)

NDI (mean/50, range) 17 (3 to 44)

together to discuss the themes and to address inconsistencies.
Any disagreements were settled through consensus of all 3
researchers. The metathemes were named and representative
descriptions were pulled from the pool of items to describe
each. The themes were then coded, and each subject in the
original database was assigned up to 3 theme codes based
on their responses to the causation question. In some cases
a subject received only 1 code, which would occur when all
3 of their perceived causes fell into the same theme. In other
cases a subject received 2 or 3 codes, when their perceived
causes fell into 2 or 3 different themes, respectively.

A series of backwards multiple linear regression models
were then built for subjects in each of the theme classifi-
cations. Due to the unpredictable nature of the thematic
analysis, we could not plan a priori analyses, so these were
considered exploratory rather than confirmatory. Any theme
for which at least 30 subjects were classified was included
in this analysis. The dependent variable was NDI score,
and, for each theme classification, the following predictor
variables were entered: P4, PCS, TSK, HADSdep, HADSanx,
CROM, UFT PPT, and TA PPT. A variable was retained when
removal from the model resulted in change in F that was
significant at the P < 0.05 level. To avoid spurious results,
assumptions of regression were evaluated prior to and after
the models were built: nonmulticollinearity, normality, and
homoscedasticity. The former 2 were evaluated through a
correlation matrix and evaluation of skewness and kurtosis
statistics, respectively. The latter was evaluated through
inspection of a plot of predicted to residual estimates.
To determine the strongest contributors to NDI score by
thematic class, we evaluated standardized beta coefficients
and r2, reported as percent variance explained, for each
variable in the final regression model.

3. Results

118 subjects from 10 clinics provided 321 perceived causes
of their symptoms (mean 2.7 causes per respondent).
The characteristics of the sample are described in Table 1.
The sample appeared to be representative of the overall
population of people with neck pain, being 79% female
with a mean pain intensity rating of 5.3/10. The two inde-
pendent researchers thematically analyzed all 321 described
causes. After checking, rechecking, discussion with a third
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Emotions

Fatigue
Symptoms

Intervention Environment

Figure 1: Pie chart depicting the 8 themes identified from the
descriptive analysis of 321 perceived causes of neck pain.

researcher, and consensus, 8 metathemes were identified that
adequately described all of the data (Figure 1). The themes
are described below in decreasing order of proportion of
overall responses.

3.1. Theme 1: Posture and Movement (43.5%). The most
commonly-described trigger of neck pain symptoms was
broadly classified into postures or movements. The term
“posture” was often associated with the terms “static”
or “sustained” and was the single most common cause
described of the entire database (n = 73, 22.7% of entire
database). Respondents described a variety of static postures
as triggers, including driving, reading, sleeping, using a
computer, sitting, and standing.

Movements were also frequently described but less often
than sustained postures. These included heavy lifting (n = 8),
repetitive movement (n = 6), rotation or sudden movement
(n = 5), and reaching forward or overhead (n = 3). Some
respondents identified recreation or physical activity as a
trigger, with two specific examples (yoga, bowling) offered.

Work postures and activities were grouped separately for
the purposes of this analysis as we held the opinion that
those who specifically identified work as a trigger of their
symptoms may differ in their perceptions of disability from
those who did not. Of our sample, 6.9% of respondents
specifically identified work postures or movements as a
trigger for their symptoms. Descriptors included “office
work,” “job: marking and reading,” “work desk and chair
not properly aligned,” or “not having breaks at work to allow
stretching.”

3.2. Theme 2: Mechanism, Structures, and Tissues (21.1%).
Of the entire database, 14.6% of respondents identified
dysfunction with general structures (e.g., “stiffness in the
neck”) or specific tissues (e.g., “bad discs”) as the cause of
their symptoms, while 6.5% described the mechanism of
injury as the cause without relating it to a specific tissue. Of
all themes identified, this was the most biomedical in nature.
The most common tissues identified were the muscles of
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Table 2: Results of multiple linear regression analysis by subtheme.

Total sample Posture and Movement Emotional Predisposition Structure and Mechanism

(N = 118) (N = 82) (N = 35) (N = 38) (N = 47)

B Std. β % B Std. β % B Std. β % B Std. β % B
Std.
β

%

P4 1.72 0.43 48.4% 1.64 0.45 45.4% 0.98 0.22 5.8% 1.73 0.50 12.7% 2.47 0.61 46.7%

TSK

PCS 0.18 0.25 9.9% 0.16 0.26 7.5% 0.30 0.42 41.8% 0.31 0.38 14.8%

HADSd 0.46 0.25 2.4% 0.74 0.42 67.2%

HADSa 0.48 0.24 3.3% 0.54 0.25 4.3%

CROMrest 0.83 0.19 4.7% 1.29 0.31 6.2% 1.46 0.35 6.0%

TA.PPT −0.37 −0.22 3.4%

UFT.PPT −0.45 −0.22 3.8% −0.39 −0.20 3.2% −0.43 −0.26 5.9%

% Variance 69.2% 65.5% 86.6% 60.4% 61.5%

B: unstandardized beta; std. β: standardized beta; %: percent variance explained. Dependent variable is Neck Disability Index for all analyses.

the neck (e.g., “muscle damage,” “muscle strain,” “muscles
are tight”), followed by joint stiffness, disc problems, nerve
damage, and ligament damage, in that order. One respondent
specifically identified inflammation while another described
the rotator cuff of the shoulder as the cause of their neck
symptoms. The most common mechanism described (n =
10) was a motor vehicle accident, followed by a collection
of other traumas such as falling in a store, a dog accident, a
strain during surgery, or a concussion.

3.3. Theme 3: Predisposition or Lifestyle Factors (13.7%).
Responses that formed this theme were related to the belief
that some people were vulnerable to neck symptoms by
virtue of some preexisting condition or lifestyle behaviour.
Subthemes here included improper or too little exercise,
overuse or heavy sports activity, genetic predisposition,
arthritis or other comorbidity, age, and weight. Weakness or
lack of exercise was the most common sub-theme (n = 22).

3.4. Theme 4: Emotional Triggers (11.8%). Some respondents
recognized an emotional trigger as the cause of their
symptoms, with stress being by far the most common sub-
theme (n = 23). Other emotional constructs included anxiety
(n = 3), depression (n = 2), and a number of one-off
descriptors such as denial, doubt, and family troubles.

3.5. Theme 5: Fatigue or Insomnia (3.7%). This theme was
described by two easily recognizable subthemes: fatigue and
lack of sleep. Based on the responses, these subjects felt that
fatigue or lack of sleep was causing their neck symptoms.

3.6. Theme 6: Symptom Factors (3.4%). This theme was dif-
ficult to interpret and may have been a result of respondents’
misunderstanding of the task. The question as posed asked
respondents to indicate the causes of their symptoms, but
on 11 occasions, the symptoms themselves were described.

These included pain, numbness in the arms or legs, and
headaches.

3.7. Theme 7: Intervention-Related Factors (1.9%). Relatively
few respondents indicated that factors related to the treat-
ment they were receiving were causes of their symptoms.
However, rather than being due to the active treatment
itself, the descriptors in this theme suggested that it was
a lack of treatment, or perhaps more appropriately, a
lack of knowledge, that was the cause of their symptoms.
Descriptors here included “not enough treatment,” “not
enough assistance or training in what I need to do to help
fix it,” “not following up right away when aggravated,” and
“knowledge on how far to push myself.” This suggested that
these respondents felt an important component of treatment
was missing from their regimen. The causal link is not
entirely clear here, but may be a result of a sense of distress at
not understanding their condition or its triggers.

3.8. Theme 8: Environmental Triggers (0.9%). Three respon-
dents identified an environmental trigger. Two indicated that
the weather was a cause of their symptoms, while another
blamed an uncomfortable mattress.

3.9. Evaluating Influences on Disability. Given the distri-
bution of results, we were able to conduct a series of
exploratory backward multiple linear regression analyses for
the following groups: (1) the entire sample (N = 118), (2)
those who reported at least one posture and movement-
related cause (N = 82), (3) those who reported at least
one emotional cause (N = 35), (4) those who reported
at least one predisposition or lifestyle-related cause (N =
38), and (5) those who reported at least one structure
or mechanism-related cause (N = 47). Table 2 presents
the results, including unstandardized and standardized beta
coefficients and percentage of variance explained in NDI by
each model across the six conditions.
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Using the entire sample, a model that included pain
intensity, PCS, HADSdep, CROM, and UFT PPT was able to
explain 69.2% of variance in NDI score, with pain intensity
accounting for the greatest variance. This result was repeated
for the posture and movement subgroup, with the difference
being the replacement of the HADSdep with the HADSanx

in the final model. The model for this subgroup explained
65.5% of total NDI variance.

The results of the emotional group are notably different.
The HADSdep score explained the greatest variance in NDI
score in this group, followed by CROM. Pain intensity
explained only 5.8% unique variance in NDI. This was one
of only two groups in which TA PPT explained significant
unique variance in NDI score while UFT PPT was not
retained. This was also one of only two groups for which
PCS was not retained. The model for this group was the most
robust, explaining 86.6% of overall variance in NDI score.

In those subjects who described the cause of their
symptoms in terms of a predisposition or lifestyle factor, a
model including pain intensity, PCS, and UFT PPT explained
61.9% of variance in NDI. The PCS was the greatest predictor
of NDI in this group. This was one of only two groups in
which the HADS was not retained.

The model for the group that described at least one
mechanistic or structural cause for their symptoms con-
tained only two predictors: pain intensity and PCS, explain-
ing 61.5% of variance in that group’s NDI score. Similar to
the first two groups, pain intensity explained the greatest
variance here.

4. Discussion

The purpose of this study was to explore the causes
of neck pain as reported by people who experience the
condition. A secondary purpose was to determine how neck-
related disability could be explained when the database
was stratified by causal theme. Using a large database and
a robust descriptive methodology, we identified 8 causal
themes from 321 reported causes. These themes ranged
from purely biological (structural and mechanistic causes) to
psychological (emotional causes) and social/environmental
(interventional causes, environmental causes) supporting
a biopsychosocial understanding of neck-related disability.
A series of exploratory regression analyses subsequently
suggested that disability can be explained by different factors
when data are stratified by the patients’ perception of the
cause of their neck pain.

Current models of patient-centred care encourage explo-
ration of the patient’s understanding of their illness and
treatment options [34, 35]. It appears that people with neck
pain may think about the causes of their symptoms in
different ways, in keeping with the central theories of the
illness representations model. Of notable interest here is that
different causal beliefs may be associated with the resultant
disability experience. The superficial clinical application
would be to encourage clinicians to explore their patients’
perceptions of neck pain, but caution with such general-
ization must be exercised. Despite a large (by qualitative

standards), heterogenous, and representative sample with
theoretically reasonable themes, qualitative approaches to
research should not be considered inherently generalizable.
This study represents more of a hypothesis generation rather
than hypothesis testing exercise. While valuable, potentially
offering new pathways to neck pain research, assumptions of
generalizability should be tempered until these findings have
been confirmed in other samples and through more objective
methodologies.

Previous qualitative research using general physicians
as informants has suggested that patients with neck pain
have difficulty accepting psychological explanations for their
symptoms [36]. Based on the results of our study, it
would appear that a more accurate statement would be
that some patients have difficulty accepting a psychological
explanation, as 30% of the subjects in our study volunteered
a psychological explanation. Of notable interest was that
those who recognized a psychological or emotional trigger
appeared to have a disability experience that was driven
primarily by negative affect, in this case, score on the HADS
depression subscale. This is in contrast to the majority of
recently published models explaining neck-related disability,
which tend to suggest that pain intensity and catastrophic
beliefs are the primary cross-sectional predictors of neck-
related disability [8, 37–39]. This particular subgroup was
also notable for the retention of PPT at an anatomically
distal site (tibialis anterior) in the final model. It has been
suggested the reduced PPT at a distal site is indicative of
dysfunction in the central nociceptive processing pathways,
more commonly seen in those with neck pain of traumatic
etiology [40]. Recent evidence has also emerged to suggest
that pain threshold, most notably thermal pain, has an
association with psychological states including depression
[41, 42]. This raises the potential for a shared mechanism
between depressive mood, pain, and nociceptive processing,
and a potential mechanistic pathway for our findings.

The subgroup that indicated that their neck symptoms
were caused by some predisposition or lifestyle behaviour,
such as genetics, arthritis, or a general lack of fitness, also
deviated from the traditional model of disability. The regres-
sion model in this group suggested that pain catastrophizing
accounted for considerably greater variance in disability
(41.8%) than did pain intensity (12.7%). This novel finding
is difficult to interpret. It is possible these people accept
neck pain as a normal part of their daily experience. Perhaps
those subjects are more accustomed to experiencing low level
neck pain and do not feel overly disabled by the experience.
Perhaps they expect to “just live with it.” If this were the case,
then another variable would account for greater variance in
disability, and of those that we collected, pain catastrophizing
contributed more strongly. This is an interesting field for
future study.

Readers will note that we have limited the number
of cross-group statistical comparisons. For example, we
have not compared mean pain, disability, or catastrophizing
between the subgroups. There are two reasons for this, the
first being that, owing to the exploratory nature of the
primary study purpose, it would have been impossible to
calculate and justify a sample size for conducting those
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comparisons, and such post-hoc analyses risk spurious
findings. However, a stronger reason is that the subgroups
were not unique, insofar as some subjects would have been
assigned to 2 or even 3 subgroups. This violates a key
assumption of group comparisons being that observations
between groups are independent and therefore free of sys-
tematic bias. Since we could not have satisfied this assump-
tion, such comparisons would have been inappropriate.

There are key limitations to this exploratory study that
must be observed. The regression models, while meeting
the basic statistical assumptions, may not be robust given
the sample sizes in each theme. In the smaller themes (i.e.,
emotional and predisposition/lifestyle) it was difficult to
confidently declare homoscedasticity, and as such the models
may not perform equally well across the range of NDI
scores. We are also unable to determine whether subjects
provided responses that related to the initiation of their
neck symptoms, or to the maintenance or exacerbation
of their neck symptoms. This is arguably irrelevant in
that the perspective of the patient is what matters here,
rather than their “correctness.” Nonetheless, interpretation
of the results should consider the nature of the question
and responses. Finally, readers should consider the subjects
and the sampling frame. All subjects for this analysis were
sampled from a primary care clinical setting. While we do
not anticipate this to have a dramatic effect on the themes
themselves, we do expect that the relative proportions of
responses within each theme would likely be different had the
sampling frame been the general community. As an example,
we suspect that people with traumatic causes of neck pain
are overrepresented in the clinical setting as compared to the
community. Readers should be aware of the sampling frame
when interpreting our results.

In summary, we have identified 8 themes that explain
the different ways people with neck pain think about the
cause(s) of their symptoms. The larger themes (posture and
movement, emotions, predisposition and Lifestyle, structure
and mechanism) were explored more deeply to find that
the experience of disability may be predicted in different
ways across the themes. Clinicians are encouraged to explore
these perceptions and to consider the results of this study
when making decisions on the most appropriate intervention
strategy. For example, a patient who understands the causes
of their symptoms in primarily postural or movement-
related terms may benefit most from pain-reducing interven-
tions. Those who perceive primarily emotional causes may
benefit more from formal psychotherapy to address issues of
depression if present, while those who believe a predispo-
sition or lifestyle behaviour is the cause of their symptoms
may benefit from more cognitively-oriented interventions
aimed at catastrophic thinking. This is purely speculation at
this point, but supports a new pathway towards evaluating
treatment for neck pain that does not consider all mechanical
neck pain as homogenous. These findings fit nicely within,
and offer options for expansion of, the neck pain framework
proposed by the Neck Pain Task Force [3]. That model
proposed that the experience of neck pain and disability, and
treatment seeking behavior, is influenced by the perception
of interference with normal life and a host of “factors”

that include psychological, social, and health behaviors. The
illness representations model is also useful for understanding
the motivations behind different health behaviours, and our
results suggest that the perception of interference may be
associated with the way the sufferer conceptualizes the causes
of their neck symptoms.
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