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ABSTRACT

BACKGROUND: Neck pain is presented with a variety of symptoms. Pain drawings are
used in the clinical assessment of people with neck pain. Pain extent based upon pain
drawings can be associated with different factors. However, the relation between pain extent

and function limitations in people with neck pain is unknown.

AIM: To explore the associations between pain extent extracted from pain drawings, and
self-reported neck pain related disability, quality of life, depression, self-reported neck
function, cervical muscle function, and range of motion in a chronic neck pain population

and possible differences depending on the onset of pain being traumatic or not.

DESIGN: Observational cross-sectional study.

SETTING: Primary and secondary healthcare.

POPULATION: People with chronic neck pain (n=200) of traumatic (n=120) or non-

traumatic (n=80) origin.

METHODS: Outcome measures: Pain extent, Short Form 36 Health Survey Physical and
Mental Component Summary (SF36-PCS/MCS), TAMPA Scale of Kinesiophobia (TSK),
Beck Depression Inventory-11 (BDI-11), Neck Disability Index (NDI), Craniocervical Flexion
Test (CCFT), Cervical Extension Test (CE), and Cervical Range of Motion (ROM).
Correlations were calculated using Spearman or Pearson correlation coefficients. Correlation
between pain extent and outcomes were calculated for all participants collectively and then

separately for those with a traumatic versus non-traumatic neck pain.

RESULTS: Overall, significant positive correlations were observed between pain extent and
NDI (r = 0.33; p<0.001), BDI-II (r = 0.29; p<0.001), CCFT (r = -0.24; p=0.001) and CE (r =
-0.19; p=0.006). No difference in pain extent between those with traumatic (mean + Standard
Deviation: 7.6 £ 6.7%) or non-traumatic onset (7.4 + 6.8%). Pain extent correlated
moderately with NDI, BDI-1I, TSK, CCFT and CE in those with non-traumatic onset, but
weakly with NDI, BDI-Il, CCFT and CE in those with trauma-induced chronic neck pain.

This document is protected by infemational copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one
copy of this Article. It is not permifted to make additional copies (either sporadically or system@tically, either printed or electronic) of the Article for any purpose. It is not permitted to distibute
the electronic copy of the article through online infemet and/or infranet file sharing systems, electronic mailing or any other means which may allow access fo the Article. The use of all or any
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or coommercial use is not
permitted. It is not permitted fo remove, cover, overlay, obscure, block, or change any copyright nofices or ferms of use which the Publisher may post on the Aricle. It is not permitted to
frame or use framina techniaues to enclose any frademark, loao, or other proprietary information of the Publisher.



COPYRIGHT® EDIZIONI MINERVA MEDICA

CONCLUSIONS: Pain extent is correlated with patient-reported neck function, depression
and muscle test performance in people with chronic neck pain. These correlations were

strongest in those with non-traumatic neck pain.

CLINICAL REHABILITATION IMPACT: Patients presenting with larger pain areas show
poorer psychological and physical function. Pain drawings can therefore indicate a need for

addressing these functions in management of person with chronic neck pain.

Key words: Neck Pain, Pain Drawing, Pain Extent, Traumatic Neck Pain, Non-traumatic
Neck Pain
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INTRODUCTION
Neck pain is a common condition ranking 4th highest as a cause of years lived with
disability [1]. Patients with chronic neck pain often present with a variety of other signs and
symptoms. These may include physical impairments as decreased cervical mobility and
altered neuromuscular function of the flexor [2] and extensor [3] muscles, as well as
psychological distress, depression and fear avoidance [4], and reduced quality of life [5]. The
extent of some of these factors may depend on the origin of pain with differences observed
between those with traumatic versus non-traumatic neck pain [6-8]. For instance, certain
sub-groups of patients with chronic neck pain typically present with more widespread pain,
i.e. those with neck pain induced by a whiplash injury [9] and those with neck pain with
neuropathic features.
Pain drawings are widely used in the clinical assessment of people with neck pain [10] as
they allow the patient to describe their perceived pain localisation and pain extent. Larger
pain extent may reflect biological factors (e.g. central sensitization, and inflammatory system
response), and psychological factors, and may be associated with poorer neck function.
Recent work showed that pain extent is associated with greater disability, depression and
lower self-efficacy in individuals with whiplash-associated disorders [11]. Moreover, larger
pain extent is associated with higher pain intensity in women with fibromyalgia [12]. An
association between the extent of pain and pain catastrophizing has also been observed in
people with neck-shoulder pain [13]. Pain extent is recorded as a factor related to poorer
physical functioning [14]. However, no study has evaluated the relation between pain extent
and function limitations in people with neck pain. Based upon our hypothesis that larger pain
extent would be associated with poorer psychological and physical functioning in people
with chronic neck pain, we analysed pain extent and its association with psychological
health, quality of life, and neck function as a secondary analysis to a recently reported
randomised controlled study [15]. Additionally we hypothesised that pain extent would be
larger and the associations stronger in people with trauma-induced neck pain versus those
with non-traumatic neck pain given that people with neck pain of traumatic onset typically
report greater pain severity [8, 16]. Thus the first objective of this study was to evaluate
associations between pain extent and quality of life, fear avoidance, depression, self-
reported and measured neck function, and cervical range of motion in people with neck pain
regardless of the origin of their pain (traumatic and non-traumatic onset of neck pain) and
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the second objective to evaluate differences in pain extent between the two groups (traumatic
or non-traumatic), as well as the associations between pain extent and the selected variables

for each group separately.

MATERIALS AND METHODS
Design
This study is an observational cross-sectional study and conducted as secondary analysis of
baseline data from a randomised paralleled two-group trial [15]. The trial was registered at
www.ClinicalTrials.gov (NCT01431261). The Regional Scientific Ethics Committee of
Southern Denmark approved the study (S-20100069) 21% February 2011 (Chairman Birger
Magller). Participants were recruited in the period of March 2012 to September 2014. This

study conformed to The Declaration of Helsinki 2008, fulfilling all ethical requirements and

reporting of the present study is guided by the STROBE checklist [17]. Participants

provided written informed consent.

Settings

The patients were recruited from both primary (eight physiotherapy clinics) and secondary

health care locations (two hospital spine centres, one hospital outpatient clinic and one

municipal rehabilitation centre). The recruitment sites were in urban or rural areas and

spread across the middle and western parts of Denmark. Both spine centres and the

rehabilitation centre were specialised in treating patients with musculoskeletal spinal

disorders. The hospital outpatient clinic was specialised in treating neurological and

headache patients. Patients recruited from the physiotherapy clinics had been referred from

general practitioners for physiotherapy treatment. Patients recruited from secondary health

care centres had been referred from general practitioners, chiropractors or specialised

medical doctors to the involved centres.

Participants

Patients were informed about the option of participating via in-clinic advertisements, by their

treating clinician or at their first contact with the health care unit. Inclusion criteria were

minimum age of 18 years, neck pain for at least six months with either traumatic or non-

traumatic onset, reduced physical neck function (defined as Neck Disability Index score of at

least 10 out of 50), completed diagnostic procedures (e.g. medical investigations, diagnostic

imaging), ability to read and understand Danish. Patients were allowed to have pain in other

body regions as long as the primary pain area was their neck. Exclusion criteria were

radiculopathies (clinically tested by: positive Spurling test, relief on cervical traction and
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positive brachial plexus provocation test on the affected side), engagement in experimental
or progressive medical treatment, unstable social and/or working situation, pregnancy,
known current fractures, severe depression (defined as Beck Depression Index score over 29
[18]), or other known co-existing medical conditions.

Assessment procedures

Local physiotherapists screened patients with neck at their first contact with the clinic for
eligibility as participant of the study using a checklist for inclusion and exclusion criteria as
described above, being trained in the initial screening procedure by the first author (IR).
After inclusion, two physiotherapists assessed the patients. A standardised test protocol was
used for all assessments; the physical tests were conducted in the same order for all patients
followed by completion of the questionnaires within the same session. All clinical tests are
described in detail as well as the inter- and intra-reliability, construct and discriminative
validity and minimal detectable changes [30].

Outcome measures

Age, sex, duration of neck pain, employment status, educational level and sleep pattern were
registered as socio-demographic characteristics.

Pain Extent

The patients completed a pain drawing by shading their perceived location and extent of pain
on two paper body charts (frontal and dorsal view of the body) using a pencil. Patients were
instructed to draw their perceived pain over the last two weeks. Subsequently, all completed
paper body charts were digitized at 144 dpi using a commercially available scanner. The
shaded areas were encircled and copied onto a digital body chart by two trained operators
using image analysis software (Inkscape version 0.48.5). The digital marking of the pain
drawing was performed according to the following guidelines: an area marked digitally
inside one continuous line indicated a pain area; in case of a single line, the area was marked
by drawing closely to the line on both sides. The density of shading of the marked area was
not taken into account. Any area of pain drawn outside of the body chart borders was not
included in the analysis. Based on automatic pixel counting, the marked area was expressed
as a percentage of total body chart area (see Figure 1). The current procedure of digitalizing
pain drawings has been previously described and its reliability confirmed [19, 20]. Pain
extent was computed using software that was developed and tested in a previous study [10].

Patient-reported outcomes
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Quality of life was measured with the Short Form 36 Health Survey, a generic questionnaire
of functioning and well-being, with high reliability and validity and tested both in general
and disease-specific populations in Denmark [21, 22]. The Standardised Physical
Component Summary (SF36-PCS) and Mental Component Summary Scores (SF36-MCS)
were generated.

Fear avoidance was measured with the TAMPA Scale of Kinesiophobia (TSK), a
questionnaire with 17-items, measuring fear of movement, injury and re-injury (range: 17-
68). A score above 37 indicates a high degree of kinesiophobia [23]. TSK demonstrates
adequate internal consistency (Cronbach’s Alpha ranges from 0.70-0.81) and good test-retest
reliability (r=0.78). The test shows acceptable concurrent validity, correlating TSK with
other self-reported measures of pain-related fear (r-values range from 0.54-0.60) and
construct validity, tested among Danish workers [24].

Depression was measured with the Beck Depression Inventory-11 (BDI-11), a 21-item
questionnaire of depressive symptoms including items assessing both cognitive and somatic
complaints associated with depression. All the scores are summed into one score, ranging
from 0-63, with a total score less than 14 indicating minimal or no depression, 14-19 mild
depression, 20-28 moderate depression, and >28 severe depression [25]. The BDI-II has
high validity and reliability in measuring depressive symptoms, including acceptable test—
retest reliability (r=0.79) in a non-clinical population and outpatient population [26].
Self-reported neck pain and disability was measured with the Neck Disability Index (NDI);
scores range from 0-50, with higher scores representing greater disability. The overall score
(out of 50) was calculated by summing the responses to each individual item. The internal
consistency is acceptable (Cronbach's alpha 0.864) and test-retest reliability high (intra-class
correlation 0.94) [27]. The questionnaire is found to be valid and reliable in primary care in
Denmark [28].

Clinical tests

Cervical muscle function was tested with the craniocervical flexion test (CCFT) to evaluate
deep cervical flexor muscle function [29] and the cervical extensor test (CE), to evaluate
cervical extensor muscle function [30].

The CCFT is a standardized test that consists of five incremental movements of increasing
craniocervical flexion range of motion. Performance was guided by visual feedback from an
air-filled pressure sensor (Stabilizer™, Chattanooga Group Inc. USA) placed sub-occipitally

behind the subject’s neck and initially inflated to a baseline pressure of 20 mmHg. The test
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was stopped at the point that the patient displayed compensatory strategies (e.g. retraction or
over activity of the superficial flexors) and the pressure level below this level was registered.
The CCFT performance was divided into three categories: 22 mmHg, 24 mmHg, and 26-
30mmHag.

The CE test measured the duration that the patient could hold the head extended, while lying
in prone with the head and neck over the edge of the bed. The participant performed cervical
extension while keeping the craniocervical region in a neutral position until extension in the
middle or upper cervical column occurred. The participant wore a headband with a laser
light placed on the top of their head. The laser beam was projected to a target on the floor
and the participant was instructed to hold the same position with the laser beam in the centre
of the target for as long as possible. The test was terminated after 120 s or when the laser
beam moved away from the centre of the target, and duration was recorded in seconds. Each
participant performed the test three times with a rest period of less than five minutes between
repetitions and the best result was recorded [29].

Cervical Range of Movement (ROM) was measured for flexion-extension, right-left lateral
flexion, and right-left rotation with the patient in upright sitting. An inclinometer was used to
measure flexion, extension and lateral flexion in degrees. For rotation, a semi-circular
goniometer was placed upon the patients shoulders measuring cervical rotation to the nearest
five degrees.

All of the above clinical tests are fully described elsewhere and their intra- and inter-
examiner reliability valuated in the settings used in this study (Intraclass Correlations for
CCFT: 0.63-0.86; CE: 0.75-0.90; ROM: 0.80-0.94) [30].

Data analysis

No formal a priori sample size calculation was conducted specifically for the present
analyses, as the current data represent baseline data from a clinical trial exploring the effect
of training and exercises in chronic neck pain patients [15]. A detailed description described
how potential biases in data collection were addressed are described elsewhere [15].

All continuous data were checked for normality using Shapiro Wilks test and QQ plots. Data
of SF36-MCS, SF36-PCS and TSK were normally distributed, whereas data of BDI-II and
NDI, and data of CCFT, CE, ROM, and pain extent were not normally distributed.
Correlations were calculated using Spearman or Pearson correlation coefficients depending
on the distribution of the data. Correlation between pain extent and SF36-PCS, SF36-MCS,
TSK, BDI-11, NDI, ROM, and CCFT and CE were calculated for all participants collectively
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and then separately for those with a traumatic versus non-traumatic neck pain. A weak
statistical correlation was considered with correlation coefficients <0.3, a moderate
correlation from 0.3-0.5 and a strong correlation >0.5 [31]. Statistical significance was set to
a=0.05. All statistical analyses were carried out with the Statistical Package for Social
Sciences (version 22.0.0, IBM, New York, USA). Missing data were not entered in the

analyses.

RESULTS
Patient characteristics
A total of 200 patients were included: 120 with neck pain of traumatic origin and 80 with
neck pain of non-traumatic origin. The characteristics of both groups are fully described in a
former study [8]. Briefly, the majority in both groups were women (75%), those with neck
pain of traumatic onset were on average 4 years younger (mean = SD: 43.5 + 11.4 years)
compared to those in the non-traumatic group (47.6 + 11.4 years) but this difference was not
significant. The average duration of symptoms was almost 9.0 years (107.8 £ 101.8 months),
however, those with neck pain of traumatic origin had significantly (p<0.01) shorter duration
of symptoms (88.1 + 89.2 months) compared to those with non-traumatic origin (138.3 +
112.7 months). Both groups had the same educational level, with more than 80% skilled, 8%
without education, and almost 11% having an academic level. The unemployment rate was
similar in both groups (8% and 9% for those with traumatic versus non-traumatic onset,
respectively). In both groups, more than half were occupationally active: 54% of those with
neck pain of traumatic origin and 61% of those with non-traumatic origin. The remaining
participants were retired, on sick leave or undertaking education. Across both groups, 67%
experienced sleep disturbances.
Across both groups the pain extent was 7.5 £ 6.7% of the total body chart area; those with
neck pain of traumatic origin had an average pain extent of 7.6 + 6.7% whereas those with
non-traumatic origin had an average pain extent of 7.4 + 6.8%.
For the total cohort, mean scores of the SF36-PCS and SF36-MCS were 35.4 + 7.6 and 46.3
+ 10.7, respectively. BDI-Il was 13.9 + 8.7 indicating mild depression, TSK score was 37.8
+ 6.9, indicating a high degree of kinesiophobia [32], and the average NDI score was 21.7 +
7.7, indicating moderate neck disability [33] (Table I). Performance outcomes of the clinical
tests for the entire cohort are presented in Table I.
(Table 1)
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Correlation between pain extent and other clinical features comparing the traumatic
and non-traumatic groups

Across the entire cohort, NDI was moderately correlated to pain extent (r = 0.33; p<0.001)
indicating that larger pain areas were associated with higher NDI scores. This correlation
was stronger for the group with non-traumatic neck pain (r = 0.45, p<0.001) compared to
those with neck pain of traumatic origin (r =0.22, p = 0.02). Pain extent was also weakly
correlated to both BDI-Il and TSK (r = 0.29; p<0.001 and r = 0.21; p<0.05, respectively),
indicating that larger pain extent was associated with higher depression and greater
kinesiophobia scores across the entire group. Those with non-traumatic neck pain displayed
a moderate correlation between pain extent and both variables (r = 0.42, p<0.01 and r = 0.31,
p <0.01 for BDI-11 and TSK respectively), whereas those with neck pain of traumatic origin
had only a weak correlation between pain extent and BDI-1I (r = 0.22, p = 0.02), and a non-
significant correlation between pain extent and TSK. Correlations between pain extent and
SF36-PCS, SF36-MCS and ROM were non-significant.

For the clinical tests, correlations between pain extent and CCFT and CE performance were
weak and negative (r =-0.23; p<0.01 and r = -0.20; p<0.01 respectively), indicating that

larger pain extent was associated with poorer performance on both tests (Table I1).

(Table I1)
DISCUSSION

The current study is the first to examine the relationship between pain extent and patient-
reported outcomes on neck function, quality-of-life and psychological factors, in addition to
clinical tests for neck muscle function in people with chronic neck pain. When considering
the full sample of patients with either non-traumatic and trauma induced neck pain, moderate
correlations were observed between pain extent and perceived neck disability, and weak
correlations were observed between pain extent and the level of depression, kinesiophobia as
well as performance on clinical tests for neck muscle function. This is supported by a
previous study, showing that pain extent explained 5-6% of the variance of NDI scores in
patients with chronic whiplash associated disorders [34]. By comparing the subgroups in the
current sample, it was shown that correlation for those with non-traumatic neck pain were
consistently on a moderate level for all outcomes whilst they were only weak for those with
trauma-induced neck pain, which is in contrast to our hypothesis. The moderate correlation

between pain extent and NDI indicates that other variables may explain the variance in pain
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extent, such as pain intensity and kinesiophobia [34]. Yet, only weak correlations were
observed between pain extent and depression as well as kinesiophobia. This finding is in line
with a previous systematic review [35] which concluded that pain drawings (mainly low
back pain) cannot be used as an indicator of the patients’ psychological state. A more recent
review confirmed that pain drawings from subacute/chronic low back pain patients cannot
detect psychological features [36]. However, comparison with other studies is challenging,
as use of standardised body charts as well as methods for analysing these are mostly lacking.
This may be the reason for contrasting results with a recent study in patients with neck-
shoulder pain reporting a significant correlation between non-organic pain (determined from
pain drawings) and pain catastrophizing [12].

A previous study, using the same body charts as this current study, reported an association
between pain extent and NDI, depression and self-efficacy in people with whiplash
associated disorders [10]. This finding was confirmed in the current study with weak
correlations observed between pain extent and NDI as well as BDI-1I. Unique to this study
we also evaluated pain extent in people with neck pain of non-traumatic origin and showed
that the correlation between pain extent and NDI, BDI-I1 and TSK was stronger compared to
the correlations observed for the group with trauma-induced neck pain. The complexity and
severity of symptoms is reported to be greater in those with neck pain of traumatic origin
including additional symptoms such as post-traumatic stress disorder [37], and central
sensitisation [38] which were not considered in the current study.

This study also revealed significant correlations between pain extent and performance on
tests of neck muscle function although these correlations were weak in those with neck pain
of traumatic origin and moderate in those with a non-traumatic origin. Previous work has
shown stronger correlations between pain intensity and performance on the CCFT and CE
[39, 40]. Therefore, other dimensions such as pain intensity may be stronger indicators of
altered neck muscle function than pain extent.

Methodological considerations

The current work included a large sample size and the study was conducted across multiple
clinical centres adding to the strengths of this study. The participants were referred to the
clinics via usual procedures and were part of the normal population of the centres. Those
centres included both urban and rural areas, primary and secondary care, as well as different
geographic areas strengthening the external validity of the results. But, records of those
tested for eligibility but not entering the study were for practical reasons not possible to
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obtain. However, this is not considered to influence the outcome of this current study as this
is a studying correlation between different outcomes. Anecdoticly, the eligible patients
excluded were few. Therefore, we assume the external validity to be sufficient to transfer the
results of the study in daily clinical practice. The data collection was based upon methods
with a moderate to strong intra-class correlation and inter-tester reliability [10, 13, 23, 30,
41, 42] and collected by the same two assessors according to a rigorous standardised
protocol. Despite recruitment from different centres, data collection was performed with the
same test equipment and the test setting was similar across recruitment locations. The
analyses of pain drawings were executed by two experienced investigators following
established procedures.

Limitations of the study include the fact that the clinical tests and questionnaires used for
inclusion of the participants were delivered by different physiotherapists at these different
centres, which may have introduced some variability; nevertheless, this variability was
minimised since all physiotherapists were carefully trained in the procedures by the same
instructor. Also, there are no records of those excluded after tested for eligibility, which
weakens the external validity of the study.

Clinical interpretations

The extent of pain, expressed in pain drawings, is associated with higher self-perceived neck
disability and can be an indicator for psychological screening, especially for non-traumatic
neck pain patients.

CONCLUSIONS
Patients with chronic neck pain that describe larger pain areas are likely to present with
greater self-perceived disability, depression, kinesiophobia and poorer muscle function.
These associations were strongest in those with neck pain of non-traumatic onset and only
weak in those with neck pain of traumatic onset. Pain drawings can therefore indicate a need
for addressing these functions in management of person with chronic neck pain.
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Table | - Patient characteristics self-reported outcomes and clinical tests

Table 11 - Correlations between pain extent and self-reported and clinical tests

TITLES OF FIGURES
Figure 1. — lllustration of the process of digitalising the pain drawing from the paper body

chart. A: an original pain drawing, B: Digitalised final pain drawing used to calculate the
pain extent.

This document is protected by infemational copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one
copy of this Article. It is not permifted fo make additional copies (either sporadically or sysTerqggcolly, either prinfed or electronic) of the Arficle for any purpose. If is not permitted to disfribute
the electronic copy of the article through online infemet and/or infranet file sharing systems, €lectronic mailing or any other means which may allow access fo the Article. The use of all or any
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or coommercial use is not

permitted. It is not permitted fo remove, cover, overlay, obscure, block, or change any copyright nofices or ferms of use which the Publisher may post on the Aricle. It is not permitted to
frame or use framina techniaues to enclose any frademark, loao, or other proprietary information of the Publisher.



COPYRIGHT® EDIZIONI MINERVA MEDICA

Table I Patient characteristics self-reported outcomes and clinical tests

All patients Patients Patients non-
(n=200) traumatic onset traumatic onset

(n=120) (n=80)
Patient Reported Outcomes
mean (SD)
SF36-PCS 35.4 (7.6) 35.0 (7.1) 36.1 (8.2)
SFE36-MCS 46.4 (10.8) 44.7 (11.2) 49.0 (9.5)
TSK 37.8 (6.9) 38.5(7.2) 36.8 (6.2)
BDI-II 13.9 (8.7) 15.9 (8.8) 10.1 (7.8)
NDI 21.3 (7.7) 22.8 (7.3) 19.0 (7.7)
Range of Motion degrees
mean (SD)
Flex 39.9 (15.2) 37.9 (15.8) 42.9 (13.7)
Ext 44.1 (19.1) 41.2 (20.3) 48.6 (16.2)
Rot L 58.1 (16.3) 56.3 (17.6) 60.9 (14.0)
Rot R 60.1 (15.2) 59.1 (15.4) 61.8 (14.8)
LFL 31.4 (10.6) 31.1(10.0) 31.7 (10.0)
LFR 34.1(12.1) 33.6 (12.9) 34.8 (10.8)
Craniocervical Flexion Test
n (%)
22 mmHg 145 (72.5) 92 (77) 53 (66)
24 mmHg 36 (18.0) 23 (19) 13 (16)
26-30 mmHg 19 (9.5) 5 (4) 14 (18)
Cervical Extension Test
n (%)
0-10 sec. 32 (16.0) 22 (18) 10 (12)
11-28 sec. 55 (27.5) 40 (33) 15 (19)
39 -119 sec. 28 (14.0) 16 (13) 12 (15)
120 sec. 85 (42.5) 42 (35) 43 (53)
Pain extent median
mean (SD)
percentage of total body 7.5 (6.7) 7.6 (6.7) 7.4 (6.8)

chart

SF36-PCS = Short Form 36, Standardised Physical Component Summary Score; SF36-

MCS = Short Form 36, Standardised Mental Component Summary Score; TSK = Tampa
Scale of Kinesiophobia; BDI-1I = Beck Depression Inventory-11; NDI = Neck Disability
Index; Flex = Cervical Flexion; Ext = Cervical Extension; Rot L = Cervical Rotation Left;
Rot R = Cervical Rotation Right; LF L = Cervical Lateral Flexion Left; LF R = Cervical
Lateral Flexion Right; n = number, SD = Standard Deviation
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Table II Correlation pain extent and self-reported outcomes and clinical tests

Variable All patients Patients traumatic Patients non-traumatic

r (p-value) onset onset

I (p-value) I (p-value)

Patient reported
outcomes
SF36-PCS -0.03 (0.72)* -0.04 (0.69) -0.01 (0.96)
SF36-MCS -0.15 (0.83)* -0.15 (0.12) -0.16 (0.15)
TSK 0.21 (0.01)* 0.12 (0.21) 0.33 (0.01)*
BDI-II 0.29 (<0.01)* 0.21 (0.02)* 0.40 (<0.01)*
NDI 0.33 (<0.01)* 0.22 (0.02)* 0.45 (<0.01)*
Range of
Motion
FI -0.05 (0.50) -0.05 (0.63) -0.04 (0.75)
Ext -0.05 (0.45) -0.01 (0.91) -0.12 (0.30)
Rot L -0.10 (0.15) -0.08 (0.37) -0.11 (0.34)
Rot R -0.11 (0.15) -0.14 (0.15) -0.06 (0.62)
LF L 0.01 (0.94) -0.01 (0.98) -0.02 (0.87)
LFR 0.04 (0.59) -0.01 (0.99) 0.09 (0.45)
Muscle function
CCFT -0.24 (<0.01)* -0.18 (0.06) -0.31 (0.01)*
CE -0.19 (0.01)* -0.12 (0.21) -0.29 (0.01)*

*= significant correlations

SF36-PCS = Short Form 36, Standardised Physical Component Summary Score; SF36-
MCS = Short Form 36, Standardised Mental Component Summary Score; TSK = Tampa
Scale of Kinesiophobia; BDI-I1 = Beck Depression Inventory-11; NDI = Neck Disability
Index; Flex = Cervical Flexion; Ext = Cervical Extension; Rot L = Cervical Rotation Left;
Rot R = Cervical Rotation Right; LF L = Cervical Lateral Flexion Left; LF R = Cervical
Lateral Flexion Right; CCFT= Craniocervical Flexion Test; CE= Cervical Extension; n =
number.
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