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Interobserver Reliability in Physical Examination of the 
Cervical Spine in Patients With Headache

 

Hans A. van Suijlekom, MD; Henrica C.W. de Vet, PhD; Suzanne G.M. van den Berg, MSc; 
Wilhelm E.J. Weber, MD, PhD

 

Objective.—To assess interobserver reliability of two expert headache neurologists when examining the cer-
vical spine of patients with headache.

Background.—The diagnosis of cervicogenic headache involves the physical examination of the cervical spine.
Methods.—Twenty-four patients diagnosed as having migraine, tension-type headache, or cervicogenic head-

ache were included in the study. After interview, each patient’s cervical spine was examined in a structured way.
Reliability was assessed by Cohen’s kappa.

Results.—Reduced range of motion in the cervical spine showed kappa scores indicating moderate agree-
ment. Provocation of headache revealed moderate-to-substantial agreement. Assessment of zygapophyseal joint
pressure pain showed slight-to-fair agreement. The kappa values of the circumscribed characteristic tender points
showed agreement ranging from “not better than chance” to “substantial agreement.”

Conclusions.—Our study showed that the interobserver reliability of expert headache neurologists was satis-
factory in the majority of the physical examination tests of the cervical spine in patients with different headache
syndromes. However, standardization of the clinical tests in order to improve their reliability is recommended.
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Cervicogenic headache (CEH) is a clinically de-
fined headache syndrome that is believed to originate
in nociceptive structures in the cervical or occipital

 

area.

 

1-4

 

 Controversy remains regarding the role of the
cervical spine in headache.

 

5,6

 

In 1983, Sjaastad et al first described patients
with CEH.

 

1

 

 In 1990, Sjaastad et al introduced diag-
nostic criteria for CEH, with refinements published

in 1998.

 

7,8

 

 The main diagnostic problem in CEH is to
distinguish this headache syndrome from tension-
type headache and migraine without aura.

 

9-11

 

 The In-
ternational Headache Society (IHS) defines criteria
for migraine and tension-type headache that include
no physical examination tests to diagnose tension-
type headache and migraine because they are not
relevant to the diagnosis of these headache syndromes.

 

12

 

In contrast, the criteria for the diagnosis of CEH in-
clude specific items pertaining to the physical exami-
nation of the cervical spine, which are needed to dis-
tinguish it from migraine and tension-type headache.
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An important step in establishing the accuracy of
a diagnostic test, such as cervical spine examination, is
the investigation of its reliability. Assessment of cervi-
cal spine examination has received little attention in
the literature despite the high prevalence of neck
pain.

 

13,14

 

 In the absence of a “reference standard” for
the physical examination of the cervical spine, it is im-
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perative that acceptable levels of agreement must be
demonstrated for the detection of a given disability in
order to establish its diagnostic relevance.

Healthy volunteers and patients with nonspecific
chronic neck pain have been subjected to reliability
studies of diagnostic tests in the physical examination
of the cervical spine. These studies were mainly per-
formed by practitioners of other medical disciplines,
such as chiropractors and physiotherapists.

 

15-20

 

 All
these studies demonstrated a very wide range of kappa
values between 0.00 and 0.80, indicating poor-to-good
reliability. Because there was a lot of variability in the
investigated clinical tests in the cervical spine, compar-
ison between the studies was not possible.

To our knowledge, none of these reliability stud-
ies have been conducted in patients with CEH. The
objective of our study was the assessment of interob-
server reliability of two expert headache neurologists
in the physical examination of the cervical spine in
patients with headache.

 

PATIENTS AND METHODS

 

Twenty-four patients, 13 men and 11 women,
whose mean age was 43 (range, 29 to 59) years were
included in the study. Patients formerly diagnosed as
having CEH, migraine, or tension-type headache
were included in the study. All subjects were in-
formed of the study and agreed to participate. Pa-
tients with CEH who had been referred by neurolo-
gists to the Pain Management and Research Center
were consecutively selected. Patients diagnosed as
having migraine or tension-type headache according
to the IHS criteria were selected at random from the
computerized database pertaining to patients with
headache from the Department of Neurology of the
University Hospital of Maastricht. We aimed to have
two patients with CEH, two patients with migraine
without aura, and two patients with tension-type
headache attend each session.

The study was set up in four sessions (I to IV)
with six patients and two expert headache neurolo-
gists at each session. The two physicians took the his-
tory of each patient using a semistructured interview.
After this interview, each neurologist performed a
physical examination of the cervical spine in a struc-
tured way. Data obtained from these interviews were

reported elsewhere.
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 The neurologists did not receive
any formal instruction in the performance of the physi-
cal examination, and the amount of pressure applied
by each neurologist during palpation was not stan-
dardized because we aimed to assess the results for
each neurologist who used this examination in daily
patient care when indicated. Physical examination of
the cervical spine included items that belong to the
diagnostic criteria for CEH: (1) functional examina-
tion of the cervical spine measuring a reduced range
of motion; (2) provocation of the (head) pain during
active movement; and (3) elicitation of a similar (head)
pain by external pressure over the ipsilateral upper,
posterior neck region or occipital region (Table 1,
Figure). In order to evaluate the results obtained by
pressure in the upper neck and occipital region, we
structured this last item in relation to anatomical struc-
tures such as the zygapophyseal joints and character-
istic points indicating involvement of a segmental level
(Table 2). Each examination item was coded (yes/no),
and the neurologist assessed whether an impairment
was present or not. Abnormal tenderness at the zyga-
pophyseal joints was classified as high-, mid- and low-
cervical zygapophyseal joint pain. Assessment of ab-
normal tenderness was always performed on both
sides of the cervical spine. The time interval between
the physical examinations was less than 25 minutes,
and the patients were examined in a random order.

Reliability is a measure of agreement between ob-
servers and refers to the reproducibility of measurement
results or precision of measurements.

 

22,23

 

 We assessed
the interobserver reliability of cervical spine physical ex-
amination items. Kappa statistics were used as a mea-
sure of interobserver reliability for each item. Kappa ad-
justs the observed agreement for chance agreement.
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Kappa values were classified as indicating a “slight,”
“fair,” “moderate,” “substantial,” and “almost perfect
agreement” according to Landis and Koch (Table 3).
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RESULTS

 

Assessment of reduced range of motion in the
cervical spine for left and right rotation showed
kappa scores of 0.44 and 0.46, indicating moderate
agreement (Table 1). The other movements showed
fair agreement scores. Assessment of (head) pain
provocation with cervical spine movement varied be-
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tween 0.53 and 0.67, which implies a moderate-to-
substantial agreement. Assessment of zygapophyseal
joint pressure pain revealed kappa scores ranging be-
tween 0.14 and 0.37, which indicates slight-to-fair
agreement. The mid- and low-cervical zygapophyseal
joints were more “reliable” when investigated than the
higher joints. The kappa values of the circumscribed
characteristic tender points ranged between 0.00 and
1.00. Pressure pain on the occiput demonstrated an
agreement no better than chance. Tender points with
substantial agreement were pressure pain on the mas-
toid process and pressure pain posterior to the sterno-
cleidomastoid muscle border on both sides. The other
tender points showed fair-to-moderate agreement.

 

COMMENTS

 

Physical examination of the cervical spine is a
crucial part of the diagnosis of CEH. In our study, we
found that interobserver reliability regarding the physi-
cal examination of the cervical spine for patients with
different types of headache, for two expert headache
neurologists, is acceptable for the majority of the
items. Bogduk concludes that for most good clinical
tests in physical examination, the kappa value should
range between 0.4 and 0.6.
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 Although different cut-
off points for kappa are used for defining poor-to-
perfect reliability, there is consensus that the mini-
mum value of acceptable agreement by any set of
guidelines is a kappa value of 0.4.

 

27-30

 

 We used the ar-

 

Table 1.—Kappa Scores per Item for Physical Examination of the Cervical Spine

 

Items Kappa

Restricted range of motion
Flexion 0.27 (

 

2

 

0.17–0.70)
Extension 0.28 (

 

2

 

0.01–0.57)
Rotation right 0.44 (0.10–0.79)
Rotation left 0.46 (0.01–0.90)

Head pain provocation
Flexion 0.53 (0.17–0.89)
Extension 0.67 (0.34–0.99)
Rotation right 0.65 (0.31–0.99)
Rotation left 0.54 (0.10–0.79)

Zygapophyseal joint pressure pain
High (upper) 0.14 (

 

2

 

0.12–0.39)
Mid 0.37 (0.12–0.85)
Low 0.31 (0.28–0.90)

Pressure pain
Occiput right (greater occipital nerve) 0.00 (

 

2

 

1.00–0.77)
Occiput left (greater occipital nerve) 0.16 (

 

2

 

0.31–0.61)
Mastoid process right 0.77 (0.34–1.00)
Mastoid process left 1.00 —

Pressure pain insertion
Sternocleidomastoid muscle on occiput right (minor occipital nerve) 0.68 (0.29–1.00)
Sternocleidomastoid muscle on occiput left (minor occipital nerve) 0.35 (

 

2

 

0.17–0.86)
Pressure pain just anterior to

Sternocleidomastoid muscle border right 0.35 (

 

2

 

0.17–0.86)
Sternocleidomastoid muscle border left 0.55 (0.10–0.99)

Pressure pain over
Sternocleidomastoid muscle border right 0.52 (0.12–0.92)
Sternocleidomastoid muscle border left 0.42 (0.01–0.82)

Pressure pain just posterior to
Sternocleidomastoid muscle border right 0.60 (0.19–1.00)
Sternocleidomastoid muscle border left 0.87 (0.62–1.00)

Pressure pain 3-4 cm posterior to
Sternocleidomastoid muscle border right 0.68 (0.28–1.00)
Sternocleidomastoid muscle border left 0.77 (0.34–1.00)
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bitrary scale of Landis and Koch, in which kappa scores
ranging from 0.4 to 0.6 suggest moderate agreement.

 

25

 

Our results showed that assessment of (head)
pain provocation could be reliably diagnosed. This is
in accordance with another reliability study that as-
sessed pain provocation.

 

18

 

Impairment of rotation in the cervical spine
could be reliably assessed using visual estimation in
our study. Restriction of flexion and extension could
not be assessed reliably. A possible explanation for
this discrepancy in kappa values might be the use of
left/right comparisons for rotation movements in the
assessment of restriction. Hendriks et al showed a
substantial agreement score in one practice and slight
agreement score in the other practice.

 

18

 

 In their study,
no differentiation was made in the assessment be-
tween patients with low back pain and those with
neck-shoulder pain. Hendriks et al only diagnosed a
decrease in range of motion without any differentia-
tion in motion direction. It is known that the more
choice a clinician has in grading a single observation,
such as a decreased range of motion, the greater the
resulting interobserver error will be.

 

31,32

 

It has been suggested that CEH could originate
in dysfunction of the cervical zygapophyseal joints.

 

3,19,33,34

 

Physical examination of the cervical spine in order to

reveal zygapophyseal joint pressure pain, possibly in-
dicating involvement of these joints in the CEH syn-
drome, demonstrated only fair agreement. This is in
accordance with the results of Strender et al who
showed only fair agreement.

 

20

 

 Strender et al used vol-
unteers in their study. It could also be argued that it is
difficult to obtain clinically relevant conclusions from
reliability studies of clinical tests in volunteers. In
contrast to the results of Strender et al, Hubka and
Phelan showed substantial agreement in their study.

 

17

 

They studied 30 patients with “unilateral mechanical

Points at which pressure pain on palpation was assessed: (1) occiput (greater occipital nerve); (2) insertion of sternocleidomastoid
muscle (SCM) at occiput (minor occipital nerve); (3) mastoid process; (4) immediately anterior to the border of the SCM; (5) bor-
der of the SCM; (6) just posterior to the SCM; (7) a point 3 to 4 cm posterior to the border of the SCM.

 

Table 2.—Tenderness at Characteristic Points
in Relation to the Segmental Level

 

Involved
Segmental Level Characteristic Tender Points

C2 Greater occipital nerve
C3 Minor occipital nerve
C4 Point just anterior to the

trapezius border
C5 Point over the trapezius border
C6 Point just posterior to the

trapezius border
C7 Point approximately 3-4 cm

posterior to the trapezius border
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neck pain,” and they standardized the palpation
method. Hubka and Phelan concluded that palpation
for zygapophyseal joint pain is a highly reliable tool.
Conversely, some authors claim that physical exami-
nation at the spine reveals no specific features that
identify whether a cervical zygapophyseal joint is pain-
ful or not.

 

35-37

 

 As a consequence, they advocate the
use of controlled diagnostic blocks. A disadvantage
of diagnostic blocks is that they do not identify the
pain source; they only imply that the pain is transmit-
ted by that nerve.

 

38

 

 Jull et al compared the diagnostic
accuracy of manual palpation with that of diagnostic
nerve blocks.

 

39

 

 They found that assessment of palpa-
tion could identify the presence and location of the
painful zygapophyseal joints with 100% sensitivity and
specificity compared with diagnostic nerve blocks.

Some authors suggest that circumscribed abnormal
tenderness at characteristic points on physical exami-
nation may have a frequent, but inconsistent, relation-
ship with segmental levels.

 

40

 

 Assessment of the charac-
teristic tender points demonstrated variable reliability
scores ranging from agreement that was no better than
chance to perfect agreement. However, the results in
Table 1 show that only pressure pain on the occiput
was not reliable. The other characteristic tender points
demonstrated, in general, agreement that was moder-
ate to almost perfect. Strender et al showed a kappa
value of 0.31 for trapezius muscle pain. The relation-
ship of positive circumscribed tender points with any
form of treatment or radiological confirmation of a
pathological “focus” is still not established. It must be
emphasized that our study was only designed to test
the agreement between positive or negative results.
Furthermore, it is important to realize that kappa is a

measure of agreement between two observers, but it
is never a guarantee of the accuracy of the result.

Our study showed that the interobserver reliabil-
ity of two expert headache neurologists was satisfactory
in the majority of the physical tests used in the exami-
nation of the cervical spine in patients with different
headache syndromes. However, it is highly question-
able whether such satisfactory results would be ob-
tained by physicians who were not experienced at
diagnosing headache syndromes. Clearly, since both
the IHS and CEH diagnostic classifications include
items obtained from the physical examination of the
cervical spine, more explicit guidelines should be de-
veloped to increase the standardization of headache
diagnosis.
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