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Abstract
Background: Headache is a common disorder seen in 66% of the global population, and thereby has evolved as
a major health issue, disturbing both quality of life and work productivity. Both entities of headache and depression
are known to hamper function.
Method: In this case-control study, Physicians from the Department of Orthopaedics and Medicine identified the
patients with a chief complaint of Cervicogenic Headache (CGH) and the nursing staff identified the patients who
would be in the control group presenting complaints other than headache. The investigators obtained informed written
consent from patients who were willing to participate and requested them to complete the PHQ-9 and formulated the
results.
Conclusion: Patients with Cervicogenic Headache had a high prevalence of Depression as reported by the PHQ9 when compared to their counterparts who suffered from disorders other than headache.
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Introduction
Headache is a common disorder seen in 66% of the global population
[1], and thereby has evolved as a major health issue, disturbing both
quality of life and work productivity [2,3]. The most common form of
headache is tension-type headache with a global prevalence of 38% [1],
whereas migraine has a prevalence of 10% [1], chronic daily headache
3% [1], and Cervicogenic headache (CGH) 2.5-4.1% [4,5]. Even though
the prevalence of CGH is consistently lower in comparison to tension
type headache and migraine, CGH sufferers have a major quality-of life
burden, which is equal in comparison to those patients with migraine
and tension-type headache [6].
The International Headache Society [7] defines CGH as “pain,
referred from a source in the neck and perceived in 1 or more regions
of the head and/or face.” Headache can be triggered from various
structures in the cervical spine which can be either vertebral joints
from occiput to C3 or the facetal joints from the same area [8,9]. Most
common clinical presentation of CGH usually include unilateral head
pain without side-shift, combined with neck pain and restriction of
neck movement [10]. Zito et al. [11] have stressed the importance of
examining the C1-C2 segment while diagnosing CGH. Another study
by Aprill et al. [12] has also magnified the relative importance of C1-C2
as a primary cause of CGH.
In the year 1990, Chung and Kraybill [13] reported that 63% of
patients with a chief complaint of headache visiting their outpatient
clinic had a depression score which was equal or greater than 50
which was assessed on the Zung Self-rating Depression Scale and thus
concluded that headache sufferers also suffer from depression. Then in
the year 2000, Lipton et al. [3,14] used the Primary Care Evaluation of
Mental Disorders (PRIME-MD) to conduct a population based survey
on patients from the United Kingdom and the United States of America
and concluded that 47% of patients with migraine had “depression” in
comparison to 17% of control patients. The symptoms of depression
are often subtle and hard to diagnose and hence these symptoms may
be overlooked in patients with headache complaints [15,16]. But none
of these studies have assessed depression in cases of CGH.
In a Primary care set-up, several tools have been used to screen for
depression among adults. The commonly used tools are PRIME-MD
J Pain Relief

Patient Health Questionnaire (PHQ-9), Primary Care Evaluation of
Mental Disorders (PRIME-MD), Beck Depression Inventory and the
Zung Self-Rating Depression Scale in outpatient settings. According
to Nease and Maloin [17] who conducted a recent systematic review
of depression screening measures found that the PHQ-9 is the best
depression screening tool available for primary set- ups. Hence the
objective of our study was to use the PHQ-9 to screen patients for the
presence of depression in outpatients with a chief complaint of CGH in
comparison to patients with disorders other than headache.

Methodology
Instrument
The PRIME-MD PHQ-9 is a tool which can be self-administered
and scores each of 9 Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, criteria for major depression. The tool
has good reliability and validity and high positive predictive value for
major depression [17-19]. The most positive factor regarding this tool
is that it just takes 2-5 minutes to complete and it is easy for the patient
to use. The scores range from “0” (not at all) to “3” (nearly every day).
PHQ-9 score equal to or greater than 10 had a sensitivity of 88% and a
specificity of 88% for major depression. Scores range from “0” (not at
all) to “3” (nearly every day). PHQ-9 scores of 5 to 9 represents mild, 10
to 14 moderate, 15 to 19 moderately severe and equal to or more than
20 represents severe symptoms of depression [18].

Patients
Patients aged 18 years or older who were diagnosed with a chief
complaint of CGH by the physicians from the Department of Medicine
and Orthopaedics were selected after informed written consent was
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obtained from them. For each patient of CGH who was willing to
participate in the study, a sex matched and age ± 3 years patient was
identified and requested to participate as a control from other patients
with disorders other than headache. Complaints of control patients
included chronic disorders such as high blood pressure, diabetes,
back and neck pain, osteoarthritis, asthma, abdominal pain or chronic
pulmonary diseases. Patients who had any diagnosis of headache
in their list of associated problems or in their past records were not
included as a control. This process of enrolment was undertaken
until the sample (sample size calculator Open epi software calculated
a sample size of 94) number of 100 (50 in each group) was achieved.
Enrolment continued from May 2012 through January 2013.

Cervicogenic headache diagnostic criteria [10]
Major criteria
I. Symptoms and signs of neck involvement; it is obligatory that
one or more of the phenomena 1a to 1c are present.
Ia) Precipitation of head pain, similar to the usually occurring one:
Ia1) By neck movement and/or sustained, awkward head
positioning, and/or:
Ia2) By external pressure over the upper cervical or occipital region
on the symptomatic side.
Ib) Restriction of the range of motion (ROM) in the neck.
Ic) Ipsilateral neck, shoulder, or arm pain of a rather vague, nonradicular nature, or-occasionally-arm pain of a radicular
nature.
II. Confirmatory evidence by diagnostic anesthetic blockages.
III. Unilaterality of the head pain, without sideshift.

Results
A total of 100 patients willingly participated in this study: 50 in the
CGH group and 50 in the control group. Considering both the groups,
the mean age of participants was 47.75 years. Women constituted 76%
and men constituted 24% of the participants (Table 1).
Patients who suffered from CGH had a 62% prevalence of reporting
mild (PHQ-9 score from 5-9) symptoms of depression in comparison
with a 32% prevalence in the Control patients (Table 2) and 20% of
CGH sufferers had moderate depression symptoms (PHQ-9 score 1014) against 12% in the Control group (Table 2).
On comparison between CGH and Control group it was found that
number of subjects affected with depression in CGH group is more
than control group (Figure 1).

Discussion
This study revealed a relatively high (more than two third of
patients) prevalence of depression symptoms in patients with a chief
complaint of CGH as compared to patients with other complaints
in the control group. Various other studies on this issue have found
varying degrees of depression in headache patients ranging from as low
as 3.4% to as high as 78% [13-15,20-24].
The primary cause for depression in patients with CGH can
be associated to chronic pain and frequency of the symptoms. Both
disorders have a common aetiology i.e. the neurotransmitters.
Neurotransmitters like serotonin and nor epinephrine that are known
to be altered in depression, are also involved in the pain gate mechanism
[21-23]. It has also been noted that when a patient is treated with an
antidepressant, not only depression but also the headache seem to
improve as these are designed to alter neurotransmitter levels [14].

Head pain characteristics

CGH (n=50)

Control (n=50)

46.6

48.9

Male

12 (24.0)

12 (24.0)

Female

38 (76.0)

38 (76.0)

Mean age in years
Gender (n, %)

IV. Moderate-severe, non-throbbing pain, usually starting in the
neck
Episodes of varying duration, or:

Table 1: Age and Gender distribution in CGH and Control Groups.

Fluctuating, continuous pain

Depression

CGH (n _%_)

Control (n _%_)

Mild (PHQ 9 _5)

31 (62)

16 (32)

Moderate (PHQ 9 _10)

10 (20)

06 (12)

Moderately severe (PHQ 9 _15)

04 (08)

01 (02)

Severe (PHQ 9 _20)

01 (02)

00 ( 00 )

Design
A case- control analysis was used in this study. The Physicians from
the Department of Orthopaedics and Medicine identified the patients
with a chief complaint of CGH and the nursing staff identified the
patients who would be in the control group presenting complaints other
than headache. The investigators obtained informed written consent
from patients who were willing to participate and requested them to
complete the PHQ-9 and formulated the results. The investigators
later scored the completed PHQ-9 and then notified the physicians
regarding any patient in the study that had scored greater than or equal
to 5 so that further management could be planned with referral to a
psychiatrist.

Comparison of CGH with Control Group.
35
30
25
20

CGH

15

Data analysis
Descriptive statistics was used for reporting the age and sex
characteristics of the patients in the 2 groups. The percentage of
patients who reported depression in the CGH group was compared
with the percentage of patients with symptoms of depression in the
control group.
J Pain Relief

Table 2: Prevalence of Depression Symptoms.

Control

10
5
0
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Mild

Moderate

Moderately Severe

Severe

Figure 1: Comparison of CGH with Control Group.
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Since both depression and headache are common problems, we cannot
actually comment whether these problems are actually related or
merely coexist together. This explanation, however, doesn’t hold true
as CGH is not as common as other forms of headache like migraine.
Adding to this, there is also evidence that depression may contribute to
the amount of suffering associated with headaches [24]. Both entities of
headache and depression are known to hamper function also.
Hence it becomes mandatory for the treating physicians and
therapists to be aware of the high prevalence of depression symptoms
among patients with CGH and treat not only the headache, but
depression also, if it is confirmed to co-exist. Physicians when treating
patients with CGH also need to consider that depression can be
present before prescribing or considering the medications for treating
this disorder as several of these medications such as beta blockers,
narcotics and anti anxiety agents can further worsen depression [13].
Physiotherapists involved in the treatment of such patients should be
conscious regarding psychological issues which might have a negative
influence or even hamper the healing process. Unless the symptoms of
depression are not evaluated and treated, the outcome of the treatment
cannot be ascertained.
Furthermore our patients were not assessed for the chronicity and
the frequency of CGH, nor were their associated symptoms evaluated.
The presence of other concomitant pain disorders in both the CGH and
control groups could also affect the quantity of depression reported by
them. Another question awaiting further research is whether patients
with CGH have a perception that they are more disabled than their
counterparts because of the frequency and duration of their symptoms?

Conclusion
Patients with Cervicogenic Headache had a high prevalence
of Depression as reported by the PHQ-9 when compared to their
counterparts who suffered from disorders other than headache. These
patients should be evaluated thoroughly for depression and a holistic
management strategy involving not only the treating physician and
physiotherapist but also a psychologist and social worker should be
undertaken.
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