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Infl uential Variables Associated with Outcomes in Patients with 
Cervicogenic Headache

Robert Fleming, PT, DPT, OCS, COMT
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Abstract: Cervicogenic headache (CGH) is a common sequela of upper cervical dysfunction with a sig-
nifi cant impact on patients. Diagnosis and treatment have been well validated; however, few studies have 
described characteristics of patients that are associated with outcomes of physical therapy treatment of 
this disorder. A retrospective chart review of patient data was performed on a cohort of 44 patients with 
CGH. Patients had undergone a standardized physical therapy treatment approach that included spinal 
mobilization/manipulation and therapeutic exercise, and outcomes of treatment were determined by 
quantifi cation of changes in headache pain intensity, headache frequency, and self-reported function. 
Multiple regression analysis was utilized to determine the relationship between a variety of patient-
specifi c variables and these outcome measures. Increased patient age, provocation or relief of headache 
with movement, and being gainfully employed were all patient factors that were found to be signifi cantly 
(P<0.05) related to improved outcomes.
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A lthough cervicogenic headache (CGH) has been de-
scribed as a “fi nal common pathway” of cervical spine 
dysfunction1, its true prevalence is diffi cult to deter-

mine due to inconsistent use of diagnostic criteria in the lit-
erature. Incidence of cervicogenic headache has been re-
ported to range from 0.7% to as high as 13.8% in populations 
of patients suffering from headache disorders2. Others have 
reported cervicogenic origins of higher values (14% to 18%) 
in all chronic headaches3. 

The anatomical basis for CGH is the convergence of the 
afferent input of the upper cervical spine nerve roots (C1-C3) 
with the afferent tracts of the trigeminal nerve in the tri-
geminocervical nucleus. This convergence results in cervical 
spine nociceptive input being expressed in the sensory distri-
bution of the trigeminal nerve, most commonly the ophthal-
mic branch of the trigeminal nerve, which innervates the 

forehead, temple, and orbit and has its greatest topographic 
representation near the dorsal horns of spinal nerves C1-
C34,5. Therefore, any structure innervated by C1, C2, or C3 
spinal nerves can be implicated in the etiology of CGH. This 
includes the atlanto-occipital, median atlanto-axial, lateral 
atlanto-axial, and C2-3 zygapophyseal joints as well as the 
C2-3 intervertebral disc, suboccipital, upper posterior cervi-
cal, and upper paravertebral musculature, the trapezius and 
sternocleidomastoid muscles, upper cervical spinal dura ma-
ter, and the vertebral arteries4-6. Because of the ability of af-
ferent nerves to travel up to three segments cephalically or 
caudally in the cervical spinal cord, bony and soft tissue 
structures of the middle and lower cervical spine cannot be 
excluded from contributing to CGH4,5.

The diagnosis of CGH has been a source of contention in 
the literature ever since the inception of the term by Sjaastad 
et al in 19837-9. Currently, two major sets of diagnostic crite-
ria exist for CGH (Table 1). The International Headache So-
ciety (IHS) accepted the diagnosis of CGH in 1988 as a type 
of secondary headache and, at that time, included criteria for 
its diagnosis in the International Classifi cation of Headache 
Disorders, which was most recently updated in 200410. How-
ever, the criteria established in 1990 by Sjaastad and the Cer-
vicogenic Headache International Study Group (CHISG) 
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and revised in 19981 are the most utilized clinically. The ex-
ception of the clinical utility of Sjaastad’s criteria is Point II, 
which stipulates the use of a nerve block to diagnose CGH in 
scientifi c works. The use of a nerve block may be impractical 
for daily clinical practice, despite being the only means by 
which a structure in the cervical spine can truly be isolated 
as the pain generator5,11,12. Furthermore, although Point III 
of Sjaastad’s criteria specifi es unilaterality of symptoms, the 
presence of bilateral symptoms or “unilaterality on two 
sides” has been documented1,13. Differential diagnosis in-
cludes hemicrania continua, occipital neuralgia, migraine, 
and tension-type headache, with the differentiation of CGH 
from migraine and tension-type headache being the most 
challenging due to the overlap of many symptoms among 
these three disorders2,14.

The reliability and validity of physical therapist diagno-
sis of CGH, specifi cally during manual cervical spine exami-
nation and evaluation that is necessitated by both sets of 
diagnostic criteria, have been well established11-13,15. Addi-
tionally, various physical therapy interventions including 
spinal manipulation or mobilization, therapeutic exercise, 
postural modifi cation, or a combination of treatments have 
been validated in numerous reports as effective treatments 
of CGH12,16-18. In particular, several studies have found im-
proved outcomes after combined spinal manipulation and 
therapeutic exercise treatment over either treatment alone 

for patients with mechanical neck dysfunction19 and for pa-
tients specifi cally with CGH17. However, when using spinal 
mobilization or manipulation patients with CGH, it becomes 
especially important to perform the appropriate pre-treat-
ment screening procedures, particularly since headaches 
can be a symptom of disorders that contraindicate the use of 
these techniques such as vertebrobasilar insuffi ciency20. 

In addition to the physical impairments of 1) increased 
pain, 2) decreased cervical range of motion21, 3) postural dys-
function22, and 4) decreased performance of deep cervical 
fl exors22-24, symptoms of CGH have a demonstrable impact on 
patients’ functioning and overall quality of life25. Although 
impairments associated with CGH are well documented, 
there remains a lack of evidence as to how impairments infl u-
ence the outcome during physical therapy treatment. There 
are also few studies demonstrating if patient traits or charac-
teristics positively or negatively affect treatment outcomes in 
physical therapy, although it has been reported that patients’ 
individual experiences of cervical dysfunction play an impor-
tant role in the prognosis of the condition26. Most published 
studies suggest inconsistency of predictors of positive out-
comes of treatment of CGH17,27. Subsequently, the purpose of 
this study was to continue to examine various factors that are 
associated with improved overall function, decreased head-
ache frequency, and decreased headache intensity after a con-
sistent physical therapy intervention for CGH.

TABLE 1.  Diagnostic criteria for cervicogenic headache

CHISG Diagnostic Criteria (1)  IHS Diagnostic Criteria (10)

I. Symptoms and signs of neck involvement: A. Pain, referred from a source in the neck and perceived  
 a. Precipitation of head pain, similar to the  in one or more regions of the head and/or face,  
  usually occurring one:  fulfi lling criteria C and D
  1. by neck movement and/or sustained
   awkward head posturing, and/or B. Clinical, laboratory, and/or imaging evidence of a
  2. by external pressure over the upper cervical  disorder or lesion within the cervical spine or 
   or occipital region on the symptomatic side  soft tissues of the neck known to be or generally 
 b. Restriction of the range of motion (ROM) in the neck  accepted as a valid cause of headache
 c. Ipsilateral neck, shoulder, or arm pain of a rather vague  
  nonradicular nature or, occasionally, arm pain of a   C. Evidence that the pain can be attributed to the neck
  radicular nature.  disorder or lesion based on at least one of the following
      conditions:
II. Confi rmatory evidence by diagnostic anesthetic blockades.   1. Demonstration of clinical signs that implicated 
        a source of pain in the neck
III Unilaterality of the head pain, without sideshift.   2. Abolition of headache after diagnostic block of a 
        cervical structure or its nerve supply by use of a 
 For a diagnosis of CGH to be appropriate, one or more    placebo or other adequate controls
 aspects of Point I must be present, with Ia suffi cient 
 to serve as a sole criterion for positivity or Ib and Ic  D. Pain resolves within 3 months after successful
 combined. For scientifi c work, Point II is obligatory,  treatment of the causative disorder or lesion
 while Point III is preferably obligatory.
      The presence of all four of these criteria is an indication 
      that a diagnosis of CGH is appropriate.
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Methods and Materials

Design

The study involves a retrospective cohort chart review in-
volving a population of patients with CGH. The study was 
performed under appropriate human ethics and institutional 
board approval of Ellis Hospital, Schenectady, New York, 
USA. The study received exempt status from the institutional 
review board. 

Participants 

The primary author of the paper reviewed consecutive charts 
of patients diagnosed with CGH seen for physical therapy 
from January 2003 through February 2006. Patients in this 

study were diagnosed clinically with CGH using both the 
CHISG and the IHS criteria (Table 1). Exclusion criteria for 
treatment included any contraindications to manual/manip-
ulative therapy and/or exercise and a positive vertebrobasilar 
insuffi ciency test (VBI). All patients were cleared subjectively 
for any indication of VBI, and formal testing was performed, 
regardless of manual intervention.

Procedure

Charts were selected for review by performing a search of the 
primary author’s computerized patient database by querying 
the diagnosis of headache (Figure 1). Additionally, the data-
base was searched by referral source; the names of a neurolo-
gist and a neurological physician assistant were queried, as 
these persons were primary referral sources from a compre-

Figure 1. Flow Diagram of Chart Selection
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hensive headache treatment center located nearby the pri-
mary author’s clinic. Charts were included if missing values 
were few, allowing extraction and transformation to a data-
set. Charts were considered if the primary data of at least 
two sets (initial and discharge) of functional outcome data, 
headache frequency data, headache pain scores, and head-
ache-duration data were present. Charts were excluded from 
the study if information regarding the second set of function 
and headache-specifi c outcome data was missing. Addition-
ally, data regarding motor control, joint signs, history of 
neck pain/injury, and other relevant demographics were 
reported.

Physical Therapy Patient History

Chart review data were extracted including standard ques-
tions regarding primary complaints, onset, and the overall 
history of the complaint. Additionally, because all patients 
had completed a medical screening questionnaire, including 
medications, this information was extracted and documented 
for each patient. Demographics such as age, work history, 
and gender were also reviewed. Report of 1) history of neck 
and/or head injury/trauma, 2) average number of headaches 
in 1 week, 3) historical duration of headache problem, 4) lo-
cation of headache and/or neck pain, 5) specifi c aggravating 
and easing factors, 6) screening for any variables related to 
vertebral artery or cord compromise, 7) history of any dental 
or TMJ problems, and 8) headache pain (and neck pain if 
present) using a Numeric Pain Rating Scale (0–10) were col-
lected. Because the same clinician originally examined all 
patients, consistent data were collected prospectively during 
patient care.

Physical Therapy Physical Examination

Report of fi ndings from the physical examination was col-
lected with a focus on identifying relevant physical impair-
ments. Originally, the examination placed an emphasis on 
establishing physical impairments related to concordant 
signs. Data regarding 1) observation/postural faults; 2) active 
range of motion of the shoulders; 3) active range of motion 
of the cervical spine including retraction and overpressures 
as required; 4) supine palpation of the neck, upper back, and 
head; 5) passive physiological intervertebral movements 
(PPIVMS) of the cervical spine, including combined move-
ments of the upper cervical spine; 6) assessment of relevant 
muscle length with particular focus on the scalene and leva-
tor scapulae; 7) palpation of soft tissues of the cervical and 
upper thoracic regions in prone; and 8) prone passive acces-
sory intervertebral movements (PAIVMs), both central and 
unilateral of the cervical and upper thoracic regions, with 
particular emphasis on the upper three segments of the cer-
vical spine11,17,28-30. Report of differentiation of C1-C3 was col-

lected because of the propensity of mechanical dysfunction 
at these areas resulting in headache symptoms4,5,31.

Data regarding neurodynamics was examined only if the 
patient presented with more regionalized pain or radiating 
pain toward/into the upper extremity and/or scapular re-
gions32,33. Information associated with motor control was 
collected generally from data of Visit 2 or 3, by recording 
neck fl exor endurance measurements in neutral and inner 
range, along with examination of the cranio-cervical fl exor 
synergy utilizing the Stabilizer (StabilizerTM, Chattanooga 
Group Inc., Chattanooga, TN). Data regarding the strength 
of the lower trapezius and serratus anterior were also 
assessed17. 

Interventions 

Data regarding interventions were based on determining rel-
evant physical impairments found in the physical examina-
tion. Priority was placed on those impairments that were 
found to be related to the concordant signs and symptoms. 
An example of this would include a physical examination 
fi nding such as a unilateral passive-accessory posterior to 
anterior pressure to C2 reproducing the patient’s headache. 
Treatment interventions were manual therapy and therapeu-
tic exercise-based and frequently included passive accessory 
and/or passive physiologic movements of the cervical spine, 
with the purpose of reducing abnormal (concordant) symp-
toms and movement relevant to the patient’s headache. Ad-
ditionally, data regarding therapeutic exercises were based 
on identifi ed impairments in active control of selected move-
ments and related muscle groups. A typical intervention of 
active control training included methods designed to im-
prove the recruitment and fatigability of the deep neck fl ex-
ors of the cervical spine. Information involving a home exer-
cise program that addressed the general mobility of the 
cervical spine region and control of selected active move-
ments such as peri-scapular muscles or deep neck fl exors 
was also recorded17,28.

Outcome Measures 

All patient charts included a standard demographic and 
medical screening questionnaire. The data contained the 
Therapeutic Associates Outcomes System (TAOS)34 (now, the 
CareConnections Outcomes System), a comprehensive scale 
that is frequently used in the clinic where these patients re-
ceived treatment and which provides clinicians access to a 
national database of outcomes information. The TAOS asked 
all patients to rate their perceived impairment in categories 
that included fi ve descriptors of varying levels of impairment 
within a category, with 10 categories. Each category was 
scored using a 0–5 rating scale, 0 representing the most im-
pairment within a category and 5 representing no impair-
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ment in that category. A total score was obtained by adding 
the scores of the 10 categories, then multiplying by two. To-
tal scores ranged from 0-100, with 100 representing no func-
tional impairment. This functional scale includes three 
questions that are related to a patient with headache: read-
ing, headache frequency (based on a general pain level de-
scriptor, e.g., “moderate”), and concentration. Examples of 
other categories include walking, personal care, lifting, driv-
ing, and recreation. This measure has not been validated in 
any specifi c patient populations; analysis of content validity 
and discriminate analysis were found to be adequate. This 
scale is modeled after the Oswestry Low Back Pain Disability 
Questionnaire and the Neck Disability Index34. The TAOS 
does contain questions specifi c to the cervical spine and 
headache and was utilized based on ease of access and clini-
cian familiarity with standard use of the scale in clinical 
practice.  

All charts selected included the primary outcomes mea-
sures of change in overall function using the TAOS as de-
scribed above, headache intensity, and changes in headache 
frequency. Decrease in headache intensity was a clinically 
relevant indicator of positive outcome in this study, and it 
was measured using the Numeric Pain Rating Scale (NPRS), 
where the patient rates his/her pain from 0 to 10. This pain 
rating scale has been shown to be reliable and valid in a num-
ber of populations35,36. Although we are unaware of a study 
that has examined the NPRS solely in patients with cervical 
dysfunction or CGH, the measure has been validated as an 
outcomes measure for patients with chronic musculoskele-
tal pain37 and patients with other spine disorders38, and a 
change of two points on the NPRS has been found to be the 
minimal clinically important difference (MCID) in these 
populations39,40. Headache frequency was measured by the 
number of headache days in the past week, with a maximum 
of 28 headache days per month. According to the IHS guide-
lines, a reduction of 50% frequency is considered a clinically 
signifi cant reduction27,39. 

Statistical Analysis

All statistical analyses were performed using SPSS version 
12.0. (Chicago, IL). Variables that were chosen for the analy-
sis included demographic data as well as common examina-
tion procedures used in the examination of patients with 
complaints of CGH. Univariate statistics outlined the base-
line characteristics of the cohort. Variables for report of 
function included rating of overall function from 0–100 per 
the TAOS, frequency of headache, and intensity of headache 
per the NPRS. Bivariate analysis and effect size scores were 
obtained for headache intensity, frequency, and function 
scores. Effect sizes were calculated by taking the difference 
between the mean and standard deviation changes in the pri-
mary outcome of headache frequency in the baseline and 

discharge groups, and dividing it by the standard deviation of 
the change score in the total population. An effect size of 0.2 
was regarded as small, 0.5 as medium, and 0.8 as large40. Hi-
erarchical multivariate statistics were used to outline which 
variables were associated with the change scores of frequency 
and intensity of function. Three linear regression analyses 
were performed, examining the change scores associated 
with report of function, frequency of report of headache, and 
report of intensity of headache. Signifi cance was set at 
P<0.05. 

Results

Initially, 62 charts were reviewed for inclusion, and 44 charts 
were included in the analysis. The majority of charts were 
removed from the study because information regarding the 
second set of function and headache-specifi c outcome data 
was missing. A number of patient charts lacked discharge 
data, and because the data of function and headache specifi c 
data were collected at baseline and discharge only, it was de-
termined that the information was insuffi cient to remain in 
the retrospective analysis. Of the 44 charts included in the 
analysis, some were missing values. Seven charts were miss-
ing “strength” data and nine were missing “perceived im-
provement” data. An evaluation as to the reasons for the 
missing data revealed that patients with missing “strength” 
data revealed that the patient had presented with other phys-
ical impairments that took a clinical priority in the initial 2-3 
treatment sessions so that these data were not collected 
within the noted time frame. As noted, the “strength” data 
presented in the analysis included only an assessment of the 
craniocervical fl exor synergy as described by Jull17. The “per-
ceived improvement” missing data appeared because the pa-
tient had not completed this section of the TAOS.

Of the remaining 44 patients from the charts retained in 
the review, the average age was 48.9 years (SD=20.3; range 
14–71), and the majority was female (87%). The majority of 
participants worked full time (n=18) or were retired (n=13). 
The average duration of the headache was 46.3 weeks 
(SD=60.7) with a mean of 21.4 days per month in which the 
patients reported a headache. The baseline reported value for 
headache intensity was 7.7 (SD=1.6; range 4–10). Table 2 
outlines the baseline characteristics of the study. Patients 
were seen for an average of 11.6 treatment sessions (range 
3-25 sessions) for an average of 6.9 weeks (range 1–19 
weeks).

There were signifi cant differences in pre- and posttest 
scores for functional changes, changes in headache fre-
quency, and headache intensity (P<0.0001). Effect size 
changes were 1.15 for the functional changes, 0.99 for 
changes in frequency, and 1.47 for changes in intensity. In all 
outcome variables, most patients demonstrated improve-
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TABLE 2. Univariate analysis of study participants 

Item Number Mean/Median (SD)

Gender 5 males
  39 females

Age 44 48.9/50.5 (20.3)
Employment Status 18 = FT
  2 = PT
  11 = Disabled/ Unemployed
  13 = Retired
Function at Baseline 44 65.7/66.0 (16.2)
Frequency of HA at Baseline 44 21.4/24.0 (7.1)
Intensity of HA at Baseline 44 7.7/8.0 (1.6)
Report of Previous Neck Problems 23 = Yes
  21 = No
Neural Provocation Testing  2 = Yes
(based on patient presentation) 4 = No
Number of Joint Signs 44 4.3/4.0 (2.1)
HA Provoked/relieved with movement 26 = Yes
  16 = No
Duration of Symptoms 44 46.3/NA (60.7)
Number of Total Visits 44 11.6/12.0 (5.0)
Weeks of Total Treatment 44 6.86/7.0 (3.2)

HA = headache; FT = Full Time Employment; PT = Part Time Employment; NA = Not Available

TABLE 3. Regression analysis involving variables that aff ect change score for function 

Model B Std. Error Beta t Signifi cance

(Constant) 29.09 25.01  1.16 0.254
Employment Status -6.63 2.093 -0.67 -3.03 0.005*
Age 0.32 0.11 0.53 2.88 0.007*
HA Provoked/Relieved with Movement -6.43 3.92 -0.26 -1.64 0.111
Gender -6.51 6.38 -0.17 -1.02 0.316
Frequency of HA at Baseline 0.32 0.32 0.18 0.99 0.329
Strength of Neck -1.39 1.90 -0.14 -0.74 0.468
Duration of Symptoms 0.03 0.04 0.12 0.72 0.479
Weeks of Total Treatment  -0.62 1.08 -0.16 -0.57 0.572
Number of Joint Signs -0.61 1.11 -0.10 -0.55 0.590
Number of Total Visits  0.231 0.71 0.09 0.33 0.747
Neural Provocation 0.85 5.15 0.03 0.17 0.870
Intensity of HA at Baseline -0.09 1.21 -0.01 -0.07 0.942
History of Neck Problems 0.02 4.31 0.00 0.00 0.997

* Indicates signifi cance at 0.05; HA = Headache
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ment from baseline. Out of 44 patients, 28 achieved a clini-
cally signifi cant decrease in headache frequency and 36 pa-
tients reported at least a minimally clinically signifi cant 
change in headache pain intensity.

The model summary for the linear regression for change 
score of function was not signifi cant (P=0.07). The R-square 
value for the 13 independent variables was 0.447, suggesting 
that the model explained 45% of the variance. Of the 13 
predictor variables, only age (P=0.005) and employment 
(P = 0.004) were signifi cant. The fi ndings suggest that older 
patients were more inclined to report improvements in func-
tional scores, as were individuals who were employed full 
time. Table 3 outlines the regression fi ndings of functional 
change scores. 

Table 4 outlines the multivariate analysis of changes in 
frequency. The model summary for the linear regression 
analysis of change scores for headache frequency was signifi -
cant (P=0.001). The R-square value for the 13 independent 
variables was 0.637, and two of the 13 variables were signifi -
cant. Older patients (increased age) were more inclined to 
report decreased headaches (P=0.001), as were patients who 
indicated their headaches were relieved or provoked with 
movement of the neck (P<0.0001). 

Lastly, the model summary for linear regression analysis 
of the change scores of intensity was also signifi cant 
(P=0.031), and the R-square value for the 13 independent 
variables was 0.497. Age (P=0.004), headaches relieved or 
provoked with movement (P=0.003) of the neck, and em-
ployment (P=0.034) were signifi cantly associated toward im-
provement in change scores of intensity. Table 5 outlines the 
fi ndings associated with changes in intensity.

Discussion

We endeavored to retrospectively examine various factors 
that are associated with improved overall function, decreased 
headache frequency, and decreased headache intensity after 
physical therapy intervention for CGH. Despite the wide va-
riety of patient historical data that was examined in this 
study, only a few patient variables were associated with 
change scores after physical therapy intervention. This is de-
spite the fact that the majority of patients met previously de-
fi ned minimal clinically important differences for intensity 
of headache pain and frequency of headache. Our fi ndings 
suggest that age, headaches that were provoked or relieved 
with movement, and work status during treatment were as-
sociated with positive patient outcomes. 

Patients of a greater age were more likely, after physical 
therapy treatment, to demonstrate positive outcomes with 
respect to headache pain intensity and headache frequency. 
Among patients over the age of 50, the incidence of secondary 
headache, the category in which CGH falls, has been found to 
be more common than the incidence of primary headache41. 
However, most populations of patients with CGH that have 
been studied in the literature range in age from 18 up to 60 
years of age17,42 with one study excluding patients over the age 
of 50 due to the range of motion lost and degenerative changes 
associated with increased age15. Although there is some evi-
dence that suggests that younger patients with acute neck 
pain treated with spinal mobilization/manipulation have bet-
ter outcomes of care than older patients43, others merely sug-
gest that older age does not lead to negative outcomes of care 
of cervical spine dysfunction44 or CGH27. These results sug-

TABLE 4. Regression analysis involving variables that aff ect change score for 
frequency of headaches 

Model B Std. Error Beta t Signifi cance

(Constant) 5.10 15.51  0.33 0.745
HA Provoked/Relieved with Movement -10.81 2.38 -0.55 -4.54 0.000*
Age 0.27 0.07 0.56 3.71 0.001*
Employment Status -2.28 1.30 -0.31 -1.75 0.090
Neural Provocation 5.17 3.23 0.26 1.60 0.120
Function at Baseline 0.12 0.08 0.20 1.45 0.159
Duration of Symptoms -0.03 0.02 -0.20 -1.39 0.174
Strength of Neck -1.42 1.14 -1.19 -1.25 0.221
Gender -4.05 4.10 -0.14 -0.99 0.331
Number of Total Visits 0.37 0.46 0.20 0.81 0.424
Intensity of HA at Baseline 0.61 0.78 0.10 0.79 0.435
History of Neck Problems 1.91 2.70 0.10 0.71 0.484
Weeks of Total Treatment -0.48 0.69 -0.16 -0.70 0.490
Number of Joint Signs -0.29 0.70 -0.06 -0.42 0.681

* Indicates signifi cance at <0.001; HA = Headache
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gest that future prospective studies could not only include a 
sample of patients including those of older ages but also ex-
amine how patient age might infl uence treatment outcomes 
for this particular patient population.

Patients whose headaches were provoked or relieved 
with movement of the neck were associated with better out-
comes of treatment, showing signifi cantly decreased fre-
quency of headache as well as signifi cantly decreased reports 
of headache pain intensity. This fi nding is substantiated by a 
number of other existing studies that show manual interven-
tions designed to increase mobility of the cervical spine, 
such as spinal mobilization and manipulation, are benefi cial 
for patients with CGH17,19,45. Although the retrospective na-
ture of this study precludes drawing a conclusion about the 
direct effect of patients’ headache symptoms on functional 
outcomes after treatment, this fi nding does indicate that this 
relationship would be of interest to pursue in future re-
search. In this way, these fi ndings may have implications as 
to the use of the diagnostic criteria of CGH as not only able 
to indicate patients who have CGH but also to identify which 
patients among those with CGH would have greater benefi t 
from physical therapy intervention1,10. 

Additionally, 16 of the 44 patients were found not to 
have their headache provoked or relieved with movement 
during the initial examination. These patients were provi-
sionally diagnosed with CGH as they did present with abnor-
mal clinical signs of the cervical spine (i.e., reduced ROM 
and abnormal stiffness). These clinical signs did meet the 
inclusion criteria that are based on the aforementioned diag-
nostic criteria. These patients were treated based on these 
signs in an attempt to establish a relationship of these abnor-
mal signs to the patients’ complaints of headache. An analy-
sis of these specifi c patient outcomes was not conducted. A 

future study may include the analysis of these types of pre-
sentations to establish whether abnormal cervical spine 
signs may temporarily be established as a CGH. 

Maintaining gainful employment was signifi cantly re-
lated to reports of reduced intensity of headaches and ap-
proached signifi cance as being associated with reports of de-
creased frequency of headaches. Headache and cervical spine 
dysfunction have long been established as affecting quality-
of-life measures and patient employment18,45-49. Headache 
specifi cally has a substantial effect on decreased productiv-
ity, being the most common cause of lost productive time at 
work, occurring in 5.4% of total respondents in a 2003 study 
and resulting in a loss of 19.6 billion dollars47. There is lim-
ited evidence on the particular effect of CGH on patients’ 
employment status or quality of life, but the literature sug-
gests that it has a unique psychosocial impact on quality of 
life compared with migraine and tension-type headache25. 
The results of this study suggest that future research could 
be directed at examining the effect of employment on pa-
tients with CGH and further establishing the distinctive set 
of psychosocial impairments that are found within this 
population. 

This study has ventured to identify infl uential patient-
specifi c variables that were associated with improved out-
comes after physical therapy treatment of CGH with the in-
tent of suggesting specifi c variables that would merit future 
research. Factors that infl uence prognosis of patients with 
CGH have not been widely studied. For clinicians, knowl-
edge of patient-specifi c traits that could potentially affect 
patient treatment is important for numerous reasons. It al-
lows clinicians to ascertain from the fi rst treatment session 
whether a particular patient is likely to benefi t from any 
treatment at all, leading to more effective patient manage-

TABLE 5. Regression analysis involving variables that aff ect change score for intensity 
of headaches 

Model B Std. Error Beta t Signifi cance

(Constant) 12.78 4.25  3.01 0.005
HA Provoked/Relieved with Movement -2.59 0.81 -0.46 -3.19 0.003*
Age 0.08 0.02 0.57 3.14 0.004*
Employment Status -0.99 0.46 -0.47 -2.22 0.034*
Strength of Neck -0.61 0.39 -0.28 -1.58 0.125
History of Neck Problems -1.31 0.92 -0.24 -1.42 0.165
Number of Joint Signs -0.20 0.23 -0.16 -0.87 0.394
Number of Total Visits -0.13 0.15 -0.24 -0.85 0.401
Function at Baseline -0.02 0.03 -0.10 -0.59 0.559
Weeks of Total Treatment -0.13 0.23 -0.16 -0.59 0.560
Neural Provocation 0.51 1.09 0.09 0.46 0.647
Gender 0.39 1.38 0.05 0.28 0.780
Duration of Symptoms -0.00 0.01 -0.03 -0.19 0.847
Frequency of HA at Baseline 0.01 0.07 0.03 0.18 0.861

* Indicates signifi cance at 0.05; HA = Headache
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ment and clinical decision-making. Identifi cation of factors 
that are implicated in patient prognosis also lead to more 
cost-effective treatment because it leads to earlier recogni-
tion of patients for whom particular treatments may not be 
appropriate. Furthermore, fi nding how these factors relate 
to outcomes of care is one of the fi rst steps in the develop-
ment of clinical prediction rules. 

A recent study that offered a classifi cation system for 
patients with neck pain named headache reduction as a spe-
cifi c subgroup of patients with neck pain45. The classifi cation 
system dictates that examination fi ndings are pertinent for 
early classifi cation in the headache subgroup. We suggest 
that our fi ndings may be benefi cial in contributing to this 
collection of information, specifi cally the fi nding of improved 
outcomes associated with headache pain being provoked or 
relieved by neck movements. At the very least, identifying 
commonalities among demographic information and among 
physical impairments in populations of patients with CGH 
can lead to more effective, evidence-based management of 
patients with this disorder.

Limitations

There are methodological weaknesses to this study. The sam-
ple size would preferably have been larger and more diverse 
to improve the ability to extrapolate these results to the over-
all population. Reporting long-term effects of treatment 
would also have added strength to these results, as this is 
lacking in the literature on treatment of CGH. The retro-
spective nature of a chart review study design, while provid-
ing insightful data regarding patient care and outcomes, 
does not allow for conclusions to be drawn specifi cally link-
ing the examined patient variables to the patient outcomes 
data, and it puts the study at risk for selection bias. Collect-
ing data prospectively in a randomized controlled trial would 
be the ideal way to study this relationship between patient 
variables and outcomes; this is something that could be 
valuable to study in future research of this nature. 

An additional limitation to consider that is associated 
with a retrospective study design is associated with data col-
lection and control. It is diffi cult to ensure that data are con-

sistently captured across subjects with this type of design. 
The data collection in this study was performed by a single 
clinician with 20 years experience, whose primary practice is 
limited to treatment of head and neck disorders. Based on 
this fact, the authors feel that using a single experienced cli-
nician with a clinical practice focus related to the topic of the 
study to collect the data ensured a greater probability that 
the data were more consistent among patients and across the 
duration of the study time period. 

The inclusion of 13 independent variables for this small 
sample resulted in another limitation of this study. The re-
gression model was likely over-fi t, inhibiting the achieving of 
statistical power and resulting in reaching signifi cance for 
only two out of the three models. Since the two models of 
headache frequency and headache pain intensity did reach 
signifi cance, the analysis was continued and the signifi cant 
independent variables of increased age, headache provoked 
or relieved with movement, and having gainful employment 
indicate areas of interest that could be studied in future re-
ports. Furthermore, the use of outcomes measures that have 
been validated in populations with CGH to measure out-
comes of our dependent variables would lend more weight to 
these results because there would be evidence to support the 
fact that the measures that were used were appropriately de-
tecting change in this sample of patients. 

Conclusion

CGH has a vast impact on patients, as demonstrated by both 
physical and functional impairments, and thus it is impor-
tant to increase effi cacy of treatment by identifying patient-
specifi c variables that are related to treatment prognosis. In-
creased age, provocation or relief of headache with movement, 
employment status, and potentially duration of symptoms 
were associated with improved physical and functional out-
comes after a standardized physical therapy intervention 
that included spinal mobilization and manipulation, as well 
as a home exercise program. These fi ndings build on the cur-
rent knowledge base and suggest further research on out-
comes of physical therapy treatment of CGH to provide more 
effi cient and evidence-based care. ■
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