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From a consecutive series of 3,847 headache patients, 1,331 patients who made 
first visits for new headache to 120 primary care physicians were studied for 
usual care over a 14-month period. Either tension or vascular headache was the 
initial diagnosis in 23.8 percent and 12.8 percent of patients, respectively. Nearly 
one half (47.8 percent) were classified as having headaches other than tension or 
vascular. A total of 15.3 percent of headaches were undiagnosed or were re
garded as a mixture of traditional diagnostic designations. At first visit, most pa
tients (76.6 percent) were managed without diagnostic tests. Drugs were pre
scribed for 73.6 percent, and advice was given for 58.6 percent. Only 2.0 percent 
of patients had computerized tomographic scanning ordered at first visit, although 
at least 46 percent met National Institutes of Health criteria, a finding with poten
tial economic consequences of at least $2 billion. These findings suggest the 
need for reevaluation of diagnostic categories for headache, reevaluation of strat
egies for headache management, and further investigations of headache in pri
mary care patients.

Headache is a symptom frequently.encountered in 
ambulatory care. Although 70 to 80 percent of 

adults report experiencing headaches sometimes,1,2 more 
than 50 percent do not consult a clinician.3,4 Headache is 
the principal reason for more than 18 million office visits 
annually in the United States.5 Fifty-two percent of these 
visits are to general practitioners or family physicians.5 
Estimated annual expenditures directly related to medical 
management of this symptom exceeded $2 billion in fiscal 
year 198 3-84,5-9 and the recent widespread availability of 
expensive new diagnostic technologies, such as comput
erized tomographic (CT) scanning and magnetic resonance 
imaging (MRI), suggests this figure might easily triple.

Patients presenting with new onset of headaches ac
count for approximately one half of all headache visits5 
and provide their physicians with difficult diagnostic and 
therapeutic challenges. A small minority of these patients 
will have headaches that are the result of serious or po-
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tentially life-threatening processes such as intracranial tu
mor or hemorrhage. This group of patients clearly needs 
urgent investigation and prompt treatment. The majority, 
however, will be suffering from the first of what may be
come a series of migraine or muscle contraction head
aches. For this group, the physician’s task is to allay patient 
concerns about the presence of serious disease, to explore 
with the patient the possibility of social and psychological 
factors that have precipitated the headache, and to find a 
safe and effective program of symptomatic, abortive, or 
prophylactic therapy. Excessive use of investigative pro
cedures for this group will be costly and may be counter
productive. While the scientific literature concerning 
headaches is voluminous and contains many studies of 
headache mechanisms and trials of headache therapy,1011 
surprisingly little has been written that is helpful to the 
primary care physician in this initial assessment of the 
patient with a new headache. On the contrary, most head
ache research has used patients with chronic, recurrent 
headaches seeking treatment from tertiary care centers or 
specialized headache clinics. The goal of the study reported 
here was to examine the clinical characteristics of new 
headaches in primary care and to document the diagnostic 
and management strategies employed by primary care 
clinicians.
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METHODS

The Ambulatory Sentinel Practice Network (ASPN) and 
its participating practices, patient population, and meth
ods have been described elsewhere.12 One hundred twenty 
primary care physicians in 38 practices in the United 
States and Canada participated in this study. From No
vember 1, 1982, to December 31, 1983, ASPN clinicians 
recorded data about each office visit made by an active 
patient13 at which headache was presented, investigated, 
or treated. Headaches were defined as new if the patient 
had never before suffered from headaches, had experi
enced a significant change in the character of the headache, 
or had a recurrence of headache after an asymptomatic 
period of two years or longer. Of the 3,847 patients with 
headache seen during the study period, 2,142 patients with 
new headache were selected for study. Eight hundred 
eleven were excluded because their follow-up data were 
incomplete. This process yielded a final study group of 
1,331 patients who made an initial visit for a new headache 
during the study period (Figure 1).

ASPN clinicians reported visits of headache patients 
weekly, using pocket-sized cards designed for rapid com
pletion. Selected demographic data, headache character
istics, headache diagnosis, diagnostic tests for headache 
and management strategies, including referrals and hos
pitalizations, were recorded at each visit. Diagnostic clas
sification was based on criteria proposed by the Ad Hoc 
Committee on Classification of Headache.14 Thus, vas
cular headaches included classical and common migraine 
and cluster headaches, and tension headaches included 
tension or muscle contraction headaches. If the clinician 
made a specific headache diagnosis other than vascular 
or tension, it was defined as “other.” The undiagnosed- 
mixed category was used when no diagnosis was made or 
when more than one headache diagnosis was indicated 
on the reporting form. Headaches were classified as dis
abling if the patient reported being unable to perform 
work or usual activities, severe if able to perform such 
activities with difficulty, and mild if other than the above. 
Headaches with concomitant fever (>38 °C) were clas
sified as febrile. All headache visits made by each patient 
were aggregated in chronological order to create a patient- 
based data set. Statistical comparisons were made using 
chi-square tests.

RESULTS
A total of 332,818 office visits were recorded on ASPN 
patients for any reason during the study period. During 
this time, 3,847 active patients made 4,940 visits to ASPN 
clinicians for headache, yielding a rate of 14.8 per 1,000 
office visits, or 1.5 percent of all encounters. The 1,331 
patients who presented with new headaches made 1,621

Figure 1. Headache study patients

headache visits to ASPN clinicians during the study pe
riod. Sixty-two percent of these 1,331 patients were be
tween the ages of 15 and 44 years. Approximately 15.0 
percent (200) of patients made a second visit for headache 
during the study period; 6 .8  percent (90) made three or 
more visits. Patients with disabling headaches at first visit 
were 1.6  times more likely to make a second visit than 
the combined total of patients with severe and mild head
aches (P <  .05).

Clinical Characteristics of New Headache 
at First Visit
A majority (50.5 percent) of the new headaches were clas
sified as mild (Table 1). Few headaches were classified as 
disabling (7.0 percent), although 38.8 percent were severe 
and interfered with patients’ usual activities. Concomitant 
febrile illness was noted in 23.1 percent of persons with 
headache (Table 1).

New Headache Diagnosis at First Visit
Of persons with a new headache presenting at first visit, 
23.8 percent were diagnosed as having tension and 12.8 
percent as having vascular headaches (Table 1). Approx
imately one half (47.8 percent) were classified as “ other. 
Patients with vascular headaches were more likely than
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TABLE 1. CLINICAL FINDINGS IN PATIENTS WITH NEW 
HEADACHE AT FIRST VISIT (N = 1,331 patients)*

Findings Number Percent

Headache d iagnosis
Tension only 317 23.8
Vascular only 170 12.8
Other** 636 47.8
Undiagnosed or mixed 204 15.3

Headache intensity
Mild 672 50.5
Severe 517 38.8
Disabling 93 7.0
Not determined 44 3.3

Febrile illness
Present 307 23.1
Absent 996 74.8
Not determined 28 2.1

* Data were missing on five patients regarding intensity and on four patients 
regarding diagnosis
“  Other denotes headaches not vascular or tension, eg, those associated 
with influenza, sinusitis, trauma, or intracranial mass lesions

patients diagnosed as having tension headaches to report 
occurrence of aura (24.7 percent vs 1.3 percent), nausea 
or vomiting (46.5 percent vs 18.9 percent), and unilateral 
focus (50.0 percent vs 13.2 percent). All of these differences 
were significant (P <  .001).

Diagnostic Tests
At first visit most patients (76.6 percent) had no tests or
dered. With respect to tests, blood tests (11.0 percent), x- 
ray examination (4.6 percent), computerized tomographic 
(CT) scan (2.0 percent), and other (9.2 percent) were most 
frequently ordered (Table 2). Electroencephalograms 
(EEGs) were ordered for 0.4 percent of patients. For pa
tients making a second visit for a new headache, blood 
tests (8.5 percent), CT scan (5.0 percent), and other (5.5 
percent) were the most frequently ordered tests. Patients 
making a second or subsequent visit for headache were 
2.15 times more likely to have a CT scan than patients 
making a first visit (P <  .05). Headache severity was pos
itively related to the ordering of CT scan (P <  .001) and 
x-ray examinations (P <  .007) at first visit. X-ray exam
inations were ordered most frequently for patients with 
other or undiagnosed-mixed headaches (P < .006); CT 
scan and blood tests were ordered most frequently (P 
< .001) for patients with undiagnosed-mixed headaches.

Management Strategies
Prescription or nonprescription drugs were recommended 
for 73.6 percent of patients at first visit (Table 3). Other

strategies employed were advice about nonpharmacol- 
ogical therapy (58.6 percent) and psychotherapy (2.7 per
cent). Approximately one third (30.7 percent) of patients 
were scheduled for return visits; however, only 15 percent 
made a second visit. On return visits, drugs and advice 
remained the most common management strategies. Few 
patients were managed by referral (3.5 percent) or hos
pitalization (1.4 percent) at the first visit.

Patients making a second or subsequent visit were 2.05 
times as likely to be referred as patients making a first 
visit (P < .05). The percentage of patients hospitalized 
increased at the second visit (2.0 percent), but there were 
no hospitalizations on subsequent visits. Patients with 
disabling headaches at first visit were more likely to be 
hospitalized (P < .001); referral was not related to head
ache intensity.

DISCUSSION

During the study period, 1.5 percent of all visits to ASPN 
clinicians were for headaches; this figure is consistent with 
the 1 to 4 percent reported in other studies.5,15-18 Of the 
1,331 patients who presented with new episodes of head
ache, only 15 percent made two or more visits for head
ache.

This finding suggests that many headaches are self-lim
iting, that satisfactory clinical plans are formulated on 
initial contact, or that patients devise strategies for head
ache management that do not enlist the subsequent ser
vices of a clinician. The low frequency of follow-up visits 
to the clinician initially consulted among headache pa
tients is surprising.

Clinical Characteristics of New Headaches
Most persons with headache do not seek care3,4; despite 
this fact, more than one half of the patients in this study 
had headaches classified as only mild. This finding suggests 
that people may have different thresholds and reasons for 
seeking care. Nevertheless, 45 percent of headaches were 
severe or disabling; consequently, the burden of diagnostic 
and management decisions is great.

Diagnostic Tests
Test ordering among ASPN clinicians was compared with 
that of other clinicians reported in the literature. ASPN 
clinicians were only two thirds as likely to order an x-ray 
examination as were physicians participating in the Na
tional Ambulatory Medical Care Survey (NAMCS).5

Neurologists caring for patients who were referred be
cause of headache19 ordered more x-ray examinations
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TABLE 2. PERCENTAGE OF PATIENTS WITH NEW HEADACHE WITH DIAGNOSTIC TESTS ORDERED BY VISIT

Diagnostic Tests

Visits

1st
(N = 1,331)

2nd
(n = 200)

3rd or More 
(n = 90)

Total
(n = 1,621)

Blood tests 11.0 8.5 3.3 10.3
X-ray examination 4.6 3.0 1.1 4.2
Electroencephalogram 0.4 0.5 0.0 0.4
Computerized tomographic scan 2.0 5.0 4.4 2.5
Other 9.2 5.5 7.8 8.7

TABLE 3. PERCENTAGE OF STRATEGIES USED TO MANAGE PATIENTS WITH NEW HEADACHE, BY VISIT

Visits

Management 1st 2nd 3rd or More Total
Action (N = 1,331) (n = 200) (n = 90) (n = 1,621)

T reatments
Drugs 73.6 64.0 71.1 72.2
Advice 58.6 62.5 61.1 59.2
Psychotherapy 2.7 4.5 4.4 3.0

Disposition
Return visit 30.7 37.5 54.4 32.9
Referral 3.5 6.0 8.9 4.1
Hospital 1.4 2.0 0.0 1.4

(27.5 percent vs 4.6 percent) and EEGs (12 percent vs 0.4 
percent), but fewer blood tests (9.2 percent vs 11.0 percent) 
than ASPN clinicians. Emergency room physicians were 
more likely to order x-ray examinations (>9.0 percent vs 
4.6 percent) and blood tests (>19 percent vs 11 percent) 
for headache patients than ASPN clinicians.20

Two interesting practice patterns emerged from ASPN 
clinicians’ use of diagnostic tests for investigation of new 
headache. First, expensive tests were seldom ordered at 
first or subsequent visits, even when headaches were clas
sified as severe or disabling. At the time the study was 
conducted, the CT scan was considered the most useful 
test to detect serious intracranial pathology.21 ASPN cli
nicians refrained from using this test at first visit, ordering 
a CT scan for only 2.0 percent of patients. Second, while 
many patients (20.2 percent) received blood and other 
tests, the value of these tests in the diagnosis and man
agement of headache in primary care settings is unknown.

Management Strategies

ASPN clinicians hospitalized and referred headache pa
tients at a rate similar to that reported by NAMCS.5 Drugs 
were recommended for almost three quarters of patients, 
and advice was given to more than one half of the patients

in ASPN. The specific nature of this advice and its effec
tiveness were not investigated in this study. The extensive 
use of advice suggests that the nature of nonpharmacologic 
intervention needs further delineation and assessment for 
efficacy.

Patients visiting ASPN clinicians, with varying levels 
of headache intensity and different diagnoses, generally 
received conservative management. It is unknown 
whether this approach is optimal. Underutilization of 
diagnostic tests, particularly CT scan, referral, and hos
pitalization, can lead to unnecessary morbidity (eg, un- 
derdiagnpsis of intracranial lesions). Significant under
utilization is not a major concern, as the occurrence rate 
of serious underlying disease among patients presenting 
to primary care clinicians with new headache has been 
estimated to be less than 4.1 per 1,000.22

Other studies have also reported low occurrence rates 
for serious intracranial pathology,23,24 including sub
arachnoid hemorrhage.25 The report of the National In
stitutes of Health (NIH) Consensus Development Panel 
noted this concern: “CT should not be employed as a 
routine screening procedure when a low diagnostic yield 
is anticipated.”21 Conversely, overutilization of these mo
dalities (eg, ordering CT scans for all patients with new 
headaches) can lead to increased economic costs and rarely
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to iatrogenic morbidity and mortality. It is possible to 
illustrate the magnitude of the economic risk by com
paring the ASPN clinicians’ use of diagnostic tests against 
diagnostic recommendations by authorities. For example, 
the 1982 NIH Consensus Development Conference on 
CT scanning recommended that most patients with head
ache be considered for CT scanning if the symptom is 
“severe, constant, unusual, or associated with neurological 
signs.”21 If this recommendation had been followed with 
respect to severity of new headache, at least 46 percent 
of ASPN patients would have received CT scan at first 
visit. Assuming an average cost of computerized tomog
raphy with contrast and interpretation of $531* and as
suming 9 million annual first visits for new headache 
nationally5 with 46 percent receiving scans, the total an
nual charges for CT would be $2.20 billion.

The rate of ordering CT scans observed in ASPN was 
2 percent at first visit. Projecting this rate to national data 
on first visits for headache results in total annual charges 
of only $95 million for CT scanning. The difference be
tween total estimated charges if the NIH Consensus De
velopment Conference recommendations for CT scanning 
were followed as compared with charges projected from 
the CT ordering rate observed in this study is $2.11 billion. 
This difference represents an enormous potential eco
nomic risk to the health care system if the NIH recom
mendations are followed in primary care for all patients 
with severe or disabling headache.

Before primary care clinicians widely adopt the NIH 
Consensus Development Conference recommendations, 
it is prudent to assess their appropriateness for primary 
care medicine, especially given the low occurrence rate 
of serious intracranial pathology in primary care medicine, 
and their economic implications for the health care 
system.

CONCLUSIONS

Three key findings emerge from this large series of head
ache patients attended by primary care clinicians. First, 
office-based clinicians have only a limited opportunity to 
establish diagnostic and management strategies, as only 
a small percentage of persons with a new headache return 
for a second visit. Second, while CT scan was used spar
ingly, blood and other tests were used with considerable 
frequency. Primary' care clinicians could benefit from 
studies on the efficacy of various diagnostic tests, and ul

To estimate the charges associated with the CT scan, ten hospitals nationwide 
“'ere contacted to determine the charges associated with CT scan with contrast, 
deluding interpretation. The average cost calculated from these reported charges 
m  $531 (range: $292 to $660).

timately from the establishment of guidelines to aid op
timal diagnosis and management of persons with head
ache. Third, it is important that primary care clinicians 
be trained in the appropriate diagnostic and management 
strategies for treating headache because advice is often 
used as a management strategy and patients are rarely 
referred. The consequences of undiagnosed, treatable in
tracranial pathology are ominous. It is worrisome that the 
estimated economic impact of use of new technology in 
the evaluation of headache exceeds $2 billion per year. 
Additional studies to examine further the clinical char
acteristics, diagnostic criteria, and management strategies 
associated with optimal outcome of patients with new 
headache in primary care medicine are urgently needed, 
especially in light of the rapidly emerging, expensive tech
nologies that are currently and soon to become available.

Participating ASPN Practices 

Canada
British Columbia: Valley Medical Group, Maple Ridge. Quebec: Centre 

de M6d6cine Familiale de Wakefield, Wakefield.

United States
Colorado: Crow Hill Medical Center, Bailey; Mamy Eulberg, MD, 

Mountain/Plains Family Practice, Denver; Mary Jo Jacobs, MD, Paul 
Salmen, MD, Glenwood Springs. Florida: James Andersen, MD, 
Fort Lauderdale; Domingo Gomez, MD, Hialeah; Family Medicine 
Associates, Miami; Roman Hendrickson, MD, Ormond Beach. 
Georgia: Hames Clinic, Claxton; Tri-County Family Medicine Center, 
Warrenton. Massachusetts: Fitchburg Family Practice Residency, 
Fitchburg. Minnesota: Milton Seifert, MD, Excelsior; Nokomis Clinic, 
Riverside Family Physicians, Minneapolis; Group Health, Plymouth. 
New Hampshire: David Beaufait, MD, Mark Parker, MD, Enfield; 
Richard Douglass, MD, Hillsboro; Manchester Family Health Center, 
Manchester; Monroe Clinic, Monroe; New London Medical Center, 
New London; David Frechette, MD, Woodsville. New York: Afton 
Family Health Center, Afton; Kazimieras Snieska, MD, Maine. Or
egon: Dunes Family Health Care, Reedsport. Pennsylvania: Dennis 
Allen, MD, Hallstead; Highland Physicians, Honesdale; Yardley 
Family Practice Associates, Yardley. Utah: Family Practice Group 
of Tooele, Tooele. Vermont: Community Health Center, Enosburg 
Falls; The Health Center, Plainfield. Virginia: Gus Lewis, MD, King 
William Community Health Services, Aylett; Duane Lawrence, MD, 
Virginia Beach; Associated Physicians, Waynesboro. Washington: 
Family & Internal Medicine Associates, Anacortes. West Virginia: 
New River Family Health Center, Scarbro.
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Commentary

Martin J. Bass, MD, MSc, FCFP, and Ian R. McWhinney, MD, FRCP, FCFP, FRCGP
London, Ontario

I f  it has been quoted correctly, the National Institutes 
of Health Consensus Development Conference on 

computed tomographic (CT) scanning is a good example 
of the folly of making ex cathedra statements with inad
equate supporting data. The ASPN report has called one 
of these statements into question: that all patients with 
severe headache should have a CT scan. About one half 
of the ASPN patients had severe headache, a figure very 
similar to the proportion with severe headache in our own 
study (55 percent of patients presenting with new head
aches to family physicians).1

To refute the Consensus Development Conference rec
ommendation, it is essential to have information about 
outcome, which is not given in the ASPN report. In our

study, in which all patients were followed for one year, 
only one of the patients had a space-occupying lesion. 
This patient was diagnosed at the first visit because he 
had neurological symptoms and signs. Thus CT scans 
would have offered little benefit in our population.

Recommendations about the use of tests should be 
backed up by data on the predictive value of specific tests. 
It should be stressed over and over again that the predictive 
value of a symptom, sign, or test varies directly with the 
prevalence of the disease in question. The same test, 
therefore, may have entirely different predictive value in 
different populations. That a CT scan may have a high 
predictive value when used in patients with severe head
ache in a neurological clinic does not mean that its use
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can be extrapolated to the entirely different population 
of a family practice.

Why is predictive value important? The lower the pos
itive predictive value of a test, the more false-positive re
sults there will be for every true-positive result. The price 
for every case correctly diagnosed is the number of healthy 
people exposed to the risk of the test or the risk of further 
tests to rule out the diagnosis. At each level of predictive 
value, one must decide whether the benefit is worth the 
risk.

To establish the predictive value of CT scans for severe 
headache in a family practice population, it would be 
necessary to order one for every patient with severe head
ache. Even without these data, there is good reason for 
thinking that physicians exercise good judgment by using 
other clinical criteria for the selection of patients for CT 
scans. In doing so, they select a subpopulation with a 
higher likelihood of space-occupying lesions, thus in
creasing the predictive value of the scan.

In our study, we examined the predictive value of two 
tests: skull x-ray examination in patients for persistent 
and worsening headache; and an erythrocyte sedimen
tation rate (ESR) of over 50 mm in one hour for patients 
over the age of 50 years. The skull x-ray examination had 
a zero predictive value for space-occupying lesions—there 
were no true-positive cases. The ESR had a positive pre
dictive value of 50 percent for cranial arteritis. Since there 
was only one case of cranial arteritis, this rate remains 
tentative. It is possible, therefore, as the ASPN report rec
ommends, to work out strategies that are. appropriate for 
primary care.

There are several interesting points in the methods of 
the ASPN study that deserve comment. The decision to 
study patients newly presenting with headache was ex
cellent. This use of an inception cohort overcomes the 
biases and confusion that arise when all patients (new and 
old) visiting with headache are studied. Unfortunately the 
limitations of funding and organization did not allow pa
tients to be systematically followed, so there are no data 
on outcome. The follow-up data that are available reflect 
return visits only. We have no idea why patients did not 
return. It may have been because they were improved, or 
went to another physician, or (heaven forbid!) succumbed 
to their headache.

There is a confusing statement that 811 of the 2,142 
eligible patients (38 percent) were excluded because “their 
follow-up data were incomplete.” Was there follow-up we 
are not told about? Why was the percentage so large, and 
how did these patients differ from those included in the 
analysis? The concern is that excluded patients differed 
significantly, and their inclusion would have changed the 
results and conclusions of the study. The high percentage 
of lost subjects may well reflect the early problems of the 
network.

Long-term follow-up and good outcome data are im
portant in the development of management strategies. In 
our study, regression analysis showed that the strongest 
predictor of a good outcome at one year (no headache in 
previous month) was the patient’s statement shortly after 
the first visit that he or she had been able to discuss the 
headache and the problems surrounding it fully with the 
physician.1 The next strongest predictor was an organic 
diagnosis. Severe headache was the strongest predictor of 
a poor outcome (persisting, troubling headaches), but not 
of organic pathology. Thus, the strongest predictor of a 
good outcome was a reflection of the physician’s readiness 
to listen to the patient. This result is not specific to primary 
care, but has been found in neurological clinics as well.2

Sixty-seven percent of all patients gave concern about 
the cause of the headache as a reason for consulting the 
physician.1 Relief of anxiety at the first visit may be one 
reason for patients not returning for follow-up.

We agree about the need for reevaluation of diagnostic 
categories. We found no predictive value in the distinction 
between common migraine and tension headache: the 
outcome at one year was similar in both. Nor was there 
any difference between common migraine and tension 
headache in the frequency of psychological or social 
problems. There is no etiological basis for distinguishing 
between these two large categories, and neither of them 
is known to indicate a specific therapy. We therefore 
questioned the usefulness of trying to distinguish between 
categories of nonorganic headache, other than those that 
clearly demonstrate the features of cluster headache or 
classical migraine. With these exceptions, we recom
mended that recurrent nonorganic headache should be 
called recurrent, nonspecific headache. The criteria for 
the diagnosis are chiefly those of exclusion: recurrent 
headaches, usually bilateral, with no visual prodrome or 
autonomic symptoms and without features of cluster 
headache. According to our study the diagnosis has pre
dictive value, in that one half the patients will be having 
infrequent or no headaches after 12 months.
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