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ABSTRACT 

Background: Headache is a common symptom 
and sometimes makes patients worry about 
stroke. Some stroke patients actually have head-
ache. However, the frequency of headache at the 
onset of stroke and the relationship between 
headache and outcomes are not fully clarified. 
Objective: The aim of the study is to clarify fre- 
quency of headache, and to compare patients 
with headache with patients without headache in 
their characteristics, risk factors and early mor-
talities. Methods: We confirmed the presence or 
absence of onset headache in 1671 patients in 
the Kyoto Stroke Registry. We studied frequen-
cies of headache, age, sex, blood pressure, ar-
rhythmia, diabetes mellitus, hyperlipemia, toba- 
cco and alcohol use and mortality of stroke pa- 
tients. Results: Headache was observed in 21.4% 
of stroke patients; 12.0% in cerebral infarction 
(CI), 29.8% in cerebral hemorrhage (CH), and 
93.9% in subarachnoid hemorrhage (SAH). Blood 
pressure at the first medical examination after 
stroke was higher in patients with headache. Fac- 
tors associated with headache were age, diastolic 
blood pressure, hypertension and hyperlipemia 
histories, alcohol use, and paresis in CI, age, 
alcohol and tobacco use and paresis in CH and  

systolic blood pressure in SAH. The mortality 
rate 30 days after the stroke event was higher by 
6.8% in CI and by 11.4% in CH in patients with 
headache than that in patients without headache. 
The hazard ratios for death between patients 
with headache and patients without headache 
were 4.94 (1.73 - 14.08, p = 0.003) in CI, and 3.20 
(1.10 - 9.36, p = 0.033) in CH. Conclusions: Head- 
ache is common in stroke and predicts outcome. 
Headache is associated with younger age and 
alcohol use in CI and CH. Patients who could 
express presence of headache at the onset of CI 
or CH have higher mortality than patients who 
could express absence of headache. Headache 
is important both as an identifier of stroke and 
as a poor prognostic indicator in stroke. 
 
Keywords: Headache; Stroke; Outcomes; Mortality; 
Epidemiology 

1. INTRODUCTION 

Headache is a common symptom in stroke and possi-
bly correlates with the outcome [1]. Although headache 
is not a specific symptom of stroke [2-4], it is important 
both for patients and physicians. It is most often accom-
panied with subarachnoid hemorrhage (SAH), next with 
cerebral hemorrhage (CH), and least with cerebral infarc-  
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tion (CI) [5]. However, frequencies of headache among 
stroke subtypes are still controversial. Moreover, the 
relationship between headache at the onset of stroke and 
outcome remains unclear. Although many studies have 
investigated correlations between headache and other 
factors, such as age, sex and stroke localization, but the 
relationship between headache and mortality has not 
been fully demonstrated. Various factors have been re-
ported as predictors of mortality [6]. The outcome after 
ischemic stroke depends on initial stroke severity, ex-
pressed by the NIHSS score, treatment, and age. Also, 
the outcome after CH is dependent on the initial volume 
of the hematoma, hematoma location, and GCS score. 
Nevertheless, prediction of stroke outcome in the acute 
stage is still difficult [7-9]. The relationship between the 
symptoms at the onset of a stroke and early mortality 
should provide valuable information to identify patients 
who could benefit most from intensive attention at the 
earliest stage of care [10,11]. 

The hypothesis of this study is that headache at the 
onset of the stroke may correlate with early mortality. To 
verify this hypothesis, we calculated the hazard ratios for 
death, comparing patients with headache and patients 
without headache. 

2. METHODS 

2.1. Data Collection 

Kyoto prefecture of Japan is continuing its efforts to 
study various aspects of stroke events, and has been try-
ing to collect data for all newly developed stroke patients 
in the entire prefecture, in cooperation with the Kyoto 
Medical Association and hospitals belonging to the As-
sociation. We investigated the existence or absence of a 
headache in stroke patients registered to Kyoto Stroke 
Registry (KSR) from January 1999 to December 2000 
[12]. Local physicians diagnosed patients as stroke ac-
cording to the WHO definition [13] and registered them 
to KSR with the physical findings, age, sex, histories of 
hypertension, arrhythmia, hyperlipemia, tobacco and al-
cohol use, and whether the patient was dead or alive 30 
days after the admission. In cases patients died within 30 
days, survival days were recorded. 

Inclusion criteria: all stroke patients at any age that 
lived in Kyoto Prefecture, patients able to provide reli-
able information on the presence or absence of onset 
headache. Exclusion criteria: patients with particular 
causes; trauma, pregnancy or child birth or confinement, 
intoxication, neoplasm, blood disease, encephalitis, men-
ingitis, and complication of medical interventions. 

The presence, or absence, of a headache at the onset of 
the stroke was confirmed by the local physician based on 
the information from the patients and/or people who 
were with the patients at that time. We excluded patients 

unable to provide reliable information on the presence or 
absence of onset headache; reasons including aphasia, 
delirium, dementia, or depressed level of consciousness. 
To avoid the influence of any medication or surgical 
treatment, headache which developed only after inter-
ventions at the hospitals was not regarded as headache at 
the onset of the stroke. We did not investigate headache 
history that occurred more than a day before the stroke 
event. Systolic hypertension was defined when systolic 
blood pressure exceeded 140 mmHg, and diastolic hy-
pertension was defined when diastolic blood pressure 
exceeded 90 mmHg. A patient’s hypertension, arrhyth-
mia and diabetes mellitus histories were diagnosed by 
the local physicians, based on the clinical data, based on 
the information given to the examining clinician by pa-
tients themselves or their family, and also based on 
medicines that patients have been taking. Tobacco and 
alcohol use were based on the information from patients 
and their families. 

This study was approved by the board of the Kyoto 
Medical Association and by the Department of Health 
and Welfare, Kyoto Prefecture, and by the Ethics Com-
mittee of the National Hospital Organization, Minami 
Kyoto Hospital. 

2.2. Statistical Analysis 

The frequencies of categorical characteristics, namely 
headache, sex, past histories, arrhythmia, tobacco and 
alcohol use and paresis, among the three stroke types 
were determined and their differences in any two-sub- 
types were examined with Fisher’s exact test for signifi-
cance. Differences in continuous numerical variables, 
namely age, systolic and diastolic blood pressures among 
the three types of stroke patients were examined with 
Student’s t test. Kaplan-Meier curves of estimated sur-
vival were generated, and comparisons between patients 
with and without headache in each stroke subtype were 
performed using the log-rank test. The Cox proportional 
hazards regression was used to calculate adjusted hazard 
ratios and their 95% confidence intervals for the risk of 
death in patients, comparing patients with and without 
headache. We used SPSS ver. 19 and significance was 
set at p < 0.05. Every reported p value was 2-sided. 

3. RESULTS 

We confirmed the presence or absence of onset head-
ache in 1671 patients. Examinations included CT (n = 
1470, 89.4%), MRI scans (n = 1054, 64.1%), angiogra-
phy (n = 429, 26.1%), and scintigraphy (n = 238, 14.5%). 
Patient characteristics are summarized in Table 1. 

A total of 71 out of 1603 (4.4%) stroke patients died 
within 30 days of the onset of the stoke. We could not 
confirm if the status of 71 (4.2%) patients was alive or  
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Table 1. Characteristics of stroke patients in this study cohort. 

 
Overall 
n = 1671 

Cerebral infarction 
(CI) n = 1199 

Cerebral hemorrhage  
(CH) n = 325 

Subarachnoid hemorrhage 
(SAH) n = 114 

Headache, % (n = with/without) 21.4 (351/1314) 12.0 (144/1055)*1*3 29.8 (97/228)*1*2 93.9 (107/7)*2*3 

Age (SD) 70.4 (12.3) 71.8 (11.3)*1*3 68.9 (13.2)*1*2 61.6 (14.3)*2*3 

Sex, % female (n = female/male) 44.9 (750/921) 41.0 (492/707)*1*3 52.3 (170/155)*1*2 62.3 (71/43)*2*3 

Systolic blood pressure (SD) (mmHg) 161.3 (30.3) 159.5 (29.3)*1 169.7 (31.9)*1*2* 156.7 (32.6)*2 

Diastolic blood pressure (SD) (mmHg) 87.1 (17.4) 86.2 (16.3)*1 90.5 (19.3)*1 86.4 (22.2) 

Hypertension history, % (n = with/without) 59.9 (921/616) 58.8 (667/468)*1*3 69.8 (208/90)*1*2 43.0 (43/57)*2*3 

Arrhythmia, % (n = with/without) 14.3 (232/1388) 17.2 (201/967)*1*3 7.0 (22/294)*1 4.8 (5/99)*3 

Arrhythmia history, % (n = with/without) 17.9 (280/1282) 22.2 (251/881)*1*3 6.7 (20/277)*1 4.0 (4/97)*3 

Diabetes mellitus history, %  
(n = with/without) 

22.8 (360/1219) 26.5 (305/846)*1*3 15.2 (45/251)*1*2 6.0 (6/94)*2*3 

Hyperlipemia history, % (n = with/without) 19.0 (293/1249) 22.8 (257/870)*1*3 8.3 (24/264)*1 6.1 (6/92)*3 

Tobacco use, % (n = with/without) 31.3 (563/823) 33.4 (347/692)*1 22.2 (56/196)*1*2 36.7 (33/57)*2 

Alcohol use, % (n = with/without) 40.6 (563/828) 39.8 (408/617) 41.5 (103/145) 51.1 (45/43) 

Paresis, % (n = with/without) 73.9 (1218/431) 78.8 (939/253)*3 78.1 (250/70)*2 14.2 (15/91)*2*3 

Over all includes others (n = 33). Significant differences between CI and CH, CH and SAH, and SAH and CI were marked by *1, *2, and *3 respectively. Data on 
some characteristics were missing in a few patients. 

 
dead in the cohort of the study. A total of 25 patients out 
of 1151 (2.2%) died in cases of CI, a total of 25 patients 
out of 310 (8.1%) died in CH, and a total of 21 patients 
out of 111 (18.9%) died in SAH. The mortality 30 days 
after the onset was significantly different among stroke 
subtypes (p < 0.001 for all combinations). 

Patient characteristics with and without headache are 
summarized in Table 2. 

The survival rates of patients with/without headaches 
30 days after the stroke were 92.7% (127/137)/98.5% 
(999/1014) (p < 0.001) in CI, 84.0% (79/94)/95.4% 
(206/216) (p = 0.002) in CH, and 81.7% (85/104)/71.4% 
(5/7) (p = 0.615) in SAH. 

Kaplan-Meier Survival Curves of patients with and 
without headaches are presented in Figure 1 (CI) and 
Figure 2 (CH). The log-rank test proved significant dif-
ferences in both categories (p < 0.001 and p = 0.001, 
respectively). 

The hazard ratios for death comparing patients with 
and without headache are shown in Table 3. 

The present study showed following associations with 
statistical significance;  

1) Headache was most frequently seen in SAH pa-
tients, followed by CH, and least seen in CI, which 
agrees with previous reports [14]. 

2) Patients with headaches were younger in CI and in 
CH. Patients with headache were younger than those 
without headache by 2.0 years in CI and by 3.2 years in 
CH.  

3) Systolic blood pressure was lower in patients with-
out headache in SAH. 

4) Diastolic blood pressure was higher in patients with 

headache in CI. 
5) Hypertension history was more often associated 

with patients with headache than patients without in CI, 
whereas more often associated with patients without 
headache than patients with headache in SAH. 

6) Hyperlipemia history was more often associated 
with patients with headache than patients without head-
ache. 

7) Tobacco use was more often associated with pa-
tients with headache in CH. 

8) Alcohol use was more often associated with patients 
with headache in CI and CH. 

9) Paresis observed more often in patients without 
headache than patients with headache. 

10) Early mortality was higher in patients with head-
ache than patients without headache in CI and CH. 

4. DISCUSSION 

In the cohort surveyed, a few patients with SAH did 
not present with headache, which agrees with previous 
reports [15]. Naganuma et al. reported some SAH pa-
tients without headache and they found no specific clini-
cal characteristics over patients with headache [16]. 

Although the difference did not reach statistically sig-
nificant level, the ratio of female over male who had 
headache was higher than that of female who did not 
have headache in CI, which agrees the previous report 
that showed women were more likely to present with 
headaches [17]. The present study adds information that 
sex ratios of patients with/without headache differed 
among stroke subtypes. 
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Table 2. Comparison of characteristics between patients with headache and patients without headache. 

 
Cerebral infarction (CI)  

(n = 1199) 
Cerebral hemorrhage (CI)  

(n = 325) 
Subarachnoid hemorrhage (SAH) 

(n = 114) 

 
With  

headache 
Without 
headache 

P 
With  

headache 
Without 
headache 

P 
With  

headache 
Without 
headache 

P 

Mean age (SD) 70.0 (12.4) 72.0 (11.1) 0.047 66.6 (14.4) 69.8 (12.6) 0.044 61.5 (14.7) 62.1 (14.3) 0.913

Sex, % female  
(n = female/male) 

43.1 (62/82) 40.8 (430/625) 0.652 50.5 (49/48) 53.1 (121/107) 0.716 64.5 (69/38) 28.6 (2/5) 0.102

Systolic blood pressure (SD) 
(mmHg) 

163.5 (29.3) 159.0 (29.3) 0.081 173.6 (34.7) 168.0 (30.6) 0.155 159.1 (30.9) 120.1 (38.5) 0.002

Diastolic blood pressure (SD) 
(mmHg) 

89.2 (17.1) 85.9 (16.1) 0.023 93.2 (19.1) 89.3 (19.3) 0.118 87.0 (21.0) 77.7 (37.3) 0.285

Hypertension history, %  
(n = with/without) 

73.2 (101/37) 56.8 (566/431) <0.001 64.4 (56/31) 72.0 (152/59) 0.212 40.6 (39/57) 100.0 (4/0) 0.031

Arrhythmia, %  
(n = with/without) 

14.7 (21/122) 17.6 (180/845) 0.478 4.3 (4/90) 8.1 (18/204) 0.333 4.1 (4/93) 14.3 (1/6) 0.299

Arrhythmia history, %  
(n = with/without) 

18.4 (25/111) 23.0 (226/770) 0.273 5.5 (5/86) 7.3 (15/191) 0.802 4.2 (4/91) 0.0 (0/6) 1.000

Diabetes mellitus history, %  
(n = with/without) 

27.7 (38/99) 26.3 (267/747) 0.757 14.6 (13/76) 15.5 (32/175) 1.000 5.3 (5/89) 16.7 (1/5) 0.317

Hyperlipemia history, %  
(n = with/without) 

32.3 (43/90) 21.5 (214/780) 0.008 9.3 (8/78) 7.9 (16/186) 0.816 5.4 (5/87) 16.7 (1/5) 0.323

Tobacco use, %  
(n = with/without) 

42.6 (46/83) 38.6 (301/609) 0.561 32.9 (24/55) 23.7 (32/141) 0.049 57.9 (32/55) 33.3 (1/2) 1.000

Alcohol use, %  
(n = with/without) 

48.0 (59/64) 38.7 (349/553) 0.049 52.5 (42/38) 36.3 (61/107) 0.019 50.6 (43/42) 66.7 (2/1) 1.000

Paresis, % (n = with/without) 68.8 (97/44) 80.1 (842/209) 0.003 72.3 (68/26) 80.5 (182/44) 0.137 12.9 (13/91) 40.0 (2/3) 0.146

Data on some characteristics were missing in a few patients. 

 

 

Figure 1. Kaplan-Meier survival surves of 
patients with cerebral infarction. 

 

 

Figure 2. Kaplan-Meier survival curves of 
patients with cerebral hemorrhage. 

 
Both systolic and diastolic blood pressure tended to be 

higher in patients with headache than patients without  

Table 3. Hazard ratios for death comparing patients with head-
ache and patients without headache (Adjusted for age, sex, 
systolic and diastolic blood pressure, arrhythmia, tobacco and 
alcohol use, and paresis). 

 Hazard ratio 
95% confidence 

interval 
p 

Overall 5.74 2.94 - 11.23 <0.001

Cerebral infarction 4.94 1.73 - 14.08 0.003

Cerebral hemorrhage 3.20 1.10 - 9.36 0.033

Subarachnoid hemorrhage 1.23 × 105 0.00 -  0.986

 
headache. Hypertension history was significantly higher 
with headache patients in CI, which agrees a previous 
report [18]. However, association between headache and 
hypertension history is still controversial [14,19]. Hyper-
lipemia history was associated with headache signifi-
cantly in CI patients. 

The mechanisms underlying to cause headaches in 
stroke are not fully understood. 

Vestergaard et al. reported that 1) headache occurred 
in one of four acute stroke patients; 2) Unilateral head-
ache was usually ipsilateral to the stroke lesion; 3) 
Headache severity was not related to the size of the 
ischemic stroke lesion [20]. Pain in migraine may be 
relevant to headache in strokes, and it has been suggested 
that this headache is associated with dilatation of certain 
arteries at the base of the brain. Most studies agree that 
headache may be more frequent in posterior circulation  
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strokes and in dissections [21]. It is speculated that, in 
hemorrhage, a diffuse headache is caused by mechanical 
stretch and blood products that diffuse and irritate the 
trigeminovascular system [14]. Mitsias et al. investigated 
factors determining headache at onset of acute ischemic 
stroke, and reported three factors as the independent pre-
dictors of headache; namely, posterior circulation of the 
event, absence of history of hypertension and treatment 
with warfarin [14,19]. On the contrary, the present study 
showed hypertension history was more common and 
arrhythmia history was less common in patients with 
onset headache. 

It is noteworthy that headaches were associated with 
mortality within 30 days after the event: the survival 
rates of patients with headaches were lower than those of 
patients without headaches by 5.8% in CI, and by 11.4% 
in CH. The mortalities shown in this study cohort could 
be lower than those of stroke patients in general due to 
the exclusion criteria of the study. We excluded patients 
who were unable to provide reliable information on the 
presence or absence of onset headache mainly because of 
conscious disturbance. 

Although headache alone does not indicate exact lo-
calization and nature of the disease, headache severity 
was reported not related to size of ischemic stroke lesion 
[20]. Leira et al. reported that headache at the onset of 
ischaemic stroke was an independent predictor of neu- 
rological worsening [22]. 

The main causes of death in the first month after 
stroke were neurological, followed by those related to 
complications of immobility, especially pneumonia [23]. 
At the early stage after the stroke, the leading cause of 
death is brain edema [24]. Stroke patients often have 
brain edema [25]. Two types of edema-cytotoxic and 
vasogenic edema-occur in patients with ischemic stroke. 
Vasogenic edema, characterized by fluid movement from 
vascular to extravascular spaces, leads to an expansion in 
brain volume with increased intracranial pressure, herni-
ation, and additional ischemic injuries [26]. CH, as well 
as SAH, also causes brain edema. A certain type of mi-
graine is reported to develop with a progressive increase 
in cortical swelling [27]. Brain mass lesion with vasog-
enic edema is known to cause headache [28]. The corre-
lation of headache with brain edema could also explain 
the correlation of headache with hypertension and higher 
mortality, which was shown in this study. 

Adjusted hazard ratios for death were higher in pa-
tients with headache than in patients without in both CI 
and CH. The results suggest that headache could predict 
death in CI and CH. 

5. LIMITATIONS 

First, possible bias in assessment of headache is inevi-
table, since headache is an objective symptom and is 

essentially dependent on information from patients. Types 
or degree of headache are often difficult to evaluate. 
Some patients were unable to provide reliable informa-
tion on the presence or absence of onset headache mainly 
because of conscious disturbance; such patients were 
excluded from the study. 

Second, outcome depends not only on the severity of 
the disease, but also on treatments and patients’ conditions, 
which were not covered in this study. 

Third, inherent limitations of stroke registry of entire 
prefecture are difficult to be avoided. Patients with mild 
symptoms might not have visited hospitals and patients 
with atypical symptoms might not to have diagnosed as 
such, and subsequently might not have been registered 
[12]. 

With all limitations, significant bias which affects the 
major conclusions, headache at the onset of stroke corre-
lates early mortality, is unlikely, because the study is 
based on large number of patients. 

6. GENERALISABILITY 

Hazard ratios for death, comparing patients with head-
ache and patients without in SAH, didn’t reach statistical 
significance. Patients without headache were rather ex-
ceptional in SAH. Mortality of SAH patients was much 
higher than those of CI and CH. Therefore, headache 
should predict poor outcome in stroke as a whole. A high 
hazard ratio calculated for overall stroke patients sup-
ports the generalisability. The limitation is, however, that 
headache is applicable only for patients who are able to 
provide reliable information.  

7. CONCLUSIONS 

Headache is a common symptom in stroke patients 
and predicts outcome. 

Headache is associated with younger age and alcohol 
use in CI and CH. Patients who could express presence 
of headache at the onset of CI or CH have higher mortal-
ity than patients who could express absence of headache. 
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