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ABSTRACT
Objective We sought to clarify the validity of self-reported stroke and myocardial
infarction among Japanese population, since information on the validity, particularly on the
sensitivity, of self-reported cardiovascular disease is limited and may differ among countries.
Study design and setting

Using the 10-year follow-up questionnaire and a stroke and

myocardial infarction registry in the JPHC Study cohort (n =91,186), we calculated
sensitivity and positive predictive values of self-reported stroke and myocardial infarction
incidence over 10 years.
Results

Sensitivity of self-reported incident stroke was 73% and that for myocardial

infarction was 82%. Positive predictive values were 57% for stroke and 43% for myocardial
infarction. The supplemental inclusion of self-reported angina pectoris increased the
sensitivity of myocardial infarction to 89%, but attenuated the positive predictive value to
18%. Sensitivity of self-reported stroke was highest for subarachnoid hemorrhage (88%), but
did not differ greatly among other stroke subtypes, affected sites or size.
Conclusion

Self-reported stroke and myocardial infarction seem sensitive enough to use for

exclusion of stroke and myocardial infarction at baseline in Japanese cohort studies. However,
self-report has too many false positives to be used as the only criterion for incident stroke and
myocardial infarction. (193 words)
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What is new?
Key finding
- Self reports detected ≈70% of incident stroke and 80-90% of myocardial infarction among
Japanese population.
What this adds to what was known
- Information on sensitivity of self-reported stroke and myocardial infarction has been scant
among non-Western countries.
- This study showed that self reports of stroke and myocardial infarction among Japanese
population were sensitive enough but were generally lower than Western reports.
What is the implication, what should change now
- The usage of questionnaires to exclude individuals with history of stroke and MI at baseline
in non-Western cohort studies seems to be justified.
- The use of self-reported diagnoses is not sufficient to accurately classify incident stroke or
MI events.
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INTRODUCTION
Self-reported information on cardiovascular disease (CVD), such as stroke or myocardial
infarction (MI), has been often used in cohort studies to exclude individuals with prevalent
CVD or to capture incident cardiovascular disease events. Although several Western studies
have reported the accuracy of self-reports, reports of the sensitivity of self-reported CVD has
been limited in Japan, where the case mix of incident CVD is quite different from Western
countries, with high incidence of stroke, especially hemorrhagic and lacunar stroke, but low
incidence of myocardial infarction or large-artery occlusive stroke [1,2]. Furthermore, the
saturation level of computed tomography (CT) and/or magnetic resonance imaging (MRI) in
Japanese hospitals is the highest in the world [3], which may permit Japanese physicians to
easily detect small cerebral infarctions. The severity and fatality of MI in Japan is considered
to be lower than that in Western countries [4-6]. These ecological differences, ie, higher
proportion and detectability of mild stroke and lower proportion of severe MI, may lower the
sensitivity of self-reported stroke and MI compared with Western countries. However, data on
this issue among non-Western countries have been scant.
We thus examined the accuracy of self-reported stroke and MI in a cohort of
middle-aged Japanese. The Japan Public Health Center-based prospective Study on cancer
and cardiovascular diseases (JPHC Study) [7] is a nationwide community-based prospective
study of approximately 100,000 Japanese participants with systematic surveillance of cancer,
stroke, and MI. Previously, the sensitivity of self-reported cancer in this cohort was reported
[8]. The aim of this study was to clarify the accuracy of self-reported incident stroke and MI
over 10 years in the general Japanese population. We especially focused on the sensitivity of
self-reported stroke and MI as the primary aim of this study, because not many studies have
reported sensitivity of these diseases [9-15].
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METHODS
Study Population
Details of the JPHC Study protocol were described elsewhere [7]. Briefly, the JPHC Study
included two local community cohorts based on Public Health Center (PHC) areas in Japan;
Cohort I (started in 1990, four PHC areas: Ninohe PHC area, northeastern Japan; Yokote
PHC area, northeastern Japan; Saku PHC area, central Japan; and Ishikawa (currently Chubu)
PHC area, southwestern isolated island), and Cohort II (started in 1993, five PHC areas:
Kasama (currently Mito) PHC area, mid-eastern Japan; Kashiwazaki (currently Nagaoka)
PHC area, central Japan; Tosa-Yamada (currently Chuo-Higashi) PHC area, western Japan;
Kamigoto PHC area, western isolated islands; and Miyako PHC area, southwestern isolated
island). We recruited study participants living in the cohort communities at baseline who met
the following age criteria; born from 1930 through 1949 for the January 1st, 1990 baseline
(ages 40-59) for Cohort I; and born from 1923 through 1952 for the January 1st, 1993
baseline (ages 40-69) for Cohort II. Overall, 116,672 subjects (57,579 men and 59,093
women) were eligible for follow-up.

Self-reported stroke and MI
Ten years after the baseline survey, a follow-up questionnaire was distributed or mailed to all
participants, except for those who had died or had been lost to follow-up. This was in 2000
for subjects in Cohort I and in 2003 for those in Cohort II (n=109,147 questionnaires
distributed or mailed). The questionnaire asked for self-reports of first diagnosed stroke, MI
and angina pectoris, and period of diagnosis (before 1990, 1990-1994 and 1995 or later for
Cohort I, and before 1993, 1993-1997 and 1998 or later for Cohort II, Appendix). A total of
91,186 subjects (42,574 men and 48,612 women) responded to the 10-year follow-up
questionnaire (response rate =84%). We excluded subjects who had already been diagnosed
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stroke or MI before 1990 for Cohort I and before 1993 for Cohort II based on the 10-year
follow-up questionnaire and/or the stroke and MI registry mentioned below. As a result,
89,914 subjects (41,790 men and 48,142 women) were eligible for the stroke analysis and
90,102 subjects (41,979 men and 48,123 women) for the MI analysis (Figure). The JPHC
Study was approved by the institutional review board of the National Cancer Center, Tokyo,
Japan.

Registry for stroke and MI
A total of 78 hospitals formed the register of events within the sampling areas of the JPHC
cohort. All were major hospitals with the capability of treating patients with acute coronary
heart disease, stroke or cancer events. In the present study, 97% of registered strokes and 92%
of registered MIs were treated at these 78 hospitals. Clinical information was extracted from
medical records onto cohort-specific registration forms. Physicians in the hospitals, PHCs or
investigators, blinded to the patients’ lifestyle data, reviewed the medical records of cohort
participants at each hospital.
MI was confirmed in the medical records according to the criteria of the Monitoring
Trends and Determinants of Cardiovascular Disease (MONICA) project [16], which requires
typical chest pain and evidence from electrocardiogram and/or cardiac enzymes. For cases
with typical chest pain but not confirmed by electrocardiograms or cardiac enzymes, a
possible MI diagnosis was made and these were included in MI cases. Stroke was confirmed
according to the criteria of the National Survey of Stroke [17], which requires the presence of
focal neurological deficits of sudden or rapid onset lasting at least 24 hours or until death.
Strokes were classified according to subtypes (ie intraparenchymal hemorrhage, subarachnoid
hemorrhage, or cerebral (thrombotic or embolic) infarction). Further classifications were
performed for intraparenchymal hemorrhage according to affected sites (subcortical,
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putamen/internal capsule/basal ganglia, thalamus, cerebellum, brain stem, or multiple foci)
and size (<2cm or ≥2cm), and for cerebral infarction according to sites (cortical/subcortical,
perforator, overlapping cortical and perforator, thalamus, cerebellum, brain stem, multiple
foci, or no apparent lesions) and size (<1.5cm or ≥1.5cm). Almost all registered hospitals
were equipped with CT and/or MRI scans. Imaging was available for 98% of registered
stroke events in this study.
There were a few missing reports from hospitals or cases treated at outside of
registered hospitals. To complete the surveillance for nonfatal stroke and MI, we contacted
any participants who reported the occurrence of coronary or stroke events in the 10-year
follow-up questionnaire, but who were not registered in the stroke or MI registry, by letter or
telephone, and sought permission to review relevant medical records. Of 653 individuals
reporting unregistered stroke, 582 (89%) were contacted and 245 provided information
consistent with suspected strokes. Of these 245 individuals, 213 (87%) provided written
informed consent for their records to be reviewed by physicians. Among these participants,
we confirmed strokes in 165 individuals and these cases were therefore included in the
registry. Of 288 individuals reporting unregistered MI, 252 (88%) were contacted and 119
provided information consistent with suspected MIs. Of these 119 individuals, 102 (86%)
provided written informed consent for their medical records to be reviewed by physicians.
Among these participants, we confirmed MIs in 51 individuals, who were thus included in the
registry. Similarly, cases identified by the 5-year follow-up questionnaire and confirmed by
hospital records were also included in the registry. As a result, we identified 225 strokes and
93 MIs altogether. Of these, 172 first-ever strokes and 71 first-ever MIs were included in the
present analyses.
For analysis, acute first-ever stroke and MI events were included if they occurred
between the JPHC baseline and the month the 10-year follow-up questionnaire was
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completed. Therefore, recurrent events, fatal events during the follow-up, or events without a
corresponding 10-year questionnaire were not included in the analyses. Stroke and MI
registrations were independently managed, that is, persons who had both stroke and MI
during the follow-up were registered to both stroke and MI registries.

Statistical analyses
We calculated 10-year sensitivity and positive predictive values of events self-reported on the
10-year questionnaire. We regarded the stroke and MI registry plus the additional validated
events as the gold standard. Sensitivity of self-reported stroke was calculated by the number
of true-positive cases divided by the number of total registered strokes, and positive
predictive value was by the number of true-positive stroke divided by the number of total
self-reported strokes (18). Similar calculations were performed for MI. We also tested MI
using both self-reported MI and angina pectoris, since MI was often perceived as angina
pectoris by the participants. We did not focus on specificity and negative predictive values,
because these two were close to 100% with the large number of non-cases (99% for
specificity of stroke, and 100% for negative predictive values of stroke and MI, and
specificity of MI). Sensitivities and positive predictive values stratified by sex and age groups
(aged <65 or ≥65 at 10-year questionnaire), and sensitivities stratified by incident date
(within 5 years or 6-10 years of the 10-year questionnaire) were calculated. Stratifications for
stroke subtypes, affected site and size were also performed. As a supplementary analysis, we
calculated the sensitivities excluding additionally validated events (ie, cases detected only by
the questionnaire).

RESULTS
During the 10-year follow-up, 2,760 first-ever strokes and 591 first-ever MIs were registered.
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Of these, 767 strokes (28%) and 151 MIs (26%) were fatal during follow-up, and 546
non-fatal strokes (20%) and 98 non-fatal MIs (17%) did not respond the 10-year follow-up
questionnaire. These cases were excluded from the analyses. Thus, 1,447 strokes and 342 MIs
with 10-year follow-up questionnaires were included in the analysis.
Table 1 presents the sensitivity and positive predictive values for stroke and MI. For
stroke, the sensitivity of self-report was 73% whereas the positive predictive value was 57%.
The respective values for MI were 82% and 43%. When we included self-reported angina
pectoris with MI, the sensitivity increased up to 89%, but the positive predictive value
decreased from 43% to 18%. Women showed lower positive predictive values for MI than
men, probably reflecting the low incidence rate of MI among women. Sensitivities and
positive predictive values were generally lower among elderly than younger participants for
both stroke and MI. The sensitivity estimates were similar for cases incident within 5 years
compared with those 6-10 years previously.
As shown in Table 2, the sensitivity of reported stroke was 88% for subarachnoid
hemorrhage, which was higher than for intraparenchymal hemorrhage (74%) or cerebral
infarction (69%). Among intraparenchymal hemorrhages, the sensitivity was higher for sites
at the thalamus (79%), putamen/internal capsule/basal ganglia (75%) or cerebellum (74%)
than other sites, and for hematoma of ≥2 cm (78%) than smaller hematoma. For ischemic
stroke, the sensitivity was higher for the cortical and perforator sites (77%) and thalamus
(75%) than other sites, but did not differ greatly by size.
Since 172 strokes and 71 MIs in the registry were initially detected by questionnaire,
we calculated sensitivities excluding these cases from the analyses. The results, however, did
not differ greatly: The sensitivities (95% confidence intervals) were 69 (66-71) % for stroke
and 77 (73-82) % for MI (data not shown).
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DISCUSSION
Sensitivities of self-reported stroke and MI were 73% and 82%, respectively, in the present
study. That estimate for MI improved after including self-reported angina pectoris (89%), but
at a large increase in false positives. Sensitivity was higher for subarachnoid hemorrhage than
other subtypes of stroke.
The sensitivities in the present study were somewhat lower than those reported from
the majority of previous Western studies, in particular for stroke. For example, a study from
Olmsted County [9] reported a sensitivity of 78% for self-reported stroke and 90% for MI;
the Newcastle Family Health Service Authority [10] reported 95% for stroke; British
Regional Heart Survey [11] reported 89% for stroke and 94% for MI, although some studies
[12,13] showed lower sensitivities for stroke (33%) or MI (52-74%). Other studies estimated
sensitivities indirectly using a subsample of study participants: the Tromsø Study [14]
estimated 70-85% sensitivity for stroke; and a study from Finland [15] estimated 100% for
MI. We assume several reasons for generally lower sensitivity among Japanese. First, a high
incidence of stroke, especially of mild strokes such as lacunar infarctions, typically located in
the perforator area, may cause lower sensitivity of self-reported stroke. Since saturation levels
of CT and/or MRI in Japan have been the highest in the world [5], Japanese physicians may
detect lacular infarction more. Although reported by physicians, patients with minor clinical
symptoms may be more likely to forget or ignore the stroke diagnosis, because typical
symptoms of lacunar infarction of perforator area, such as hemiparesis or dysarthria, are
sometimes reversible or negligible if they are mild. These situations might have led to
false-negative responses to the self-administrated questionnaire of stroke. Second, cognitive
decline in stroke patients, which was considered as a cortical dysfunction, might also have led
underreporting. We did not observe much difference in sensitivity between perforator and
cortical/subcortical infactions, but the sensitivities of subcortical hemorrhage and embolic
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stroke which could lead cognitive dysfunction, were slightly lower. Also, the sensitivities of
stroke and MI were approximately 10% lower among elderly (aged ≥65) than younger
persons. Third, the severity of coronary heart disease is generally considered to be low among
Japanese compared with Western population [4-6]. This may have lowered the sensitivity of
self-reported MI. Furthermore, Japanese physicians, when patients’ symptoms are not severe,
sometimes tell them that they had a ‘stroke-like disease’ or a ‘near MI’, which also leads the
patients to underreport their stroke or MI. Fifth, differences in the methods, purposes and
validation systems among studies may affect the sensitivity. Recall periods may also affect
sensitivity. Previous studies with high sensitivity had longer recall periods (13.8 years for
British Regional Heart Study [11] and lifetime for Olmsted [9], Newcastle [10] and Tromsø
[14] studies) than that of the present study. However, the sensitivity of self-reported stroke or
MI in JPHC Study was not greatly inferior to that of Western studies. In addition, sensitivity
did not differ between short-term (≤5 years) and long term (6-10 years) recalls, suggesting
that self-reports may detect history of old stroke and MI fairly sensitively. Taken together
with the high specificity and negative predictive value (99 to 100 %), we believe that the
exclusion of self-reported history of stroke and MI at baseline is suitable in Japanese cohort
studies as well as Western studies.
The positive predictive value was not high in the present study, which may reflect
the misclassification of transient ischemic attack with stroke, and of angina pectoris with MI.
Therefore, the sole use of self-reported events to identify “incident” stroke or MI events is not
appropriate for Japanese. Additional information on stroke or MI incidence, such as hospital
records and death certificates should be systematically collected and carefully examined to
rule out false-positive events.
The JPHC Study involved PHCs to systematically obtain hospital records and death
certificates. This may have enhanced the accuracy of the JPHC stroke and MI registry. Not
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many studies have reported the sensitivity of self-reported stroke or MI [9-15], probably due
to the difficulty of systematic CVD surveillance and of identifying false-negative cases. A
large sample size and high response rate are also advantages of the present study.
Furthermore, to our knowledge, the present study is the first to examine the sensitivity of
self-reports of stroke or MI in a population-based prospective study in a non-Western country.
The present study has several limitations. First, our questionnaire asked the presence
of disease history, but we did not provide a choice of “no history” (see Appendix). Therefore,
we could not distinguish missing from “no history” responses. However, this may not greatly
affect the results due to the large proportion of non-cases. Second, we could not include fatal
cases during follow-up (26-28% of the registry) or non-responders to the questionnaire
(17-20%), which may have affected the sensitivity. Furthermore, the registry was not
completely independent of the questionnaire, because 12% of strokes and 21% of MI cases
were identified by the questionnaire and were included in the registry. This could
overestimate the sensitivity. When we recalculated the sensitivity using cases detected only
by the registry, however, the sensitivities did not substantially decline for either stroke or MI.
Third, although the JPHC Study is a large-scale nationally representative sample of the
general population, we excluded subjects from Tokyo and Osaka (first and second largest
cities in Japan) because of incomplete registration in these cities. Thus, it is uncertain whether
our result is generalizable to metropolitan areas of Japan.
In conclusion, self-reports detected approximately 70% of incident strokes and
80-90% of MIs in this Japanese sample. Taken together with high specificity and negative
predictive value, our findings seem to justify the usage of questionnaires to exclude
individuals with history of stroke and MI at baseline in cohort studies. However, the use of
self-reported diagnoses is not sufficient to accurately classify incident stroke or MI events.
Our findings may be extrapolated to the other non-Western countries with similar epidemic of
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incident cardiovascular diseases.

Figure legend
Flow chart of study participant selection. JPHC Study.

15

FUNDING
Grants-in-Aid for Cancer Research and for the Third-Term Comprehensive Ten-year Strategy
for Cancer Control from the Ministry of Health, Labor and Welfare of Japan.

ACKNOWLEDGMENTS
The authors thank Mizue Fujii, Tomoko Seki, Keiko Nemoto, and Dr ChoyLye Chei,
University of Tsukuba, for technical assistances, and all staff members in each study area and
those in the central office for their painstaking efforts to conduct the baseline survey and
follow-up. The authors also appreciate Prof Aaron R Folsom, University of Minnesota, for
valuable comments.

STUDY GROUP MEMBERS
Members of the Japan Public Health Center-based Prospective Study Group (JPHC Study
Group, the principal investigator: S Tsugane) are as follows: S Tsugane, M Inoue, T Sobue, T
Hanaoka, National Cancer Center, Tokyo; J Ogata, S Baba, T Mannami, A Okayama, Y
Kokubo, National Cardiovascular Center, Suita; K Miyakawa, F Saito, A Koizumi, Y Sano, I
Hashimoto, T Ikuta, Iwate Prefectural Ninohe Public Health Center, Ninohe; Y Miyajima, N
Suzuki, S Nagasawa, Y Furusugi, N Nagai, Akita Prefectural Yokote Public Health Center,
Yokote; H Sanada, Y Hatayama, F Kobayashi, H Uchino,Y Shirai, T Kondo, R Sasaki, Y
Watanabe, Y Miyagawa, Y Kobayashi, Nagano Prefectural Saku Public Health Center, Saku;
Y Kishimoto, E Takara, T Fukuyama, M Kinjo, M Irei, H Sakiyama, Okinawa Prefectural
Chubu Public Health Center, Okinawa; K Imoto, H Yazawa, T Seo, A Seiko, F Ito, F Shoji,
Katsushika Public Health Center, Tokyo; A Murata, K Minato, K Motegi, T Fujieda, Ibaraki
Prefectural Mito Public Health Center, Mito; K Matsui, T Abe, M Katagiri, Niigata
Prefectural Kashiwazaki Public Health Center, Kashiwazaki, M Suzuki, Niigata Prefectural

16

Nagaoka Public Health Center, Nagaoka; M Doi, A Terao, Y Ishikawa, T Tagami, Kochi
Prefectural Chuo-Higashi Public Health Center, Kami; H Sueta, H Doi, M Urata, N Okamoto,
F Ide, Nagasaki Prefectural Kamigoto Public Health Center, Shinkamigoto; H Sakiyama, N
Onga, H Takaesu, M Uehara, Okinawa Prefectural Miyako Public Health Center,
Miyakojima; F Horii, I Asano, H Yamaguchi, K Aoki, S Maruyama, M Ichii, M Takano,
Osaka Prefectural Suita Public Health Center, Suita; Y Tsubono, Tohoku University, Sendai;
K Suzuki, Research Institute for Brain and Blood Vessels Akita, Akita; Y Honda, K
Yamagishi, S Sakurai, University of Tsukuba, Tsukuba; M Kabuto, National Institute for
Environmental Studies, Tsukuba; M Yamaguchi, S Watanabe, Y Matsumura, S Sasaki,
National Institute of Health and Nutrition, Tokyo; M Akabane, Tokyo University of
Agriculture, Tokyo; T Kadowaki, University of Tokyo, Tokyo; M Noda, International Medical
Center of Japan, Tokyo; Y Kawaguchi, Tokyo Medical and Dental University, Tokyo; Y
Takashima, Kyorin University, Mitaka; K Nakamura, Niigata University, Niigata; S
Matsushima, S Natsukawa, Saku General Hospital, Saku; H Shimizu, Sakihae Institute, Gifu;
H Sugimura, Hamamatsu University, Hamamatsu; S Tominaga, Aichi Cancer Center, Nagoya;
H Iso, Osaka University, Suita; M Iida, W Ajiki, Osaka Medical Center for Cancer and
Cardiovascular Disease, Osaka; S Sato, Osaka Medical Center for Health Science and
Promotion, Osaka; E Maruyama, Kobe University, Kobe; M Konishi, K Okada, S Saito,
Ehime University, Matsuyama; N Yasuda, Kochi Medical School, Nankoku; S Kono, Kyushu
University, Fukuoka.

17

REFERENCES
1

Tanaka H, Iso H, Yokoyama T, Toshihiro N, Kokubo Y. Cerebrovascular disease. In:
Detels R, McEwen J, Beaglehole R, Tanaka H, eds. Oxford Textbook of Public Health. 4th
ed. London, UK: Oxford University Press, 2001;3:1193-1226.

2

Luepker RV. Cardiovascular disease. In: Detels R, McEwen J, Beaglehole R, Tanaka H,
eds. Oxford Textbook of Public Health. 4th ed. London, UK: Oxford University Press,
2001;3:1127-1154.

3

Anderson GF, Hussey PS, Frogner BK, Waters HR. Health spending in the United States
and the rest of the industrialized world. Health Aff 2005; 24: 903-914.

4

Saito I, Folsom AR, Aono H, Ozawa H, Ikebe T, Yamashita T. Comparison of fatal
coronary heart disease occurrence based on population surveys in Japan and the USA. Int
J Epidemiol 2000; 29:837-844.

5

Kubota I, Ito H, Yokoyama K, Yasumura S, Tomoike H. Early mortality after acute
myocardial infarction: observational study in Yamagata 1993-1995. Jpn Cir J 1998;
62:414-418.

6

Tunstall-Pedoe H, Kuulasmaa K, Mähönen M, Tolonen H, Ruokokoski E, Amouyel P; for
the WHO MONICA Project. Contribution of trends in survival and coronary-event rates
to changes in coronary heart disease mortality: 10-year results from 37 WHO MONICA
Project populations: Monitoring trends and determinants in cardiovascular disease. Lancet
1999; 353:1547-1557.

7

Watanabe S, Tsugane S, Sobue T, Konishi M, Baba S. Study design and organization of
the JPHC study. Japan Public Health Center-based Prospective Study on Cancer and
Cardiovascular Diseases. J Epidemiol 2001; 11: S3-7.

8

Yoshinaga A, Sasaki S, Tsugane S; for the JPHC Study Group. Sensitivity of self-reports
of cancer in a population-based prospective study: JPHC Study Cohort I. J Clin

18

Epidemiol 2001; 54: 741-746.
9

Okura Y, Urban LH, Mahoney DW, Jacobsen SJ, Rodeheffer RJ. Agreement between
self-report questionnaires and medical record data was substantial for diabetes,
hypertension, myocardial infarction and stroke but not heart failure. J Clin Epidemiol
2004; 57: 1096-1103.

10 O’Mahony PG, Dobson R, Rodgers H, James OFW, Thomson RG. Validation of a
population screening questionnaire to assess prevalence of stroke. Stroke 1995;
26:1334-1337.
11 Walker MK, Whincup PH, Shaper AG, Lennon LT, Thomson AG. Validation of patient
recall of doctor-diagnosed heart attack and stroke: a postal questionnaire and record
review comparison. Am J Epidemiol 1998; 148: 355-361.
12 Tretli S, Lund-Larsen PG, Foss OP. Reliability of questionnaire information on
cardiovascular disease and diabetes: Cardiovascular Disease Study in Finnmark County. J
Epidemiol Community Health 1982; 36: 269-273.
13 Paganini-Hill A, Chao A. Accuracy of recall of hip fracture, heart attack, and cancer: a
comparison of postal survey data and medical records. Am J Epidemiol 1993; 138:
101-106.
14 Engstad T, Bønaa KH, Viitanen M. Validity of self-reported stroke: The Tromsø Study.
Stroke 2000; 31: 1602-1607.
15 Olsson L, Svärdsudd K, Nilsson G, Ringqvist I, Tibblin G. Validity of a postal
questionnaire with regard to the prevalence of myocardial infarction in a general
population sample. Eur Heart J 1989; 10: 1011-1016.
16 Tunstall-Pedoe H, Kuulasmaa K, Amouyel P, Arveiler D, Rajakangas AM, Pajak A; for
WHO MONICA Project. Myocardial infarction and coronary deaths in the World Health

19

Organization MONICA Project. Registration procedures, event rates and case-fatality
rates in 38 populations from 21 countries in 4 continents. Circulation 1994; 90:583-612.
17 Walker AE, Robins M, Weinfeld FD. The National Survey of Stroke: Clinical findings.
Stroke 1981; 12: I13-I44.
18 Weiss NS. Clinical epidemiology. In: Rothman KJ, Greenland S, Lash TL, Eds. Modern
Epidemiology Third Edition. Philadelphia: Lippincott Williams & Wilkins; 2008:
641-651.

