Vasectomy And
Cardiovascular Deaths

In Korean Men
1987

KOREA INSTITUTE FOR POPULATION AND HEALTH

San 42-14, Bulgwang-dong Eunpyung-ku Seoul, 122, Korea

FAMILY HEALTH INTERNATIONAL

Research Triangle Park, NC 27709, U.S.A.






Vasectomy and Cardiovascular Deaths In Korean Men:
A Community-Based Case-Control Study

Sae Kwon Kong * I-cheng Chi * Ae Jeo Cho
Kwang Ho Meng * Lynne R. Wilkens * Chan Moo Park
James E. Higgins < Albert J. Siemens * Malcom Potts

This community-based case-control study was carried out in four cities in South
Korea to examine whether vasectomy is associated with a long-term increased risk of
cardiovascular death in Korean men. Korea was chosen for study because of its long
established vasectomy program ( >20 years), the relatively high vasectomy prevalence
(7.2% among adult males) and its location in the Orient.

Cases are 413 men who died at age 35~65 between October 1982 and September
1983 with an underlying cause of death, as reported on the death certificate, of
ischemic heart disease (N=29, ICD 410~414), non-traumatic cerebrovascular disease
(N=295, ICD 430~438) or hypertensive disease (N=89, ICD 401~405). Each case was
matched on age and wife’s parity to a living male from the same neighborhood. Wives of
cases and controls were interviewed at home as surrogates. Univariate analysis of the
association of vasectomy and cardiovascular death revealed an odds ratio of 1.4 (95%
CLs=0.8~2.4). Multivariate analysis, controlling for one potentially confounding
variable at a time, revealed adjusted odds ratios around 1.4, whose 95% CLs included
unity. Thus we did not detect an association between vasectomy and cardiovascular
death in Korean men, nor did we detect a statistically significant increased risk for those
subjects who had a vasectomy for 10~19 years (odds ratio=1.7, 95% CLs=0.7~3.8) or
for 20 years or longer (odds ratio=0.9, 95% CLs=0.3~2.8). The results coincide with
those from Western epidemiologic studies and do not support the vasectomy atheros-
clerosis hypothesis originating from animal research,
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Reports on animal research in the U.S, in the late 70’s and early 80’s suggested that
vasectomy may accelerate the progression of atherosclerosis. The hypothesis was that
the immunologic reaction to sperm antigens may damage the arterial endothelium and
lead to an accumulation of cholesterol in the arterial wall.!*?) The important question
is whether the alleged association between vasectomy and atherosclerosis applies to

humans.

To date, more than a dozen epidemiologic studies have been conducted in the U.S.,
England and North European countries, and none have detected an association between
vasectomy and cardiovascular morbidity and/or mortality in men.3"*%) However, in
most of these studies, the subjects with vasectomies had the procedure less than 10
years before assessment of disease, while the latent period of cardiovascular disease
(CVD) may very well be considerably Ionger.le’ Furthermore, all of these studies were
from Western countries. It is of special interest to determine whether results from other
countries with different life-styles and different prevalences of risk factors for CVD
would agree.

The vasectomy program in the Republic of Korea has been active since 1962, and the
prevalence of vasectomy there is the highest in East Asia. By 1982, 554,470 vasectomies
had been reported from the government family planning program,'” and approximately
47,000 additional vasectomies had been performed in the private sector. It is estimated
that about 7.2% of Korean males between 35 and 65 years of age have undergone
vasectomy,'®) and the prevalence in the bigger cities may have reached 9%. We under-
took a case-control study in Korea on the relationship between vasectomy and cardio-
vascular diseases. The study is composed of two parts: a hospital-based study of non-
fatal cardiovascular cases and a community-based study of cardiovascular deaths. The
study results have important implications in Korea and other Asian countries where the
mortality rate for diseases of the circulatory system has become or is fast becoming the
leading cause of death for adult males and the general population.'® In this report,
the results of the community-based portion of the study are presented.

Materials and Methods

Case selection

Cases were selected from death certificates that were submitted to the Korean
Bureau of Statistics by physicians from the four cities of Seoul, Pusan, Daegu and
Incheon, Certificates were chosen where the date of death was between October 1, 1982
and September 30, 1983 and the reported underlying causes of death were ische-
mic heart disease (ICD 410 ~ 414, Ninth revision), non-traumatic cerebrovascular



disease (ICD 430 ~ 438) or hypertensive disease (ICD 401 ~ 405). These deaths en-
compass cases who were never treated in the hospital, those who died on arrival at the
hospital and those who died during or after hospitalization. Study cases were limited
to males who were 35 to 65 years of age at death.

Cases were further restricted to men with at least one living son who had resided with
their spouses immediately preceding their deaths. This information was not available
from the death certificates. Therefore, final eligibility of cases for these criteria was
decided at the time of the interview.

Control selection

Each case was matched with one control, Initially for each case, the three potential
neighborhood control candidates living closest to the case were selected from the house-
hold registration records (Korea has an up-to-date household registration system). Con-
trols were males aged 35 to 65 who were generally healthy, had at least one living son
and were currently living with their wives. They were further matched with their
counterpart cases by age (15 years, based on registration records) and parity of wives
(1-3, 4+ based on information obtained at the interview). The interviewers visited the
control candidate who lived closest to the case first. Replacement was made when the
prior candidate(s) had moved away, did not meet the study criteria or did not wish to

participate,

Data collection

Interviews were carried out by 8 experienced female interviewers from the Korea
Institute for Population and Health (KIPH) using structured questionnaires. They were
given two weeks of special training, including role playing. A pilot study was conducted
in an area other than the four targeted cities.

Wives of the cases were interviewed as proxy respondents. Similarly the wives of the
controls were also interviewed to ensure comparability. No other relatives were allowed
as substitutes, The data obtained included information on the husband’s family history,
socioeconomic status, life-style and medical history as well as a few questions on the
husband’s personality. Three questions were asked to roughly evaluate the husband’s
personality. Wives were asked to categorize their husbands as 1) a meticulous or care-
free person, 2) a hot-tempered or mild-tempered person and 3) a restless or stable per-
son, If the husband was categorized as meticulous, hot-tempered or restless, the sub-
Ject was classified as having a “Type A-like’’ personality. To avoid bias, the history of
vasectomy was asked around the end of the interview, preceded by a few questions on
other minor surgical procedures, such as appendectomy and herniorrhaphy. The inter-
viewers were told this was a study to delineate risk factors of cardiovascular deaths in
Korean men.



Based on information on the death certificates, 542 of the total 1,172 case candi-
dates met all the eligibility criteria, were located, matched with a control, and their
wives successfully interviewed. There were 61 cases and 87 controls (comprising 129
pairs) whose wives had a tubal sterilization™. As the cases and controls with sterilized
wives were not at risk of having a vasectomy, most analyses were performed on the
remaining 413 pairs of cases and controls. Table I describes how these 413 study case-

control pairs were derived.

Data analysis

Odds ratios and 95% confidence limits (CLs) were computed as measures of degree
of association between vasectomy and cardiovascular death. Odds ratios with confidence
limits not including one were considered statistically significant. Potential confounders
were controlled by two multivariate methods: the Mantel-Haenszel (MH) method?® and
multivariate logistic regression allowing for matched data.?!! In the MH analysis, we
controlled one variable at a time. In the logistic regression model, we controlled several
potential confounders simultaneously. Potential confounders in this analysis included
the following: religion, education, smoking history, alcohol intake, coffee drinking,
degree of physical exercise when the study subject was healthy, obesity as judged by the
wife, dietary habit, previous diagnosis by physicians of hypertension, diabetes and heart
diseases and parental history of cardiovascular death or sudden death.

Results

There were no remarkable differences in proportions of case-<control pairs success-
fully interviewed across the four cities, either for the 542 interviewed case-control pairs,
using the 1,172 total eligible cases as the denominator, or for the 413 study pairs, using
the 542 interviewed pairs as the denominator (Table II).

The distributions of age at death and the reported underlying cause of death were
also generally similar among the 630 case-candidates not interviewed, the 542 cases in
the interviewed pairs and the 413 cases in the study pairs; more than two-thirds died

* (Cases and controls with a sterilized wife were not excluded from the community-
based study at the time of data collection. The primary reason was the logistical con-
sideration that interviewing a wife at her home is a costly undertaking, and questions
on contraceptive practice were asked near the end of the interview when rapport
with the respondents was established. Furthermore, the original purposes of the
community-based study included a review of all potential risk factors of cardiovas-
cular deaths in Korean men,



Table I. Derivation of Study Case-Control Pairs

Study Inclusion Status Number
Total Eligible Cases from Death Reports 1,172
Reason Excluded 630
. unable to interview their wives™ 522
found ineligible at interview™* 76
- unable to match with a control on age 32
Total Interviewed and Matched Pairs 542
wife of either case or control sterilized 129

(determined at interview)

Total Cases Available for Analysis 413

* Reasons include respondent moved away (210 cases), wrong address (171 cases),
refused interview (26 cases), respondents not at home after two visits (66 cases), and

other reasons (49 cases).

*¥ Reasons include no sons (31 cases), case not living with wife preceding deaths (28
cases) and not CVD death (17 cases).

Table II. Number and Percent of Eligible Cases whose Wives were Interviewed for the
542 Interviewed Case-Control Pairs and for the 413 Study Case-Control Pairs

by City
Total Interviewed Study

City Eligible Cases Case-Control Pairs Case-Control Pairs

Number Number % Number™* %**
Seoul 601 269 44.7 209 77.7
Pusan 344 173 50.3 126 72.8
Daegu 138 72 52.2 59 81.9
Incheon 89 28 315 19 67.8
Total 1,172 542 46.2 413 76.2

* The 129 interviewed pairs with the wife of the case and/or control sterilized were

excluded.

** Using interviewed case-control pairs as the denominator.

at age 50 or over and died of non-traumatic cerebrovascular disease. Also, prevalence of
vasectomy among the 542 cases in the interviewed pairs (8.1%) and that among the 413
cases in the study pairs (9.0%) were similar (Table III).



Table HI. Percent Distribution of Age at Death, Reported Underlying Cause of Death
and History of Vasectomy for the 630 Eligible Cases Not Interviewed, Cases
in the Total 542 Interviewed Case-Control Pairs and for Cases in the 413
Study Case-Control Pairs

Eligible Cases in the Cases
, Cases not Total Interviewed in the Study
Variables , , .
Interviewed Case-Control Pairs Case-Control Pairs
(N=630) (N=542) (N=413)*

Age in Years at Death

35~ 39 44 35 1.0

40 ~ 49 22.9 25.6 14.8

50 ~ 59 40.8 474 43.8

60 ~ 65 31.9 234 404
Reported Underlying

Cause of Deaths

Ischemic Heart 8.1 8.3 7.0

Disease

Non-traumatic 67.3 71.0 71.4

Cerebrovascular

Disease

Hypertensive 24.6 20.7 21.5

Disease
Proportion with * 8.12 8.96

History of Vasectomy

* The 129 interviewed pairs with the wife of the case and for control sterilized.
#* Proportion with history of vasectomy is unknown.

Paired analysis on the 413 case-control pairs revealed 62 discordant pairs with regard
to their vasectomy status: 36 pairs in which the case had a vasectomy but their counter-
part control had not and 26 pairs in which the control had a vasectomy while the case
had not (Table IV). This analysis gave a statistically nonsignificant matched odds ratio
of 1.38 (95% CLs of 0.79 ~ 2.44).

Table V presents the paired odds ratios and 95% CLs for the 413 case-control pairs
for variables other than vasectomy that have been suspected of being related to CVD
death. By univariate analysis, the following characteristics or conditions were associated
with a statistically significantly increased risk of CVD death among Korean men: being



Table IV. Paired Comparison on Vasectomy Prevalence in the 413 Study Case-Control

Pairs
Controls
Cases Vasectomy Total
(+) (=)

(+) 1 36 37
Vasectomy

(-) 26 350 376
Total 27 386 413

OR =1.38 95% CLs = 0.79 ~ 2.44

a Christian, longest-held occupation being of an administrative or professional nature,
being a meat eater, being overweight, having been diagnosed by a physician as having
hypertension or heart disease, and having had one or both parents die of heart disease,
stroke or sudden death. Completing 13 or more years of education and alcohol intake
were of borderline statistical significance. In contrast, physical inactivity, coffee
drinking, cigarette smoking, and diagnosis of diabetes were not found to be associated
to cardiovascular death. The difference in personality traits between cases and controls
was also unremarkable. Multivariate logistic regression analysis*, controlling for all
variables in the table and vasectomy simultaneously, limited significant cardiovascular
death risk factors to histories of hypertension and heart disease. Obesity and
history of parents dying of CVD or sudden death were of borderline statistical
significance.

Unadjusted odds ratios were also calculated for the effect of the variables listed in
Table V on vasectomy status for the 413 case-control pairs, ignoring the case or control
status of the study subjects (64 with vasectomy and 762 with no vasectomy). Only
higher education (13 or more years) was found to be associated with an increased risk
of having a vasectomy procedure (OR=2.8, 95% CLs=1.4 ~ 5.3) (Tables not shown).

Table VI presents the results from multivariate analysis of the effect of vasectomy on
the risk of cardiovascular death taking into consideration the above potential risk
factors. In Panel A, the results of Mantel-Haenszel analysis are presented in which one
potential risk factor was controlled at a time. Odds ratios were calculated comparing men
who had a vasectomy with those who did not have a vasectomy. The odds ratios cen-
tered around 1.4, and none of them were statistically significant.

* Because of unknown values on various study variables, only 348 case-control pairs
were actually entered into the logistic regression model.



Table V. Paired Unadjusted and Adjusted Odds Ratios and 95% Confidence Limits of
the Potential Risk Factors (Other Than Vasectomy) of Cardiovascular Death
in Korean Men

Total Discordant Pairs* Paired Paired
Characteristics Study ~Cases (+) Cases(—) Unadjusted  Adjusted™***
Pairs Controls(—)Controls(+) OR (95%CLs) OR (95%CLs)

Education 412 54 32 1.7(1.0,2.7) 1.0(0.5,24)
(13+yrs/<12 yrs™¥)

Religion 413 77 41 1.9(1.2,2.8) 1.5(0.8,2.9)
(Catholic or Pro-

testant/Others**)

Occupation 413 58 24 24(14,4.1) 18(0.8,4.2)
(Professional or Ad-

ministrative/Others™™)

Cigarette Smoking 413 48 42 1.1(0.7,1.8) 1.1(0.5,62.1)
(Ever/Never **)

Alcohol Intake 413 77 52 15(1.0,2.2) 1.4(08,2.6)
(Ever/Never **)

Diet (More Meat/More 413 136 67 20(15,28) 15(0.9,2.3)
Vegetable **) :
Coffee Drinking 413 93 98 0.9(0.7,1.3) 0.7 (0.5,1.2)
(Yes/No™*)

Regular Physical 412 62 69 0.9(06,1.3) 0.5(0.3,0.9)
Exercise (Yes/No™ )

Body Weight 413 128 56 2.3(1.6,32) 1.7(1.0,2.8)
(Fat/Normal or

Thin**)

Diagnosis of 390 232 22 10.5(6.6,17.3)10.5 (6.2, 17.8)
Hypertension***

(Yes/No**)

Diagnosis of 385 29 15 1.9(0.9,4.0) 1.5(0.5,4.0)
Diabetes***

(Yes/No**)

Diagnosis of Heart 376 71 18 39(22,7.1) 3.0(1.4,638)
Disease™**

(Yes/No**)

Family History of 413 108 59 18(1.3,2.6) 1.7(1.0,3.0)
CVD or Sudden

Death in Either

or Both Parents

(Yes/No™*)

“Type A-like” 413 55 55 1.0(0.7,1.5) 0.8(0.4,15)
Personality

(Yes/No™¥)

* Cases (+) and Controls (—) signifies that case has the potential risk factor while
the control has not.
** Reference groups.
*xy Subjects who reported never being examined by a physician were included in the
no group. Subjects with an answer of “don’t know” were excluded.
xxxx Analysis was performed on 348 case-control pairs after excluding pairs with
missing values. All risk factors in the table plus vasectomy status were adjusted
simultaneously.



Table VL. Adjusted Odds Ratios and 95% Confidence Limits of Vasectomy as a Poten-
tial Risk Factor of Cardiovascular Death in Korean Men

Characteristics History of Vasectomy
No* Yes

A. Odds Ratios Adjusted by Mantel-Haenszel Method **
(413 Cases and 413 Controls)
Education (13+yrs/<I2 yrs) 1.0 1.4(0.8,2.3)
Religion (Catholic or Protestant/Others) 1.0 1.4(08,2.3)
Occupation (Professional or 1.0 0.3(0.8,2.3)
Administrative/Others)
Cigarette Smoking 1.0 14(08,24)
(Ever/Never)
Regular Physical Exercise 1.0 14(08,2.4)
(Yes/No)
Diagnosis of Hypertension 1.0 1.6(0.8,2.9)
(Yes/No)
Diagnosis of Diabetes 1.0 1.4(0.8,2.3)
(Yes/No)
Diagnosis of Heart Disease 1.0 1.3(0.8,2.4)
(Yes/No)
Family History of CVD or Sudden Death 1.0 14(08,2.4)
in Either or Both Parents (Yes/No)
“Type A-like’’ Personality 1.0 14(08,2.4)
(Yes/No)

B. Odds Ratios Adjusted by Multivariate 1.0 1.0(04,24)

Regression*** (348 Case- Control Pairs)

* Reference groups
** Controlling for other potential cardiovascular risk factors, one at a time.
**% Controlling all other potential risk factors simultaneously.
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A multivariate logistic regression analysis was performed on the 348 matched pairs
with no missing values to evaluate the independent effect of vasectomy while all
potential confounding variables listed in Table V were simultaneously controlled. An
adjusted odds ratio of 1.0 (95% CLs=0.4 ~ 2.4) was obtained for vasectomy (Panel B).
The lowering of the odds ratio to 1.0 was not entirely due to the adjustment of con-
founding variables. The smaller sample size of 348 matched pairs alone resulted in an
unadjusted matched odds ratio of 1.2 (95% CLs=0.6 ~ 2.3).

In Table VII, we further examine whether a longer interval of exposure to vasectomy
(e.g., 20 years or longer) was needed for the atherosclerotic effect of vasectomy to
appear. Overall, 25 (6.1%) of the cases and 19 (4.6%) of the controls in the 413 pairs
had a vasectomy for 10 years or longer, and only 7 cases (1.7%) and 8 controls (1.9%)
had a vasectomy for 20 or more years (Panel A). Whether by MH method (Panel
B) or by multiple logistic regression analysis (Panel C), subjects exposed to vasectomy
for 10 to 19 years were consistently associated with larger odds ratios than those with
no history, and those with a shorter history of vasectomy but also those with a history
of vasectomy for 20 or more years. None of the confidence intervals included one. We
also entered years since vasectomy as a continuous variable into a logistic regression to
test for a linear relationship between length of exposure and CVD death. The slope was
not significant (1-tailed, p=0.28). The mean numbers of years from vasectomy to the
case’s death (* standard deviations) for the 35 cases and 27 controls who had vasectomy
among the 413 pairs were 14.4 (+6.3) and 14.3 (£7.1), respectively.

Finally the relationship of vasectomy and underlying causes of death of the cases,
_ categorized into ischemic heart disease, cerebrovascular disease and hypertensive disease,
and length of exposure to vasectomy was studied. Table VIII shows that none of the
three odds ratios by disease category differed significantly from unity. Among the cases
who died of ischemic heart disease and their matched controls, 4 cases and 2 con-
trols had vasectomies, most of whom had their vasectomies less than 10 years be-
fore the deaths of the cases. In the cerebrovascular disease category, the proportion of
cases having had a vasectomy for 10 or more years was slightly greater than those of the
controls, but the odds ratio was not significantly different from unity. In the hyper-
tensive disease category, similar proportions of cases and controls had a vasectomy for
10 or more years.

Discussion
As the first epidemiological study on vasectomy and cardiovascular deaths in an

Asian country, the results of this study are important to enhance or negate the results
from the previous studies in the West and to exert important policy implications on
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Table VII. Unadjusted Odds Ratios and 95% Confidence Limits of Vasectomy as a
Potential Risk Factor of Cardiovascular Death in Korean Men by Length of
Time Since Vasectomy (Panel A), by the Mantel-Haenszel Method (Panel B),
by the Multivariate Logistic Regression Method (Panel C)

Odds Ratios (and 95% CLs) for

Vasectomy by Number of Years

Vas eIc\"t% my* <lQyrs <10-19 yrs 20+yrs
A. Number of Cases and Controls and

unadjusted odds Ratios

(413 cases and 413 controls)

Cases 378*%* 10 18 7

Controls 386 8 11 8

OR (95% CLs) 1.0 1.3(0.5,3.6) 1.7(0.7,3.8) 0.9(0.3,2.8)

. Odds Ratios adjusted by Mantel-Haenszel Method

(413 cases and 413 controls)

Controlling for:

Education 1.0 1.2(04,3.1) 1.6 (0.8,3.6) 0.9 (0.3,2.5)

(13+yrs/<I12 yrs)

Religion (Catholic or 1.0 1.2(05,3.2) 16(0.7,36) 1.1(04,3.2)
Protestant/Others)

Occupation (Professional 1.0 1.2(0.5,31) 1.6(0.7,34) 0.9(0.3,2.6)
Administrative/Others)

Cigarette Smoking 1.0 1.3(0.5,3.4) 1.6 (0.8,3.5) 0.9(0.3,2.5)
(Ever/Never)

Regular Physical Exercise 1.0 1.3(05,3.3) 1.7(0.8,3.6) 0.9(0.3,2.5)
(Yes/No)

Diagnosis of Hypertension 1.0 1.6 (06,4.5) 2.3(0.9,6.0) 1.0(0.3,3.6)
(Yes/No)

Diagnosis of Diabetes 1.0 Fw il e
(Yes/No)

Diagnosis of Heart Disease 1.0 1.4(05,3.6) 1.8(0.8,4.3) 0.9(0.3,2.7)
(Yes/No)

Family History of CVDor 1.0 14(05,3.7) 1.6 (08,3.5) 09(0.3,2.7)

Sudden Death in Either

or Both Parents
(Yes/No)

“Type A-like’’ Personality 1.0 1.3(05,3.3) 1.7(0.8,3.6) 0.9(0.3,2.5)
(Yes/No)

C. Odd Ratios adjusted by Multivariate Regression ****
(348 case-control pairs) 1.0 0.5(0.1,2.3) 2.3(0.6,9.1) 0.6 (0.1,3.4)

* Reference group.

** There were two cases for whom time at vasectomy was unknown. They were thus
excluded from comparisons by years of vasectomy.

*** Number of subjects too small to calculate odds ratios.
**k &% Sixty-five case-control pairs had missing values on one or more of the study vari-
ables and were excluded from multivariate analysis.
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Table VIII. Odds Ratios and 95% Confidence Limits of Vasectomy as a Potential Risk
Factor of Cardiovascular Death in Korean Men by Length of Time Since
Vasectomy and by Underlying Cause of Death

Odds Ratios (95% CLs) for Vasectomy

Underlying Cause of No b
* y Number of Years
Death Vasectomy Total <l0yrs 10+yrs
Ischemic Heart Disease
Cases (N=29) 25 4 3 1
Controls (N=29) 27 2 2 0
Odds Ratio (95% CLs) 1.0 2.2(04,12.6) 1.6 (0.2,10.5) ok
Cerebrovascular Disease
Cases (N=295) 270 25 7 18
Controls (N=295) 276 19 6 3
Odds Ratio (95% CLs) 1.0 1.4(0.7,25) 1.2(04,36) 1.4 (0.7,29)
Hypertensive Disease ek
Cases (N=89) 81 8*** 0 6
Controls (N=89) 83 6 0 6
Odds Ratio (95% CLs) 1.0 1.4(04,5.1) e 1.0 (0.3, 3.3)

* Subjects with no history of vasectomy were used as reference group.
** Numbers are too small for calculation of odds ratios.
*%% For 2 cases, time from vasectomy was unknown.

family planning programs in Korea as well as in other Asian countries at a similar stage
of socio-economic development,

Overall, in this community-based case-control study we did not find that vasectomy
was associated with an increased risk of death due to CVD for Korean men aged 35 ~
65. A statistically significant association was also lacking when the cardiovascular deaths
were categorized separately by the three underlying causes of deaths: ischemic heart
disease, cerebrovascular disease and hypertensive disease. The odds ratios for men having
a vasectomy for 10 to 19 years were consistently higher than those with vasectomy for
less than 10 years or with no vasectomy. Subjects having vasectomy for 20 or more
years were, however associated with lower odds ratios than those with vasectomy for
10 to 19 years and a similar risk to those with no vasectomy. Controlling for con-
founding variables did not substantially change the odds ratios, all of which were not
statistically significant. However, the numbers of subjects with a history of vasectomy
was small when stratified by cause of death and length of exposure to vasectomy.

Furthermore, no increased risk of cardiovascular death was detected for Korean men
with vasectomy when analysis was limited to those cases and controls who had a
“hazardous’’ life-style (i.e., those subjects who ate more meat than vegetables, smoked
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more than a pack of cigarettes per day, did not get regular exercise and/or drank five or
more cups of coffee daily). The unpaired odds ratio was also 1.4 with 95% CLs of 0.8 ~
2.5. Nor was increased risk detected for vasectomy among subjects with a predisposing
condition (i.e., having been diagnosed with hypertension, diabetes or heart disease
prior to the fatal attack, and/or having had parents die of CVD or sudden death). The
unpaired odds ratio was 1.9 and the 95% CLs were 0.8 ~ 4.6. Among the 24 CVD
deaths with a history of diagnosed hypertension, diabetes and/or heart disease and a
history of vasectomy, vasectomy was performed after the diagnosis of these predis-
posing conditions was made in 20 cases. Thus, these conditions should not be con-
sidered intermediate events on the causal pathway from vasectomy to CVD death, and
controlling for them in a multivariate analysis should not diminish the odds ratio of
vasectomy on cardiovascular death.

The inability of this study to detect an association between vasectomy and cardio-
vascular death in Korean men is in general agreement with previous epidemiological
studies in the West,3 1% three of which also took a case-control approach.3'21%
One was conducted in the United States by Wallace et al for 55 pairs of cases and
matched sibling controls aged 50 years or younger.'?) The cases were those admitted
with a diagnosis of coronary heart disease (angina pectoris or myocardial infarction).
The investigators found that the same percentage (25.5%) of cases and controls had had
a vasectomy. The authors felt that a larger sample size was needed to detect an as-
sociation. Another case-control study was conducted by Goldacre et al in Great Britain®
on 1,512 men less than 55 years of age who had a history of myocardial infarction,
stroke or hypertension. They were matched with 3,024 controls with other conditions;
2.4 per cent of the cases and 2.7 per cent of the controls were identified as having
undergone vasectomy (OR=0.9, 95% CLs=0.6 ~1.3). The authors concluded that
the study results cannot support the hypothesis that short-term exposure to vasectomy
predisposes young men to CVD, The primary problem with this study was that the in-
formation on vasectomy was derived from record review and linkage, and there was a
possibility that some vasectomies among the cases and the controls might have been
missed. A recent case-control study in the U.S. examined the risk of myocardial in-
farction 10 or more years after vasectomy.'® Of the 2,238 men with first episodes of
myocardial infarction and 3,361 controls, similar proportions of men had undergone
vasectomy.

The Western studies, in general, have the following common weaknesses. 1) For pro-
spective and case-control studies, the interval between vasectomy and the study was
usually too short for a study on atherosclerosis-related disease. There are two exceptions.
Besides the above-mentioned U.S. case-control study,*® there was a large cohort study,
also conducted in the U.S., on 10,590 vasectomized men with 10 or more years of fol-
low-up.!? 2) The Western population, in general, is a ‘‘high-risk” population for
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atherosclerotic disease. For a case-control study, the undiagnosed or subclinical cases
hidden in the control group may not be negligible. This misclassification problem would
tend to dilute any differences in risk factor prevalences.

In contrast to the above Western studies, this study has the following advantages:

1. The Korean population can still be considered a low-risk population for cardiovas-
cular diseases. The proportion of controls with undiagnosed/subclinical atherosclerotic
disease is probably considerably lower than in Western countries and underestimation of
relative risks due to misclassification should be less of a problem.

2. The putative association between vasectomy and atherosclerotic diseases that
originated from animal research in the West should not be well known among the lay
men. A few medical professionals in Korea are aware of the results of the animal studies,
and they are skeptical that the association exists in humans. The general lack of concern
about this relationship is reflected in the remarkable increase of the actual number of
vasectomies in Korea in recent years. The annual number of vasectomies performed in
the government program was 53,781 in 1977, 28,036 in 1980, 97,150 in 1983 and
123,222 in 1984.'7) This fact helps to reduce certain types of information biases some-
times associated with case-control studies.

However, experience in this type of retrospective observational study in Korea has
generally been rather limited. The lack of association between vasectomy and cardio-
vascular deaths in men in this study needs to be reviewed carefully: 1) Were controls
with vasectomies, as compared to cases, more likely to have been selected for study?
2) Were the 630 case candidates not interviewed different from the respondents? 3)
Was the study power diminished because the cases and controls were over-matched?
4) Do the Korean wives know the vasectomy status of their husbands, and are they

willing to correctly report it?

Our cases and controls were not drawn from a hospital population. Thus selection
bias due to clinical decision to hospitalize a patient with a particular concurrent con-
dition (e.g., vasectomy in our study) more frequently or less frequently should not be a
problem. In general, if a difference between cases and controls existed, it would be more
likely to be observed in a community-based study than a hospital-based study as

hospital controls are more like cases than community controls.??)

Of the total 1,172 eligible cases, 630 were not located or interviewed. They may
differ from 413 cases included for study. However, the distributions of age at death
and cause of death of the 413 study cases were similar to the 630 eligible cases not
interviewed (Table III). Also the reasons for their not being able to be located/inter-
viewed did not seem to be related to their vasectomy status. Over-matching should not
be a problem in reducing study power; the cases and controls were matched only on
age, parity and geographic proximity. Other risk factors known to be associated with
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the cardiovascular diseases such as family history of CVD, sedentary profession, lack of
physical exercise and histories of hypertension and heart disease, etc. all showed signi-
ficant difference between cases and controls in this data set in the expected directions
(Table V). Misreporting of vasectomy status by wives is possible but not likely. Given
the high prevalence of contraceptive use and repeated knowledge-attitude-practice
(KAP) surveys in Korea, the Korean couples were well acclimatized, and under-report-
ing of contraceptive practice should not be widespread, especially in big cities. A
previous study from Korea indicated a great deal (82%) of communication between
spouses concerning contraceptive knowledge and use.?3) Also a methodological study,
concurrent with the present study, revealed an almost complete agreement (0.99 for
sensitivity and 1.00 for specificity) in the reporting of vasectomy between husband and
wife in 100 surveyed Korean couples.?®) Considering the fact that vasectomy is a surgi-
cal procedure and usually deemed a relatively big event for Korean couples, memory
decay should also not be a problem in reporting vasectomy. In this study, the control
group reported a vasectomy prevalence rate of 6.5%, roughly comparable to the official-
ly reported vasectomy rate (7.2%) in the adult Korean male population. For the 64 re-
ported vasectomies from the 413 case-control pairs, 51 vasectomies reportedly per-
formed in the government clinics (28 cases and 23 controls) were verified by medical

records.

The following limitations in this study, however, should be noted. While the death
reporting in Korea is generally complete, the diagnosis of underlying causes of deaths is
problematic in certain cases, and autopsy is rarely performed. More importantly, the
cardiovascular deaths included in this study were heterogeneous, with stroke being the
leading cause (71.4%) and only 7% (29 of the 413 cases) reportedly dying of ischemic
heart disease. The negative finding here may thus represent a lack of association be-
tween vasectomy with stroke rather than with ischemic heart disease. In addition, whe-
ther a stroke death reported in this study was thrombotic or hemorrhagic is not clear,
a common problem even in the Western world.?>) This possible misclassification pro-
blem would further diminish the odds ratios toward unity.

On the average, the wives of the cases were interviewed 1.3 years after their hus-
band’s death. We must thus be concerned that some controls may have had vasectomies
between the time of their counterpart case’s death and the time of their own interview.
This would diminish the association between CVD death and vasectomy and could have
created bias in our estimates. However, none of the controls had a vasectomy during
this lapse of time. Also, the length of exposure to vasectomy for controls with vasecto-
mies was calculated as time from vasectomy to the time of his matched case’s death.

Contrary to most epidemiological studies, cigarette smoking was not found to be a
risk factor for cardiovascular death in Korean men in this study. This may have been
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related to the very high prevalence of cigarette smoking among the Korean male adults
(around 80% of adult men smoke cigarettes according to a national survey?®') dimini-
shing our study power of this important variable, or that Korean people do not generally
have a high prevalence of other cardiovascular risk factors (e.g., high cholesterol) and
the adverse effect of cigarette smoking may only manifest when interacting with other
risk factors.?”) Also cigarette smoking maybe more strongly associated with ischemic
heart disease,?> and our cases consisted primarily of stroke cases, possibly with a con-
siderable portion of them hemorrhagic in nature. It should be noted that a number of
epidemiologic studies in the U.S. did not demonstrate an association between smoking
and cardiovascular morbidity or mortality, 28”3

This study was originally designed to detect a 2.0-fold risk of vasectomy on CVD
death with «=0.05 and $=0.90. The power of this study is too low to detect an odds
ratio lower than two fold (power to detect OR=1.4 as significant is 0.26). Another
possibility of our negative finding is that for the atherogenic effect of vasectomy in
humans, if any, to materialize clinically and cause death due to CVD may take a longer
time than our study subjects could provide at present.

In conclusion, findings from the community-based study do not support an as-
sociation between vasectomy and cardiovascular deaths in Korean men. We recognize
the strengths and weaknesses of this study and feel that epidemiological studies on
cardiovascular morbidity and mortality in Korea as well as in other rapidly developing
countries deserve encouragement and replication.
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Broll 41 AR = AR HFEARS 22 fams A & AeA okid ohE #HRE U
EhubA] PHERS] FFREAS RS KES 4+ A=AE titste =l 1kl Hivel At
Eool2 F FElvtetel 22 BEE b BRS KikaT#IFEEA A BEHEEE AT K
B P CMERESRE A7 FECHS] BHF S Mo § BEHEN BF
&7 #13 Aelrt.

B gt g el BRI - BT 35~655KS] HAEL Bkl A KE Fi Lo
BRECRE AT LA BEES wESHA = Retdich. £ LMERES EimiE
OFRAE, MMERE 2 ShEd KE 52 HUNE St RAstHS A= K
B FMmae] BeE Qe wESHA FRH o volrbA K Ttk AGBFEC wE 4
froll = Fitk 10~194 = #HHol FMiS A FAAY Ttk 104 Kiwd
HREcoh ZRXe o4 24 debve —EHiES & 5 ANeH, Ttk 204 LR
B¥e 10~ 198 HEEoh o4 32 KRS Getl L AR oo, HE TS
Al 2 HEIAE v FES G oY HEHI SR HER BBt Fot
T 4 A E LEEHES T KSR S A¢E AEMA KX te kA
@3 Qo] o2 ZE HREE v Fol T W WMEFWNI LMERESE A7 L
cHe BBt 9SS wESL Aok T KETNES e BHES RGN =
£ Pk SBERNE SRS W T oA M Hold 4 gl g
oh. 2 9] LmERES] fakgtt (hazardous) 0 2 ZHFEH = EEHA &, KR Eohe
AES Eifshe HE, ST 33 ol4HS WiEstd B, BAIKQ EES shAl 4
€ H%, WL 5% o4 AnE v HEWoE WEAA SHEIRA S W FE
FiliS S R4 LMERESZ AT SECTfatES M= A & AUt F
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A X)) 28 ¢ & It (unpaired odds ratio) = 955 4l E {SHEERE 0.8~2.5004 1.4
S JEb I ARk & EffEdE KECl Y BEIRRS MR AR ZEEIY #
Koluh = LBIKERES 710 HE, 2 9 Wl 25 £ o= %ol Ll
FIKBOE Qs SECHA Y RASES 99 8 Filf HRAME LMEREESE
Qlgh PEL At W= A & ARew, G714 &R $A) e e 1.9 2
2l 95HAE {FHEIRAES 0.8~4.6°1A ).

vt BaiERE 2ErE smetE EEelv BERK R Z1E LR RS KBRS
ZEIL S FINS b2 2499 LINEKRBCE AT LT EF ol 4T ZE KRl 2
Brel Zof B TS B2 HHERS 208U S AT 4 At wely ol4ke]
HINEC] KA Filr s LMK ECRE QA7 B 4K (intermediate events) .
E st cletie A4 4 glod, E o5& il £EE HirdlA R #
BT LMmERECE Qg BT K& ke WAE 4 glslenier Bt

Hiwmh o2 & MR e BERBMES AR HE Firs LmERESE Qg
s ERe] B2 ISRl Rshal Qlom, olm phkkel A BRI W SRR fr
Solvk & ffeet 2 ko Eeh A 7R B - Heigerat 0o 2 e
fERskaL Qo & & et 22 Hike® EHERW A7A Mg shve vl =
ol da 4, (Wallace R.B) Sell 23 FX3 ZHo=2 ol HLVE(angina
pectoris) o) v} (M ZERE (myocardial infarction) 222 EAREIIRYE 9% A (coronary
heart disease) © = 2=l o] AFREE 505% Al H# 558 & BHHRCE 31, o
9 RPES BAA L [ R E & Fikelct!? & #ijeel Al B 2 k5ol
ST SRES Izt 22 KHERS%) VS BES 4 Ao, HE Fila dik
R AT BHAF S MHEH] s Bl B2 ko] EREASES 6
ZeEEo]l XHIL ATt

= o E shuel Fifil - TR Kl A TEvl 22 ) (Goldacre M. J)® Sell 9
sl HEE RNeE LEFEEERE, BEEE (stroke) B Sl ER 59 RES 7HA
55m A B 1,51292 FEHESKeE dl1, ol9 & &S JHA 3,024M &
R o2 st 199 HHE G it 299 RS BA et F wisel
A KEE T ZEELS FHHERS A 2494 E, HEBEH4AS B3 2.7HAE
2 vergta, Libte 5HAE (GERE 0.6~1.3914 0.95 A A8k AAct. o]
o} 2 MIRE FHA MEBES WE Ttk SAMEe &2 B 3 WETF
et LR BT BEAde] AR BRI Ao ZE U ol E gl A
B Frel B ke AA FEESER] RSFAL dtkelal S ES i BeA HEF
e TS HERSIR] Role BARES 23 Aok FoE AT EECA EH
Mgt = st RH - i B TS e Al 10 o) 4E #HE VEE L
FREZERES] fERRENS ifsl7) & St o] il A e A So= OHBEELE &
R%E Jebd 2,238W 9 BHES HHE SRR S 3,361 S hEEHLoR st o,
ol F F HWEFMY ZEES FHl D BB KA A v)xgh kit AFS W F
AT
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oJAIZA] FERKS] EE fRES Wats £ W ob23 22 HIfREe] AUSES 4R
g+ Act.

A, ol & fjet BB Mot BHI - IR EA BE Pk SRFHrr &
= ASE IRHRCE SRtHE oA B Kotol Aol KE Fire) EMRmE{L
RE E olo} WE A KESS BEMES MBS = Z3L A= ook, 28y o]
A} s dolA SR ERES B - LRV QA EEAA BlEE HETF
53 104F o] 4F &= 10,5908 & HHROE 3 KBIEL T3 3 E | (cohort) #7E'¥+= I
ot =t

M= gubd o 2 #hiRm bl KBRS AL FHIEAE Boie BEEASANA =4
\%E}%" Acte Folrh. webA ol F %S B R A ZEEA FUuAY ==

IR o2 S A B2 (subclinical) & K& @M wlagtkol AL 4 o, o]
Eiﬁ& ERo| TE A #HR EHEE Bt 7led 9L nE + Avke B
o|c}.

ole} 2 PHERS WIREN £ MRE vlas E 9 E ke o2 2 RE

1

ol A&E AFF + Art.

AM, FEivet ARES bR og LMERES fafEol A vEetvda Yo
a4 ZErEI A U AY Ev BKRNSE JdebuA] add B EEAE
Heoh & Ao R TR Wbk BN falREst BOHES M8 ME
e & Yok 2o

A, RS ErEEATRE R RER Y TS SR RETe BE A

o WM& fks el e RER Aol 4 J°J?—-r°ﬂ A de] & BEo) ofvH, &
7 BER EMAES o8 AHS & ») A=k i)]%gﬁ%‘z’f}fnﬂ AR A EmE
"Rl Histe] = WEEACINY A Aot 2R L &L fElvetel A WE Tl &
7L AlE 53] SUkek e °ﬂ*15 o 2 & Ae Folvk. F AL S

et RIERHEIEEANA WS TSl FER HRERE 19774 53,7819 Ze]
19804F<ll = 28,036% 22 19834Fol+= 97,1509 2.8 2|3 19844+ 123,222 2
B st Aol MES AL Yok oA ME el B FH 2 BB AR H
ZAA AV MEVF AEHAANE 7HeAHE A7 Ae Folek skl
2 ol ZL & R ARNS WA drtdez —?—i’lv}i}ﬂl/ﬂ #E
S AW BRI A RIHA] RFEC] & HRAAE R 9FE =A= Al
A = 2erk e Aoltk. AME & HRAA EHHEKI tl:ﬁxﬁ}ﬂ Ry
W B ERO] F4) EENSE MlE AL obdxld AF Folw, EA
BHHET A7 HA ZUA 630782 HpE K] FHEF T TE HEA E
A2 obdAlel B &, el AMe B X HEHER REAN A4
frol v @7 |Tell o2 d HR7F 2818 #iRel FREE H1A17)
obdxlell wigt fERelct. E UM = & AEAA BES AL &
W3t FIHS EESIR 7] ATl WAEC] 15 FBES WE Fin 8%
o, ® o3 RIS FEAA A=Al X6 EED & A
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A

rlr

Aol gt BE kil & fie Aok ot

TE 2 WAl 2 lt*x%]%ﬁo wikiel Abish L AE BHReE stH A
o] ottt oA ZkAl WL NI BE K BudA HANAS NEE S )=
ShAIRE 2 A e AEE o] HERES MENE = gl dabE e R if
LB R ERIE ek ik ool BRI A Bok ki el Bl A o
ol vetupa S-S AE 4 Uk = B piRe AA L1729 R A
T 5429 ol AT ¢ M E AL, 6308 L JLERHA L o] FARX A RPon, JE B
% 54275 9] BHIH L E 4138 FH G E Slet). wlekd] ol &z R HE N
PRPER % Re BERDHE 4 Aok, 28k & [ velst vhel 2ro) o] & EMHIM 4
LHE Sl i JERET sr s BUATES vreb Il A7 ol Foix]A] FHUH
B Ro] skt #Eitolvh il S22 7T AR B Y Tlds 53
g Aol gdw Aoz Mpksich = M R B RMHA AR Eifel 1T B
ol fif iRl {iENS FaAlZE 9’]@‘3% 2 R AR E RS el FEe
¥ 2Rl BRE hifEih S8 REsty] Wi MERTE vv e AR
AA R cE. AHAAL oA ZHA] LA ET B ENER SR KiEEeI VY &M -
TTEER T 7o) orobAl dshe WM, H#lgo] AR 3%, &tk KEI W L
JRES R Y 3ok 2o HHEANAME dAE B - hEE R AR 2R
7F AR/ (£ V BE)S A2 o) R e A AR KRS EAAE
ATkl ot

= 9] HBh R HEER WASCl B FE TMY BRE ARl tisto @
F A S SERAAY ER EESHA dakelu e 2o T8 E e 3
U& A 2k 232 felvetelA vlad 22 AR A BEEENY 22
RATHERE 7 A FX Rl W M R B dstdd= KRRl st 2
o] Fol A3 Flom, BMEEES F7)AY 2R EESe Fre Wy W) WE
ojtt. 53] el T £A st PG EEELS KEHE 5 A veiva 3

on, ol#e F& AA EHI HEANANE KM o) D3 $aFEe] g2HAE
U s 52 KPS R, = % IR HMIHEED KRR SRS
10089 Kol A K KEE TG F:?‘;:?_ A9 E&—E(0.999] ks
(sensitivity) & 1.009] $#BEE (specificity)) S “Yell L A=
dubd o 2 M TS AAFEHYA FlEA hAS 2 W-$ T
= 7‘*0\]"1 ¥ %'ﬂ’l FefEskA 5"':?5]'7‘]‘% ’“v‘% FEKO}ﬂ 73

2 o] 6.5 M=
}\%#«l Bk (7 2%) 3 W20 AHE ER L M: P T
=3 B FRolA S a1Re) B - RS B RE RS TS HRS 64HoE o
S 5I9(RAISILT 2895} SURHKT 239) & MRS B olvl 2 FEE

S SE3 2 B Bl G8E welA 2 4

th. &2 fElvetel A FECHEE vlay 2 EiTE L, ;—1~%-°]‘/} A A o A

B
N



30

£ Fel Hohe EMEECE oA X qE U EIKS 2 FHMA 9F"e] Ak 2
AL otFel Bafiol o3 FEL 20 HEE V22 ATt slvetE #kHIE ST Lt
3} oA = 7 YFEA] H7| wWEFeltt. 974 Ho AEBE= B 2 %
o4 ohE LIMERECE Q3 FELS REMQ BAHS MAECR Q3 Lol
F(71.4%)< o1F2 o, FEimHE LEACS Q3 LS £ 794 E (4135 <)
BHHRT 29%9) 2 = Acks Folok. wets 2 A7l LlERED
HFMoe] REErtke] viebubx] ob2 AL WE T itk ORATS BB 2
che BEAETHS) BEifEe]l fvte Aol Tt Mol =uW AoE q4AR
th. 53] FEER AT Eurdql e 7‘1]7151—:— Axo]l E HFAME MEFHESR
Ql &k e MfR{d (thrombotic) Q1 ] == i (hemorrhage) Q1 x| & A 3+ 7-&2
HA| Z3FL A=l A RS, OIEW} AL NS ZXRoE fige] FE=
& #itAE  d= Fiwrl 2 F= drt.

=g BHEAK A WAS 58 FAES BEe] LA Ty 1.34% Hi
At 2 BE EE LS F ol BANW BHIE RS FECHRRE HER
x| 9] 717kl ¥EE FMIE VAE 7}““5 O FA] Hdct. kst o) gt A st K
B Fr ) LimEREIS] RS A 4 A7) wFolct. 23 u BRMeE &
R o3z F A HE TS w2 DH*J—S— gt HE Qided, ERalAL
LS ME Rl B o1& s &x] BHIERY 7ot Zol METF
flfth SECRE7ER o] o2 FEsle Tt = skt

v 2 Hgeel A kR SRR = B2 olAlzbA] R #rEel RiEn)
LMERESE Q7 sEcd DAT BEEe] A= A= A8 ot 2 ff5el
H“ g FERel wEEA F2 e Holvh, AL ¢ ]‘%F/P WA BliESel =

2 BAEES (BTN A RABYT BERS F 0HAEE YElE)E s 2 B
Bitkol Fb=EL A= AUAA ? oty YutHo® rjuet AgEEol LR EE
ZHR(E =2 MFaAvEH0)S 21 AA AV e GREREe HAEM
O F RMESl gFo] VERUA] 3 Qv AAA? EE REC] EMmlk LERED 2
ol DA #HPE 2 9\101 ATE MEECS Qg JELo] B o) F 434
7V WimfEe] g A 1 7] 3 Fgo] VbR &2 AQX &= BEREE 2
b v EEA ARG i’%%‘iﬂ‘] MREE BT LMmERES] #Eov ﬁEtJ—}
o] BB 0] Qe Ao E AAH A Ao & dTFolAate] vehd #5F 7} o
1S o 2 9},

g 2 it e 9E GFHElelA e B RS LERESE A% e fi
BEL a=0.052F =0.90914 2.0M%2) Kk#&S T F AEF FEFstA o o] #F
7eel A Vel R X e 2fEE ol W /KA (0.269) A B4 A ﬁﬂﬂz 1.4)e A
ok, ZERE B el A R R LmER eI BBEe] gle AR vEt
G H2 AMECNA AAAM KEE Folio] EMREELMEREN A TS %“ Howr 4
A 3 KE FAFe) LIMERECR Qg B s FHEY] A= & iR ¥
R EUE BHE PR SBHMC] o 21 A4S afiERe R AskSw I BEES
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Hed A AE REE S WESL e Aol

208 B Mt grbl MiRe SElvel kel A B TS OMEIRESE
gk e A B YASES ‘-i B A] o] HiRel Aol KRBT HIRESS Yo R o
o} AR B E L*Iﬂl"“ﬁﬁﬂ} HE AN s A4 Tas HEot 2 Ae
AMA Fevt. 53] Mg L BEI%W]H LMEREC R A L] #igste A

B QTE o Al Mo e %7 2 Aoz mEw

2 it gL B - Rt BEBES AR sy Eﬁ;ﬁﬂ’]"] K eell A
9 KR LMmERECE QA3 TS DEe) AEX e M %45%}7]
A A A, Bil, KBS, 121 5 4 KEHE TR ARG Rolch. & HikE 5
glvtetell A AR|5HA = F8 Bl el Vel KEFHEIE A A 209014 K8 Fir
< R B S Fo R BFE o4 K T AR FH o 35~655% F
E BiES o 7258 E ol2 & Hlx-x—% F2 k#ES FABEL o T Filie E
HRIQl BEMEE 7Hedtcke B, Sl vete fEEkes o e EEel &3 o]
olm] PRk A AAE R B FRED KT s LIERELE QT SECfE
e RO ERE BT 4 Acke Bl Hrt.

T HEFEel A rirEALZE SR W 4137 2] FfHE G (cases)2 19824 10H1HFH
19834 9H30H7HA] 14ER Mt LR (N=29,ICD 410~414) ol vt FE4THEME B
TR B (N=295,ICD 430~438), ®+ mMHHEESE (N=89,ICD 401~405) To=
FELCSHAL 19 o)4Fe) BELE F 35~65%2 HEMBBMIA. ® ol e Hff
R #X)-E LEE S (matched controls)-2 #ffije] o] e FEfEste FAMBHMEL
2 OHE(E55%) I FREE BAE G R old fFAadstes HRES BEESIATE. o
Eoll tid Sty EMFEE s e Bl R EERS HAS AR HFIGEC
A 2 OMbEE R QubA AR, RGN 2 ORE 5ol el miEdEE s o) Fo A
Zolch.

A WRLE 1 RE S WERSATAA K Tl LK RS E Qg FECH
9] &£ & M (odds ratio)+= 1.4(95% CLs 0.8~2.4)& T+ & QA a, #HEM Cals
BE A st 28R TEX 2", RESTAA SERXIEE F4] 1.40k#ES
T 4 AUt ol HiREL hq S FEMT LIMEERC R Qg SETfel T

S B3, = KN F% SEERA 9 gl A (Fhrfg 10~194F 73
-3 9] odds ratio=1.7,95% CLs=0.7~3.8, 204 LI~ A 13 H%2] odds
ratio=(.9,95% CLs=0.3~2.8) #alth o2 A a3 fAMENS Jghe FohE 4+ o
Aok, MO E B BT MERD) AR MPRES —HE e #EE RSk 9
< B 9E ERIE °M JAE JHE W T Tire SREE b xR B
AE AR A X7t

4ol
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