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Body Mass Index and Risk of Hemorrhagic Stroke in Korean Adults: Case-control Study
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Objectives : To evaluate the association between body
mass index (BMI) and hemorrhagic stroke.

Methods : A case-control study was conducted on 2,712
persons (904 cases, 904 hospital controls, and 904
community controls) participating in an Acute Brain
Bleeding Analysis study from October 2002 to March 2004.
Two controls for each case were matched according to age
and gender. The information was obtained by trained
interviewers using standardized questionnaire. A
conditional logistic regression model was used to estimate
the association between BMI and the frequency of having a
hemorrhagic stroke.

Results : Obese men (25.0 < BMI < 30.0 kg/m?) had an
odds ratios (OR) of 1.39 (95% CI 1.03 to 1.87) a hemorrha-
gic stroke, compared to men with a normal BMI (18.5 to
24.9 kg/m?). Conversely, women with lower BMI had a
higher risk of having hemorrhagic stroke. With respect to

subtypes of hemorrahagic stroke, we observed about a
three-fold increase in the risk of intracerebral hemorrhage
(ICH) in the highly obese group. However, these trends
were not significant in patients with subarachnoid
hemorrhages.

Conclusions : Obesity was identified as one of the risk
factors in hemorrhagic stroke, in particular ICH.
Conversely, in women, a lean body weight increases the
risk of hemorrhagic stroke. Consequently, managing one’ s
weight is essential to reduce the risks of hemorrhagic
stroke.

J Prev Med Public Health 2007,40(4):313-320

Key words : Body mass index, Cerebrovascular accid-
ent, Cerebral hemorrhage, Obesity, Korea
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Table 1. Distribution of general characteristics of the study participants on the association between
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body mass index and risk of hemorrhagic stroke in Korean adults
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Case (%) Control (%)
Characteristics p-value’
(N=904) (N=1808)
Male 457 (50.6) 914 (50.6) 1.00
Age(years, mean£SD ) 539114 534116 0.27
BMI(kg/m)’
< 185 31 (34) 58 (32 0.14
185 - 249 578 (63.9) 1230 (68.0)
250 - 299 265 (29.3) 477 (264)
>300 30 (32) 43 (24)
Education status(years)"
<9 316 (35.2) 550 (30.5) <001
9-<12 146 (16.2) 317 (176)
12-< 15 285 (31.7) 539 (29.9)
>15 152 (16.9) 3% (22.0)
Working hours a day*
< 4 188 (209) 423 (235) <001
4 < 8 238 (26.5) 565 (314)
8 <12 374 (416) 674 (37.5)
> 12 9 (11.0) 136 (7.6)
Smoking status*
Never 489 (542 1023 (57.0) <001
Ex-smoker 116 (129) 298 (16.6)
Current smoker 297 (329) 472 (263)
Drinking statust *
Never 343 (382) 79 (44.4) <001
Ex-drinker 39 (43) 158 (8.8)
Current drinker 517 (57.5) 827 (46.7)
History of hypertension” *
No Hypertension 487 (54.1) 1290 (71.7) <001
HT with regular treatment 159 (17.7) 292 (162
HT with irregular treatment 93 (10.3) 90 (50)
HT with no treatment 162 (18.0) 127 (7.1
History of diabetes mellitus * 62 (69) 162 ( 9.0) 0.06
History of hyperlipidemia* 24 (27 73 (40 0.07
Family history of stroke* * 259 (2838) 371 (20.6) <0.01
High salt intake* 370 (409) 648 (35.8) <0.01
* p-value was estimated by student t-test or chi-square test comparing cases and controls.
* p-value <0.05 when comparing cases with community controls
* p-value <0.05 when comparing cases with hospital controls
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2,710: Screening for eligibility

2,294: Eligible for research

1,063: 18t Interview

[
+

996: 2d Interview
- Case : 996
- Hospital control : 968
- Community control : 943

Final analysis set
904set

Figure 1. Flow chart of the study on the association between body mass index and risk of

hemorrhagic stroke in Korean adults.

ol

416 Excluded eligible criteria not met: *

- Previous CVA history(306)

- Not met age range(106)

- AVM, brain tumor, Brain aneurysm(56)
- Hemorrhagic stroke related to trauma(13)

1,231 Excluded: *

- Impossible communication within 30days(1081)
-Refusal of consent(150)

-Early discharge from hospital(31)

-Change diagnosis(5)

67 Excluded:
- Withdraw consent

40 Excluded:
- Nonexistence of independent variables

* Reasons can be duplicated

Table 2. Odd ratios and 95% confidence intervals for hemorrhagic stroke by body mass index

category in Korean adults

Case(n) Control (n) Crude OR (95%CI)  Adjusted OR" (95% CI)
All 9 1808
<185 31 58 1.13 (0.72-1.77) 1.21 (0.73-1.99)
185 - 249 578 1230 1.00 1.00
250 - 299 265 477 120 (1.00-145) 1.19 (0.96-1.46)
>300 30 43 1.54 (0.94-2.52) 147 (0.83-2.59)
p-trend 0.04 0.13
Continuous (1kg/m?) 1.01 (098-1.04) 1.00 (097-1.03)
Male 457 914
<185 8 21 079 (035-1.82) 063 (0.25-1.58)
185 - 249 290 622 1.00 1.00
250 - 299 147 257 125 (097-1.62) 139 (1.03-1.87)
>300 12 14 1.82 (0.84-3.95) 198 (0.79-4.95)
p-trend” 0.02 <001
Continuous (1kg/m?) 103 (0.99-1.07) 1.05 (1.00-1.10)
Female 47 804
<185 23 37 131 (0.76-227) 171 (092-3.17)
185 - 249 288 608 1.00 1.00
250 - 299 118 220 115 (0.87-1.51) 102 (0.75-1.39)
>300 18 29 137 (0.72-261) 1.12 (0.54-233)
p-trend® 047 059
Continuous (1kg/m?) 099 (095-1.03) 097 (092-1.01)

* Odds ratio (OR) was estimated by conditional logistic regression and adjusted for education status, working hours, smoking
status, drinking status, hypertension, diabetes mellitus, hyperlipidemia, a family history of stroke, high salt intake.

T p-trend was estimated by the likelihood ratio test.
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Table 3. Odd ratios and 95% confidence intervals for intracerebral hemorrhage by body mass index

category in Korean adults

WA BRG] UIE BA- TR AT

Case(n) Control (n) Crude OR (95% CI) Adjusted OR" (95% CI)
All 479 958
<185 17 36 099 (0.55-1.81) 0.99 (0.50- 195)
185 - 249 304 635 1.00 1.00
250 - 299 139 272 1.08 (0.84-1.40) 1.11 (0.84- 148)
>300 19 15 270 (1.34-544) 3.13 (1.35- 7.25)
p-trend’ 0.06 007
Continuous (1kg/m?) 1.01 (0.98-1.05) 1.01 (097- 1.06)
Male 280 560
<185 6 16 078 (0.30-2.04) 0.70 (0.24- 2.06)
185 - 249 179 380 1.00 1.00
250 - 299 87 158 1.19 (0.86-1.65) 124 (0.85- 1.80)
>300 8 6 278 (0.96-8.06) 299 (0.82-10.87)
p-trend* 0.06 0.07
Continuous (1kg/m?) 1.04 (099-1.10) 1.05 (099- 1.12)
Female 199 398
<185 1 20 1.16 (0.54-2.51) 132 (0.54- 321)
185 - 249 125 255 1.00 100
250 - 299 52 114 094 (0.62-142) 094 (0.59- 1.49)
>300 1 9 2.56 (1.01-6.53) 2.52 (0.81- 7.86)
p-trend’ 048 0.72
Continuous (1kg/m?) 098 (0.93-1.04) 096 (091- 1.03)

* Odds ratio (OR) was estimated by conditional logistic regression and adjusted for education status, working hours, smoking
status, drinking status, hypertension, diabetes mellitus, hyperlipidemia, a family history of stroke, high salt intake.

t ptrend was estirnated by the likelihood rafio test.

Table 4. Odd ratios and 95% confidence intervals for subarachnoidal hemorrhage by body mass

index category in Korean adults

Case(n)  Control (n) Crude OR (95% CT)  Adjusted OR’ (95% CT)
All 425 850
<185 14 2 141 (0.70-2.83) 173 (078-3.82)
185 - 249 274 595 1.00 1.00
250 - 299 126 205 137 (1.04-1.81) 131 (0.94-1.80)
>300 11 28 085 (040-1.85) 0.72 (0.30-1.71)
p-trend? 029 0.78
Continuous (1kg/m’) 1.00 (0.96-1.05) 099 (0.94-1.04)
Male 177 354
<185 2 5 086 (0.174.44) 045 (0.07-2.86)
185 - 249 111 plo) 1.00 1.00
250 - 299 60 9 137 (090-207) 1.87 (1.08-324)
>300 4 8 1.08 (032-361) 159 (0.37-6.78)
p-trend® 020 002
Continuous (1kg/m?) 101 (0.94-1.08) 105 (096-1.15)
Female 248 496
<185 12 17 1.59 (0.73-346) 231 (094-567)
185 - 249 163 353 1.00 1.00
250 -299 66 106 137 (094-1.99) 114 (0.75-1.74)
>300 7 20 074 (0.28-195) 050 (0.16-1.54)
p-irend 074 032
Continuous (1kg/m’) 100 (095-1.06) 097 (091-1.03)

*Odds ratio (OR) was estimated by conditional logistic regression and adjusted for education status, working hours, smoking
status, drinking status, hypertension, diabetes mellitus, hyperlipidemia, a family history of stroke, high salt intake.

* ptrend was estimated by the likelihood ratio test
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