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Attributable Risk Fraction of Prehypertension on
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BACKGROUND

Although relative risk of prehypertension (pre-HT) on cardiovascular
disease (CVD) mortality is modest, prevalence of pre-HT is large, that
Is, papulation attributable fraction (PAF) of pre-HT on CVD mortality

might be large. However, no studies have reported the fraction,

METHODS

We followed 12,928 Japanese National Health Insurance (NHI)
beneficiaries aged 40-79 years without a history of CVD. On the
basis of their blood pressure (BP), the participants were categorized
as normal BF, pre-HT, and hypertension (HT) (Seventh Report of
the Joint National Committee criteria). Multivariate-adjusted Cox
propartional hazards model was used to estimate the hazard ratio
(HR) of the BP status vs. CVD mortality.

RESULTS
During 12-years of follow-up, 321 participants died of CVD.
As positive relation between BP category and CVD mortality

Blood pressure (BP) is known to relate linearly to cardiovas-
cular disease (CVD) mortality or incidence, and there is no
threshold BP value for risk increase.! Furthermore, high BP is
known as a leading cause of global burden of disease.? In light
of this, the Seventh Report of the Joint National Committee on
the Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure introduced a new category of BP patients,
designated as prehypertension (pre-HT),® The Seventh
Report of the Joint National Committee on the Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure
reported that pre-HT category is neither a disease category
nor candidate for drug therapy.” It also stated that individuals
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was steeper in middle-aged (40-64 years) than that in elderly
(65-79 years), we separately calculated PAF on CVD mortality
among middle-aged and elderly. HR (95% confidence interval)
for cardiovascular mortality for pre-HT and HT, respectively, was
1.31(0.59-2.94) and 2.98(1.39-6.41) in middle-aged. and 1.03
(0.62-1.70) and 1.65 (1.02-2.64) in elderly, Non-narmal BR, i.e.,
pre-HT and HT, accounted for 47 and 26% of the CVD deaths
amang the middle-aged and elderly participants, respectively.
Although the PAF of pre-HT was larger in the middle-aged
participants (7%) than that in the elderly ones (0%), neither
fraction was considered large.

CONCLUSION
The PAF on CVD mortality in pre-HT was not large compared with
thatin HT.
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with pre-HT should be advised to reduce their risk of devel-
oping hypertension (HT) in the future through lifestyle
maodification.?

However, Rose reported that a large number of people at
a small risk may give rise to more cases of disease than the
small number who are at a high risk;* individuals with mod-
est risk, such as pre-HT, might have greater impact on CVD
mortality or incidence. Furthermore, an intervention study
revealed the benefits and feasibility of drug treatment for sub-
jects with pre-HT on HT incidence, indicating a possibility
that drug treatment may reduce the risk of CVD mortality/
incidence in subjects with pre-HT. Thus, if population
attributable fraction (PAF) of pre-HT on CVD were large,
individuals with pre-HT should be treated appropriately. The
PAF is an indicator of how much of the discase burden in a
population could be eliminated if the effects of specific causal
factors were eliminated from that population. However, to
our knowledge, no studies calculated the excess deaths due
to elevated BP and PAF among pre-H'T. Therefore, we inves-
tigated the relation of BP categories with CVD mortality and
estimate PAF,
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METHODS

Study setting and design. The setting and design of the Ohsaki
Cohort Study have already been reported in detail % In
brief, this prospective cohort study started in 1994, when we
delivered a self-administered questionnaire on various health-
related lifestyles to all National Health Insurance (NHI) ben-
eficiaries aged 40-79 years living in the catchment areas of
Ohsaki Public Health Center, Miyagi Prefecture, Japan. NHI
in Japan is used by farmers, the self-employed, pensioners,
and their dependents. Ohsaki Public Health Center, which is
a local government agency, provides preventive health serv-
ices for the residents of 14 municipalities. The questionnaires
were delivered to and collected from the subjects’ residences
by public health officials in each municipality. This proce-
dure yielded a high response rate of 94.6% (N = 52,029). We
excluded 776 subjects because they had withdrawn from the
NHI before 1 January 1995, when we started the prospective
collection of NHI claim files. Thus, 51,253 subjects formed
the study cohort. Among the participants of the Ohsaki NHI
Cohort Study, 16,515 (32.2%) had undergone an annual health
checkup between April and December 1995, and they provided
their consent for analysis of their results in this study. Among
them, 280 participants were withdrawn before undergoing
a health checkup. We also excluded those with no history of
CVD (N = 502), as well as those in whom BP (N = 31), and
other important confounding factors, such as total cholesterol
(N = 154), glucose (N = 2,617) and body mass index (BMI)
(N = 3) were not measured. Consequently, we analyzed 12,928
Japanese men and women in this study. The participants who
had undergone an annual health checkup were slightly younger
than those who had not (mean age: 60.8 years vs. 61.5 years,
P < 0.001). The proportion of women was higher among the
participants who underwent the annual checkup than those
who did not (57.7% vs. 49.4%).

‘This study was approved by the ethics committee of the
Tohoku University School of Medicine. The participants who
had completed the self-administered questionnaires and had
signed them were considered to have consented to participate
in this study,

Exposure data. Data on the risk factors for CVD in the partici-
pants were obtained from results of the annual health checkup
that had been organized by the local municipalities and con-
ducted by physicians in 1995. This annual health checkup is
provided free, or at low charge, to all people aged 240 years in
Japan. The checkups include an interview; weight, height, and
BP measurements; a physical examination; and blood chemis-
try tests to determine the serum total cholesterol, plasma glu-
cose, and other parameters, The subjects were not instructed to
fast prior to the blood chemistry tests.® A single BP measure-
ment was obtained by trained nurses using automated devices
after a rest for few minutes, which is standard procedure in
annual health checkups in Japan.

We categorized our study participants into three groups
according to the criteria provided in the Seventh Report of
the Joint National Committee on the Prevention, Detection,
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Evaluation, and Treatment of High Blood Pressure crite-
ria.? Participants with a systolic BP of 2140mmHg and/
or a diastolic BP of 290 mm Hg and/or those who were tak-
ing antihypertensive medication were regarded as HT; those
who did not satisfy the HT criteria and those with a systolic
BP of 2120mm Hg and/or a diastolic BP of 280 mm Hg were
regarded as pre-HT; and those who did not satisfy either the
HT or pre-HT criteria were regarded as normal BP. We defined
hyperglycemia as either a self-reported history of diabetes or
a casual plasma glucose level of 2140 mg/dl.” The BMI of the
participants was calculated as the ratio of the body weight (kg)
to the height (m)®. We defined underweight and overweight/
obesity asa BMI of <18.5kg/m? and 225kg/m?, respectively.!”

Follow-up. We prospectively collected NHI claim files from the
local NHI Association for all individuals in the cohort for the
period from date when they received annual health check up
between April 1995 and December 1995, to the date of with-
drawal from the NHI because of death or emigration, or until
31 December 2006. When a beneficiary withdraws from the
NHI, the date and reason are entered in the NHI withdrawal
files. Both the NHI claim and withdrawal files were linked to
our baseline survey data and the annual health checkup data
by using each beneficiary's identification number as the key
code. For decedents identified as described herein, we inves-
tigated the cause of death by reviewing the death certificates
filed at Ohsaki Public Health Center. Cause of death was coded
by trained physicians according to the International Statistical
Classification of Diseases and Related Health Problems, Tenth
Revision. We identified deaths from CVD according to the
International Statistical Classification of Diseases and Related
Health Problems, Tenth Revision codes 100-199. None of the
participants died of unknown causes. Because the Family
Registration Law in Japan requires registration of death, death
certificates confirmed all deaths that occurred in the study area,
except participants who died after emigration from the area,

Statistical analysis. We described baseline characteristics
according to BP categories using means for continuous vari-
able and percentages for dichotomous variables. P for trends
was calculated by Pearson's correlation for continuous variable
and by logistic regression model for categorized variable. We
estimated the age-sex or multivariate-adjusted hazard ratios
(HRs) and the 95% confidence intervals for the relation of BP
categories with CVD and all-cause mortality using Cox pro-
portional hazard models. We treated participants with nor-
mal BP as a reference group. The multivariate-adjusted model
included the following possible confounding factors: age, sex,
BMI category (underweight, normal, and overweight/obesity),
hyperglycemia, total cholesterol, and smoking (never, past,
and current). We also tested the interaction of age group, i.c,,
middle-aged (years 40-64) and elderly (years 265), or sex with
BP category for CVD mortality. The numbers of excess CVD
or all-cause deaths due to non-normal BP were calculated
as (number of cases exposed to the BP category) x (multiple
adjusted HR — 1)/multiple adjusted HR, and the percentage of
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excess CVD or all-cause deaths due to non-normal BP (PAF)
was calculated as follows: P » (multiple adjusted HR - 1)/
multiple adjusted HR, where P = proportion of cases exposed
to the BP category.!!

RESULTS

Baseline characteristics

The mean age of the study participants was 612 years
(s.d. 9.4 years). The prevalence of pre-HT and HT was 41,8%
and 40.1%, respectively. Table 1 shows the baseline character-
istics of the study participants according to the BP categories.
Higher BP categories related to older age. lower prevalence of
current smoking, higher prevalence of hyperglycemia, higher
total cholesterol level, and higher BML The proportion of
women in the high-BP categories was low.

Follow-up data
There were 130,782 person-years of follow-up (up to 11.7
years per person), corresponding to a follow-up rate of §8.3%.
During the follow-up period, 1,227 participants died and 321
participants of them died due to CVD,

Overall, a positive relation was observed between the BP
status and CVD mortality (Table 2}, Since relation between
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BP categories and CVD mortality in middle-aged was stronger
than that in elderly (Table 2, P for interaction = 0.07), we ana-
lyzed middle-aged and elderly separately. Whereas, since no
sex interaction between sex and BP category for CVD mortal-
ity was observed in both age groups, we combined men and
women together (P20.18).

Among the middle-aged patients, 8, 24, and 48 of them in
the normal BP, pre-HT, and HT categories, respectively, died
of CVD. Among the elderly patients, 20, 64 and 157 died of
CVD in these respective categories. Thus, 30% (24/80) and
27% (64/241) of CVD deaths were observed from pre-HT
categories.

PAF

The number of excess CVD deaths due to high BP was 5.7
and 319 in middle-aged participants with pre-HT and
HT, respectively, and the corresponding PAF for CVD
mortality was 7.1% and 39.9%, respectively (Figure 1).
Non-normal BP explained 47.0% of CVD deaths among
middle-aged. The PAF for CVD mortality in the elderly par-
ticipants with pre-HT and HT was 0.1% and 25.7%, respec-
tively (Figure 1). The sum of the excess CVD deaths (PAF)
due to pre-HT and HT was 7.6 (2.4%) and 93.7 (29.2%),

Table 1| Baseline characteristics of study participants according to blood pressure (BP) category: the Ohsaki study 1995

Total Age 40-64 Age =65
Normal Pfor Normal Pfor  Normal Pfor
BP Pre-HT HT trend BP Pre-HT HT trend BP Pre-HT HT trend
Numbers of 2.350 5.398 5180 1,723 3,648 2,637 627 1,750 2,543
participants
Age (years) mean {s.d) 579 60.0 640 <0 536 55.1 579 <0 69.7 70.2 705 <0
(9.8) (9.5) 8.2) (7.6) 7.2) (6.2) (3.4) (3.8) (3.9)
Women N (%) 1,528 303 2869 <001 1,169 2,104 1497 <0 159 909 1,372 054
(65.0%) (55.8%) (55.4%) (67.9%) (57.7%) (56.8%) 157.3%) (51.9%) (54.0%)
Currentsmoking N (%) 543 1,222 1,085 0.02 401 824 589 0.49 142 398 496 om
(26.5%) (264%) (25.0%) (26.2%) (25.9%) (26.0%) (27.6%) (27.4%) (23.89%)
Past smoking N{%) 216 695 729 <001 123 380 279 <00 93 15 450 022
(10.6%) (15.0%) (16.8%) (B.0%) (12.0%) (12.3%) (18.1%)  (21.7%) (21.6%)
Never smoker N(%) 1,287 2718 2534 <001 1,008 1,977 1384 <001 279 741 1,140 042
(62.9%) (586%) (58.3%) (658%) (62.2%) (61.6%) (54.3%) (51.0%) (54.7%)
Hyperglycemia  N{(%) 175 503 682 <001 mnz 285 292 <001 63 218 390 <001
(7.5%] (9.3%)  (13.2%) (6.5%) (78%) (11.1%) (10.1%) (12.5%) (15.3%)
Total mean (s.d) 2006 204 2073 <001 2000 042 2087 <001 202 2038 2059 <0M
cholesterol (34.7) (34.6) (36.1] (34.5) {34.6} (36.8) {35.3) (34.7) (352)
(mg/di}
Body mass index mean (s.d) 229 237 246 <001 230 239 249 <001 226 23.2 243 <001
{kg/m?) (2.8) (2.9 (32) 2.8) (2.9) (31 (3.0) (29) (3.3)
Systolic BP mean (s.d) 1089 1280 1456 <007 1086 1274 1448 <0 109.4 1293 1464 <0
(mmHag) 16.5) 7.2 (16.1) 6:6) (7.3) (15.7 6.3) (6.9)  (165)
Diastolic BP mean (s.d) 67.7 a4 85.7 <0.01 67.9 79.0 878 <01 67.0 771 835 <001
{mmHg) (6.9) 7.7 (10.3) &7) (7.4) (9.5} (7.3) (8.2) (10.5)
Antihypertensive N (%) [1] 0 2548 <001 a o 1,154 <0 0 0 1.3 <0
medication (49.2%) (43.8%) (54.8%)

BR, blood pressure; N, numibets of participants

Clinic BP category: HT hypertension (systolic 8P 2140 mm Hg and/or diastolic BP 290 mm Mg and/or taking antihypertansive medication); Pre-HT, pretypetention (5P level tes than HI
and systofic BP 2120 mm Hg and/or diastolic 87 280 mm Hel, Normal BP 87 level less than pre-HT
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Table 2| Relation of blood pressure category with cardiovascular disease and all-cause mortality, the Ohsaki study, 1995-2006

Total Age 40-64 Age =65
Normal BP  Pre-HT HT MNormalBP  Pre-HT HT Normal BP  Pre-HT HT

Numbers of 2350 5398 5,180 1723 3,648 2,637 627 1,750 2,543

participants

Person-years 23,709 55,040 52,033 17.413 37611 26,886 6,296 17,429 25,146
CVDdeath Numbersof CVD 28 BR 205 8 24 48 20 64 157

deaths

CVD mortality rate 1.2 16 39 05 0.6 18 32 37 62

(/1,000 person-

years)

Age-sex 1 1.07 1.93 1 1.18 2N 1 1.02 1.70

adjusted HR (0.70-1.64) [(1.29-2.87) 0.53-264) (1.27-5.78) (061-1.68) (1.06-2.71)

Multiple 1 1,10 1.9 1 13 298 1 1.03 1.65

adjusted HR? 0.72-1.69) (1.28-2.85) (0.59-2.94) (1.39-6.41) 0.62-1.70) (1.02-2.64)
All-cause  Numbers of 153 a7 657 48 126 164 105 29 493
death all-cause deaths

All-cause mortality 6.5 76 126 28 34 6.1 16.7 6.7 19.6

rate (/1,000

person-years)

Age-sex 1 093 116 1 1.02 152 1 0.89 1.04

adjusted HR 0.77-1.12)  (0.97-1.38) (0.73-1.42) (1.10-2.10) 0.71-1.11)  (0.85-1.29)

Multiple 1 097 1.20 1 1.06 1.53 1 0.93 1.09

adjusted HR* (0.80-1.17) (0.995-1.43) (0.76-1.49) (1,10-2.13) {0.75-1.17)  (0.88-135)

Chimc BP category: HT, hypertension (systolic BP 2140 mm Hg and/or diastalic BP 280 mm Hg and/or taking antibypertensve medicationt: Pre-HT, prehypetension (BF level logs than HT
and systolic B 21 20mmHg and/or diastolic BP 280 mm Hgk Normal B BP level less than pre-HT,
*adjusted for age, sex smoking (cutrent. past. never), hyperglycemia, total cholesterol B [underweight. narmal, overweight)

n 9 {39.9%)

61.8 (25.7%)

PAF (%)

18 (0.1%)

04

MNormal  Pre-HT  HT Normal Pre-HT  HT
ae BP

Middle aged (40—64 years) Elderty (265 years)

Figure 1 | Population attributable fraction (PAF) for cardiovascular diseases
[CVDs) mortality in each blood pressure (BP) category. Excess CVD deaths
(PAF) are shown at the top of the bars, The excess CVD mortality due to non-
normal BP was calculated as (HR - 1)/HR x number of CVO deaths observed
for each BP category, The PAF was calculated as the excess of CVD deaths
for each BP category divided by the total number of CVD deaths. Pre-HT,
prehypertensian; HT, hypertension.

respectively, i.e,, non-normal BP accounted for 31.6% of
the CVD deaths in this Japanese population, These values
remained essentially unchanged when PAF was calculated
using age-sex adjusted HR instead of multiple adjusted HR
(4.6% and 37.9% for middle-aged participants with pre-HT
and HT and 0.5% and 26.8% for elderly participants with
pre-HT and HT).

270

All-cause mortality

We also analyzed the relation between BP categories and all-
cause mortality, and we estimated the PAF for all-cause mor-
tality. Among middle-aged, positive relation between BP
category and all-cause mortality was observed (Table 2). The
relation was modest in elderly (Table 2). The excess all-cause
deaths due to high BP (PAF) in middle-aged were 7.1 (2.1%)
for pre-HT and 56.8 (16.8%) for HT. Similarly, the excess all-
cause deaths (PAF) due to pre-HT and HT in clderly were 0
(0%) and 40.7 (4.6%), respectively. Thus, non-normal BP
explained 18.9 and 4.6% of all-cause deaths among middle-
aged and elderly, respectively,

DISCUSSION

In this study, based on 130,000 person-years of follow-up, we
calculated the attributable risk fraction of pre-HT on CVD mor-
tality in Japanese population. Although 25-30% CVD deaths
were observed from pre-HT category, relative risk in pre-HT
was modest and PAF of pre-HT on CVD mortality was not
large, i.e., 7,0, and 2% of CVD deaths were explained by pre-HT
categories in middle-aged, elderly, and overall, respectively.

Our results indicate that a high BP is positively related with
CVD mortality.! In addition, we found that the relation
between the BP categories and CVD mortality was stronger
among younger participants. These results were consistent
with those from many previous studies, /1214

In our study, prevalences of pre-HT were 45.5% in middle-
aged and 35.6% in elderly and 30 and 27% of CVD deaths were
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observed from this category. That is, pre-HT category can be
considered as one category with “large number of people at a
low risk"* In the National Health and Nutrition Examination
Survey that was conducted in 1999-2000, the prevalence of
pre-HT was found to be 34.7% in the population aged 40-59
vears and 23.1% in that aged 60 years and more.'” Thus, the pro-
portion of pre-HT is reported to be high in the United States.

In our study, the HR for CVD mortality among the mid-
dle-aged subjects with pre-HT was 1.31 (95% confidence
interval: 0.59-2.94). Previous studies have reported this value
to range from 1.08 to 1.80 among the pre-HT individuals.!%-20
Although the point estimate determined in this study was rela-
tively lower than that reported previously, we considered that
the HR determined here is largely consistent with that deter-
mined in previous studies. Although the risk of CVD mortal-
ity showed no increase (HR = 1.03; 95% confidence interval:
0.62-1.70) among the elderly pre-HT patients, this finding was
also consistent with the results of the follow-up survey per-
formed by National Health and Nutrition Examination Survey
LY Gu et al. reported that the risk of CVD mortality did not
increase among pre-HT subjects aged 65-74 years and 275
years.

We investigated the PAF of high BP with regard to CVD
mortality. Non-normal BP, i.e., combination of pre-HT and
HT, explained 47% of CVD deaths in middle-aged and 26%
of CVD deaths in elderly. This proportion was similar to the
previous reports from Japan, Sairenchi et al. reported that PAF
of non-normal BP was 60, 28, 15, and 7% of in middle-aged
men, elderly men, middle-aged women, and elderly women,
respectively.' Our findings that the PAF of non-normal BP for
all-cause mortality was higher in middle-aged than that in eld-
erly were also consistent with those of a recent report describ-
ing that the PAF of non-normal BP for all-cause mortality was
higher in the 50s or 60s age group than in the 70s or 80s.!
However, to the best of our knowledge, no study reported the
fraction specific to pre-HT category. The PAF of pre-HT on
CVD mortality was 7, 0, and 2% in the middle-aged, elderly,
and total study population, respectively. We do not consider
this proportion to be very large.

In recent years, the effects of drug treatment for prehy-
pertensive patients to avoid progression to HT have been
reported. Participants with repeated measurements of systo-
lic pressure of 130-139mmHg and diastolic pressure of
<89 mm Hg, or systolic pressure of <139 mm Hg, and diastolic
pressure of 85-89 mm Hg were randomly assigned to receive
2 years of candesartan (N = 409) or placebo (N = 400), and
followed by 2 years of placebo for all.* The result revealed that
pre-HT patients tolerated treatment with candesartan well and
that the risk of incident HT (relative risk = 0.58) reduced dur-
ing the study period. Therefore, it was concluded that cande-
sartan treatment is feasible and effective for pre-HT patients.
After this trial, the topic whether pre-HT should be treated
or not was debated.*#* However, as we have shown in this
study, population impact of treatment pre-HT should not be
large and HT categories explained a large proportion of excess
CVD death. Furthermore, only a quarter of hypertensive is
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known to be well controlled, i.c., a half of hypertensives were
treated and a half of treated hypertensives were well controlled
at best.>**"#7 Thus, we believe that the primary target popu-
lation that should receive antihypertensive medication is that
of HT patients. Further researches also should be required to
estimate the burden in other population.

Our study has some limitations. First, the study population
consisted of participants who underwent an annual health
checkup. As this population was likely to be health conscious,
the distribution of pre-HT may have been overestimated.
Second, as most of Japanese annual health checkups, single
measurement of BP was used for analyses. Due to regres-
sion dilution effect, relative risks might be underestimated,’®
Finally, our data were based on mortality data but not morbid-
ity data. Although the relationship between BP categories and
CVD mortality might be similar to that between BP categories
and CVD morbidity, risk profiles of morbid and mortal events
sometimes differ. Thus, further studies using morbidity data
might be required to corroborate our findings.

In conclusion, large amount of CVD deaths were accounted
for non-normal BP categories in this Japanese population. We
found that the PAF of pre-HT with regard to CVD mortality
was not high, while that of HT was high. Therefore, we con-
cluded that the primary target population that should receive
antihypertensive medication is that of HT patients.
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1. kSN, FuligE—, W% W, & —B.
FEMREEA O BMI L 2FEECY A 7 28§l 2000 E a5 — FIFE. (05)
9529 MO AEMES, K4y, 2008 4,

FEMERR D BMI & 2R U R %1%
UTERIEIE JiR— MMAE

Wik AR
OKHMA, Filik— W% W, &+ —m%

[E1)

Body Mass Index (BMI) & 4= HFEL-) A 2 o M&EE U
N=TRIA—Te{WLL b, £E—B L BB H
LRTWivi, —F, HED S BMI & 2FERFET-Y
Ay OMERIL, ERMRERTECRE LRI
TWwh, £IT, KU TIE BMI & £EEHET-) A 2
DR BRI L 7.

[FHiE]

TR 1994 2R~ 254 YRAFEIZBIM LA 40~ 79
EOHYE24895 %, i 27,134 % @ BF 52,029 & T
EFFIRINE 11 SEMGEEFL 72,

BMI % <185, 185209, 21.0-22.9, 23.0-249. 250-274,
275299, 00 =D 725 ML, B, ERRER
FIZLFERIEL ) A2 L oMM S Cox lEANF— FE
Tk Dokt EER SR AR, LT
Hha

(44

BMI23.0-24.9 i L L /=X 2, BMI < 185 DLy
FHEONW— FIE (HR) (2BIED 40 ~ 54 8., 55~ 64 8.
S ~TOMDBTFTEN I, 084 05 %EBHEEM ;
0.38-1.86). 1.37 (0.96-1.94). 1.49 (1.26-1.76) T & » 7:.,
LD 40 ~ 54, 55~ 64, 65~ O EOBETIE, 193
(0.87-4.31), 1.29 (0.79-2.10). 1.47 (1.19-1.82) T& o 7=,
—H. 30 = BMI DRl & HR 12 B0 40 ~ 54 58,
55 ~ 64 B 65 ~ 79 OB TEILEFN, 1.28 (0.59-2.79).
2,03 (1.27-3.24). 1.25 (0.87-1.79). 1% @ 40 ~ 54, 55
~ 64,65 ~ 79 D EFET,2.45 (1.13-5.30). 1.15 (0.67-1.99).
1.26 (0.95-1.68) TH =iz,

[2ém]

BMI < 185 DHED) A 71k, 65N OB
BECHEICEA L. —#, 300 < BMI OE#ED
UAZIE, 55~ 64 OB, 40~ s4a Bt cheE
CEALL BEEh, 65 U EBiizisit 5 L%
BFELCY 22402, B@EELN OHSETHDP -0



2. MR O, Wk, Wik, K S, KAGRER, it
fl#tsZie L) 2 7 ofill—KiERa A — b—, (F24—)
67 B H AR LSS, i, 2008 4E,

— R,

07-044

@2z LT ) A Y OB — RIRERIF— b —

ORE R'. Bl & WK RDTF. x#HF F'. kAR 8.
i—t _% 1)

b RE KER [RERFAR AREEFSI. RHERE  [RERSE
B AR A

[#8) AWGERD F— P 1994 FEIoAR— R 5 4 xS LI L -SRI
RGN O EREMAZ 284 5 24— FIFET, BUSHEE (95%)
LA R OMEIN BT H B, 3 6 ITERMES T (D) ERED
HELMELTEY, #ET— 2 L TOBOEL) A 2 OMMOTF D 1
Thho FIRTIRIEOMBLEELFESHEL KL, 1RB2BE L
SHEOEFRBOR Y, 2RELTLELIIZBEOXZOHOETIAZD
W, 35 LIBLY 22022 5 LT IUE, TOEFEFEMCHEA
BED oW TR S [HiE] MR TI 1995 EERBORSE T
TEMBICIA LT 7 48775 8 (334% 23451 44, 1k 25324 &) £ d&|E L
Pzo Widd L7-OH AR, Mol BEAEEE (Rizerb, ONGHEZE. BIE. A°A).
AR =y, EITHER. & A0, FERAMEERE. BRIEEIRES. i RBUR
BE (B, SR, BLBpEE) . 2E BABRBOSBRECHL, 02
FEBE T AMBEREOEEY A7y 7 AFINY— FEFN
PHWTHEL, 2ERTEFLTIE EEOERy #{L, [HE] o
LZPEEBETBI4 S (20.1%). LTI A (362%) Thole B
Lk LSS R TR, MR, O, A OBHEENES - .
MMEEAN BB | L& AT, EMRMMBEED [FeRIciyE b &
BHALH, P~EREOTH AN v, R EFEORNURED S v
FOWE, FHPAMZOZTERIIMLEIZE TH 22 12EM OB
THME 4641 £, M 2644 FHOREHFBBE Sz, BB, WMREEBEC,
AL, FOMDIEEDY A2 g b RS SSETHERICE,I -
(AWM~ — FILIZ BT ENER 0.56. 047, 0.66. 053, Z#ETEFh
21047, 047, 056, 041)s CILEOIEEY A4 I ZERBEHICHT
LR (FTRBAE N F— FIERBECENFL 070, 0,60, 074, 0.66. i«
HTENZN 060, 059, 0.64, 0.51) +26DD, WIFNRLHEFEIETL
Twic, [#8] MBS HIIRBIEZTBEL ) S UBNLEFINTH-
fro MEBZHRFOELE) A2 FERREL LB, SHOMERE T3
DIETE) A 2 OE T 14 4ric il Sk o 72 SIS TEBIRRE B LA O
JAZHETFLTWDZ b I EEMOBREIEZ LA,
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3. ARIHHEA, WMIECHF, FlE—, KEF 5. WEHOE, WHRE, WE W, &

fERIC A7 BMI EFERMISEC ) R 7 12BI3 2 06 & 25— FIFA
—KKHER 2 A — P EFR-. (1)
& 19 M HAE 2 FReS, 21, 2009 F,

03-07

1A% 1-BMILTEERIIEL ) A 21 <M BRTEE R —NAR — XSEE R —FZ—

KAMAL MERHT, Bt —, A% %5, BRRR, SIREH, 8 8. i —
FRAFRFRESRARH LR EENT

[B89)E 2 [ZHERET—2IZHELVT, Body Mass Index (BMNESTEEFEL) R4 EQMEEA B rs4 U
H—TEHECE. BETIIME LIBADRVIEFIRE THADIZHL T, ZECIREE QYRS LR
ABEYLRMUOCEZLNTZBEL . FAECHEC OB EOERERBRT 3160, BM LEEMFEE
YAD EQEERE R AL,

[FEIHREL. RIS TAD 40~79 ROEEMFRIEMAE SR (5499 2)550%s
T HTRLE EDA—RSA VEREICEEL 1= 52020 & (EURE: 05%) DI, AA - LIFHEE- BzEhn
BREAHOE. BM EWHTELLEERIILI- 43984 & (BiE 21,042 B, 20tk 22942 2) TH S,
12 FMOIEEFT, 5709 BOFLH MRS A (Rt 0HEEHD): 376 & . BEEd: 766 B, HtA:
1966 &, Wizt 434 &), BMI £185(Mt) . 185-249, 250-209GRBATE) , 2300(BRE) I=4M8L . R
RIFETURD%E Cox EBINF—FETILLYRHLE=,

[ERIHD AR, BRLAMERUEET AL, BETOYRS LRIGEMTEETH-
=, —A BATDURI LRIZBRELERTH ol BEDELCYRI(E, BRILPATLERTS
HIEETL. BUTER oz HARLYRSE, BRAEBLMMIAShE A=A, IBETLE
FTHMENBY. BRI ZET OO -, BERTYRIE, BRLLBECHBICERL:,
—A. BETD R LRIZBHTULAH NG, (K).,

[F5tRleM E£RERLCY RO LOMBTHLNT- BRE(L. W TO HD - RIA B LY Ll
BB TOREZED. MATECYR I LY B CERTH S LI= LA LM TSNS -,

F BMI LFEERTEL AHD HR & 95%C1

Body Mass Index
<185 185-249 250-299 230

HE i 0% E (HD)

B HROS%CD  1.56 (094—-256)  1.00 (reference) 1.09(075-158)  188(066 - 5.36)

ZiEHROSXC)  2.12(123-363) 100 (reference)  156(102-239)  161(066-2397)
[rrts

BIEHROS%CD  1.11(073-168) 100 (reference) 105(080-137)  167(085-328)

ZIEHRO5%C)  128(084-195 100 (reference)  093(069-123) 128(075-218)
HA

PIEHRO5%CD  113(089-144) 100 (reference)  0.97 (083-113) 1,35 (0.88 - 2.08)

HIEHRO5%C)  100(068- 146) 100 (reference)  103(084-128) 144 (097 -215)
fifide

BIEHROSKCD 228(161-323) 100 (reference)  0083(065-134) 148 (057 -383)

ZEHROSHCD 234 (1.37-400) 1.0 (reference)  1.22(076-197) 081 (028 - 2.40)

HR: 7V —FLE, 95%CL 95 ERAREM
FRIETAE: fFif. 20 BASOUETL. 2B BEEOHSE. QIFSE. (A5, 5705,
SEERFN. BEBOBEE. HEROBEE
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