prostate cancer cases diagnosed in the first 3 years of follow-up did
not substantially change the results.

When the data were stratified according to age, smoking, alcohol
drinking, body mass index, frequencies of meat and fish
consumption, and frequencies of coffee and black tea consump-
tion, there was no association between green-tea consumption and
the risk of prostate cancer.

We also examined the relationship between consumption of
black tea or coffee and the risk of prostate cancer. The multivariate
HRs (95% CI) compared with men who never drank black tea were
1.34 (0.77~2.34) for those drinking black tea occasionally and 0.60
(0.13-2.68) for those drinking one or more cups per day (trend
P=10.78). The corresponding HRs for coffee were 0.60 (0.35-1.05)
and 0.67 (0.38-1.19) (trend P=0.27). Our results were consistent
with the judgment of the World Cancer Research Fund that
consumption of black tea or coffee has no relationship with the
risk of prostate cancer (World Cancer Research Fund, 1997).

DISCUSSION

This is the first prospective cohort study of green-tea consumption
and prostate cancer incidence in Japan. We found no association
between green-tea consumption and prostate cancer incidence
among Japanese men, who consume green tea much more
frequently than men in Western countries. Our results conflicted
with those of a case-control study in China (Jian et al, 2004), but
agreed with those of a prospective study in Hawaii and a case-
control study in Japan showing no association between green-tea
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consumption and prostate cancer incidence (Severson et al, 1989;
Sonoda et al, 2004).

Our study had several methodologic advantages over previous
studies of the subject. We recruited subjects from the general
population, and there was a large variation in green-tea consump-
tion among our subjects. In addition, we assessed the consumption
of green-tea and other variables before cases of prostate cancer
were diagnosed, thus avoiding recall bias. The questionnaire used
to measure green-tea consumption had a reasonably high level of
validity and reproducibility.

As a potential limitation of the study, we could not specifically
examine the effect of very high consumption of green tea because
the highest category in our questionnaire was five or more cups
per day. However, the validation study of our food frequency
questionnaire found that 53% of the subjects who reported
consuming five or more cups per day actually consumed seven
or more cups per day according to 12-day diet records (Ogawa
et al, 2003). It is therefore unlikely that we failed to detect a
decreased risk of prostate cancer among the subjects consuming
very large amounts of green tea.

In conclusion, this prospective cohort study conducted in rural
Japan showed no association between consumption of green tea,
coffee or black tea and the risk of prostate cancer.
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N —EE - HEEE L,
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FERBEREE Y — IOV TIHE, WOy RERA U ELBEEEZRD RN, A
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B EaR— AR T A TR T D,

{73£]1004 FITERBENBEREN 1T OHNOBRREREERMAZTL0-19 ROFBRIC
B R BRI EIA L. 52,029 £ (94.6%) M DEMMEEEB . Bk 4 BEO S EOHEAICET
ZEMBIZEEASOE, AAREE. BHBRLUNCERBERE ALEGLZBZHRIALE
43475 REMMHRELR, 2001 £RET 7 FHOBHRELTV. ADBRHERERICE
Yes RDERFTEE (B 64 A, & 24 ) TR,

B 4 BEOBEOBAOEREIZIDNT, Eol(EkhofE, JEWRAERULE.
BLMEAFBECE, POV ERTBUVVEAEBLLE . O4FHIHT. BREZRIAVLOH
#% Cox HINP—REFILCHEFLE, BFTIE. . Fi. SUH. BE. BML. IBIBIRE. B
. ARUR, ERORER. SRR, SR, EIERH , BEE NS, DR,
HRAE, B, BEHLIOE)  EESVOERTHIEET o
(B x> EE Mo BITHT . S<KBULVEAERBUALE . BULEAHERCLE. hdaby
- LERVNEASEBURE. TRTNOSEERENY R, 1.53, 1.98, 215 (P for trend =
002 L EHEEE RO (Table) . COBEEGE TR HETEEENHONEA 2T,
(581 R EHUEO BAABEICET, BROBALERERYRIOMICITEREEDES
ERADNT,

TABLE . HRs and 95% Cls of Completed Suicide According to the Level of Bodily Pain in Japanese Aduits
Bodily pain siatus

Variable no very mild mild moderate of Severs P for frend

Men and Women
po. of cases 20 24 23 21
Person-years 85840 78286 59986 45812
Age-sex adjusted Hi 1.00° 1.42 (0.79-2.58) 1.87 (1.02-3.40) 2.36 {1.26-4.37) 0,004
Muitivariate HR” 1,00 1.53 (0.83-2.83) 1.98 (1.05-3.74) 2.15 (1.06-4.34) 0.02
Men
Ng. of cases 17 15 16 15
Person-years 48191 37878 26783 18107
Age-adjusted HR 100 1.20 (0.60-2.37) 1.72 {0.87-3.40) 2.39 (1.19-4.768} 0.009
Multivariate HR® 1.00 1.386 {0.87-2.75) 2,11 (1.02-4.33} 2.93 (1.34-6.42) 0.004
Women
o, of cases 3 8 7 §
Person-ysars 37648 40280 33232 27708
Age-adjusted HR 1.00 241 (0.64-3.09) 247 {0.64-9.59) 2.48 (0.62-9.99) 0.24
Muitlvarlate HR* 1.00 2.20 {0.56-8,68) 1,68 {0.40-7,10} 1.32 (0.28-8.20) 0.9

Abbraviatlon: HR, hazard ratio; Cl, confidence Interval,

*Mulitivarlate HR was adjusted for ags {in years}, sex {when caloulating among total pasticigants), alcohol cansumption (never drinker,
former drinker, cccasional drinker fcurrent drinker less often than daily}, current drinker who consumed less than 45.69
alcaho¥iday,and 45.6g or more afcohol/day), smoking status (never smoker, former smoker, currently smoking 1-19 cigarettes/day,
curranlly smoking at least 20 cigareties/day), body mass Index (<18.5, 18.6-24.9, and 225.0}, marital stalus (rarried, divarced of
widowed, single), employment status (employed, unemployed), education (in school until 15 years of age, from 16 to 18 years, of 19
years of older), salf-raported strass {much, average, litdle), seifrated health (excelient, goud, {air, rather poor, pour), walking duration
(<thour/day, &1hour/day), MOS Scare (0~1, 24, 5-6), sleep duration (<7 hours/day, 7-3 hoursiday, 29 hours/day), past history of
stroke, myocardial infarction, diabelic mellitus, arthritis, and osteoporosis {yes, na), and whether living a meaningful life (yes, no,
neithes).
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R REIEVER (1995 F1 L
BT LEERVERRBEREMIOE
L% FRaEIcET S EROREE
ARV 22,804 £ (86.1%) &LT=,

SOEICELT., HEEIEISRTITRAL
CERENTERA TN R OH 1055 1
DEBIRL., TR ITRRA TV A0 =]
CREL-E LACEEES 1 HHYDER

EEFEIZL:, KRR TIL, SGEAFTY
—ZPTFO 4 DICHEUE ERENES
(FEREE B EIGES), BEMES 7
La— VIERE 227 BLF/H. 228 -
455g/H . 456z Ll.E/B,

BTG 2000 E 12 BERETD TER
TN, 78 Bl BRI CHERER L, HiEt
FRHTIL, Cox HEBINF—FETILERAL,
EBEESEEICNT S, thEOHENAER
EEEHUE (EERERITRY ).
[HREUVER] EREREEICHTEE
TRBIFANEIRE O%EHERRE) (&,
227¢ UF/B T 1.2 (05-2.7), 22.8 ~ 455¢/
BT 15 (0.7-34), 456g LL.L/H T 23
(1.2-4.6) THY ., FELE — RLEFRNR
Az, Bf-. LECEEIZHTHEKRUA
I ERTBERAMN RSN,

ALC, AR—RSL UMD 1 ELIROTE
THREBRALTE, PEIEEIZBWVLTE
BURIDP LELRETIERITHERESNT
(Multivariate HR2=1.7),

BLEDEEMNS, SEIEEOAEDT
SEMEEICALVTHERYRIBDLERY
AEEA RSN .

Table. Hazand ratio {(HR) and 95% confidence intervals of suicide mortality according to alcohol consumption (n=22,804)

Non drinkers

Current drinkers (gram alcohol per day)

i P-trend*
(Never + Ex-drinkers) - 227 22.8-455 456 -
Person-years of folow-up 39,552 32,344 23,346 45,101
No. of suicide 13 12 11 37

Crude HR1 (95% CI) 1.0 (referent) 1.1(0.56-2.5) 14(0.6-3.2) 2.5 (1.3-4.7) 0.002
Age-adjusted HR1 (95% Cly 1.0 (referent} 1.1(0.5-24) 1.4 (0.6-3.1) 2.4(1.2-4.5) 0.004
Multivariate HR1 (95% CI) 1.0 {referent) 1.2(0.5-27) 1.5 (0.7 - 3.4) 2.3 (1.2~ 4.6} 0.017
Multivariate HR2 (95% C1) 1.0 (referent) 1.7 (0.7 -4.2) 1.8 (0.7 ~4.8) 3.3(1.5-7.3) 0.007

*P for linear trend are estimated using gram alcoho! consumed per day as @ continuous variable among all subjects. Non drinkers defined the
amount of the drinking as 0 gram alcohol per day.

HR1 denotes the HR with all suicide deaths included in the model.

HR2 denctes the HR with suicide deaths in the first 1 year of follow-up (313 ali-cause deaths including 10 suicide deaths) excluded from
analysis in the model.

Mutltivariate HR are adjusted for age (continuous variables), education (high school or less, collegefuniversity or higher, or unknown), job (yes,
no, or unknown), marital status (marred, widowed/divorced, single, or unknown), Body Mass index in kglm2 (<18.4,18.5-24.9,225.0, or
unknown), smoking (never smokers, ex-smokers, cutrently smoking 1-18 cigareties / day, <20 cigareftes / day, of unknown), past histories of
cancer, stroke, myocardial infarction, hypertension, and diabetes mellitus (presence or absence), perceived mental stress (high, moderate, iow, or
unknown), self-rated health {very poor to poor, fair, good to excellent, or unknown), and sleep duration (<6 hours per day, 7-8 hours per day, 29
hours per day, or unknown).
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Table. Hazard ratio (HR) of several mortality according to subjective life worth living in men {1=20,625) and wiomen (n=22,766}

Men Women
Subjective life worth living Yes Ungertain No Yes Uncertain No
Person-years of follow~up 80,670 43,085 5006 80,240 54177 6,842
All-causes mortafity
No. of cases| 1,010 708 155 537 497 140
Multivariate HR1 (35% Gl 1.0 {reh {0~ 1t401.2-17 1.0 (ref 11(10~-13) 1L7{1.4~20)
P-values| - 0.042 <0.001 - 008 €0.001
Multivariste HR2 (95% CI) 1.0 (ref) 1L1{0~12 13(10-18) 1.0 (ref) 1.1(08-1.3) 1.6(1.3~20)
P-values - 0.22 0402 - 0.28 0.001
Gardiovascular disease )
No. of cases 287 212 57 193 181 ) 58
Multivariate HR1 (95% Cf 1.0 (ref) 12{10~ 1.5) 15(1.2-23) 1.0 {ref} 1.2{09~14) 17(1.2-23)
P-values| - 0.045 0.002 ~ 0.17 0.001
Multivariate HR2 (35% CI 1.0 (ref) 11(08-13) 1.4 (0.9~ 2.0 1.0 (ref) 1.1 {09~ 1.5) 1.8 (1.3~ 2.6)
P-values - 4.53 811 - 0.28 0.001
Cancer mortality
HNo. of cases| 460 232 38 183 142 34
Multivariate HR1 (95% Cf 1.0 {ref) 09 (0.7~ 1.0 1£1(08-1.9 1.0 (ref} 160813 16(1.1-23)
P-values; - 0.14 ¢.70 - 087 0.02
Multivariate HR2 (95% CI 1.0 (ref) 0908~ 11} 1.1 (0.8 - 1.6) 1.0 {ref) 1007~ 12) 1.2(08~20)
P-yalues} - 030 0.54 - 072 037

HRT denotes the HR with desth from all-causes included in the model,

HRY denotes the HR with death from sli-causes in the first two years of follovr-up (644 deaths) excluded from analysis in the model.
Multivariate HR are adiusted for age, marital status, education, job, Body Mass Index in kg/m’, smoking status, alcohol consumption, walking time, sleep duration,
frequency of green vegetables, frequency of oranges, self~rated health, perceived mentaf stress. bodily pain, past histories of hypertension, diabetes meflitus, kidney

disesse, liver disease, gastric or duodenal vicer, arthritis, and osteoporosis.
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Table. Hazard ratios (HRs), and 95% confidence intervals (Cls) of death from all-cause, cardiovascular diseases, cancer, or other causes

according to sleep duration

Steep duration (hours)

<5 ] 7 8 g 210
Person-years 8,575 34,692 78,840 107,384 26,893 18,765
All cause
No. of deaths 93 285 577 1178 432 561
Age and sex adjusted HR 1.3 (1.01-1.6) 1.1 (0.9-1.3) 1.0 {referent) 1.2 (1.1-1.3) 1.3 (1.2~1.5) 2.0 (1.7-2.2)
Multivariate HR" 1.1 (0.9-1.3) 1.0{09-1.2) 1.0 (referent) 1.2 (1.1-1.3) 1.3 (1.2-1.5) 1.6 (1.5-1.9)

Cardiovascular diseases
No. of deaths 34 90 155 368 144 200

Age and sex adjusted HR 1.6 (1.1-2.3) 1.2 (0.95-1.6) 1.0 {referent) 1.3 (1.1-1.6) 1.6 (1.2~2.00 2.4 (1.8~2.9)

Multivariate HR" 1.3 (0.9-1.9) 1.2 (0.9-1.5) 1.0 (referent) 1.3 (1.1-1.8) 1.6 (1.2-2.0) 1.9 (1.6~2.4)
Cancer

No. of deaths 22 120 251 452 138 151

Age and sex adjusted HR 0.7 {0.5-1.1) 1.1(0.9-1.3) 1.0 (referent) 1.1 (0.9-1.2) 1.0 (0.8-1.2) 1.3 (1.03-1.8)

Multivariate HR" 0.7 (04-1.1) 1.1 (0.9-1.3) 1.0 (referent) 1.0 (0.9-1.2) 1.0(0.8-1.2) 1.2 (0.3-1.4)

Other causes
No. of deaths 37 75 171 359 150 210
Age and sex adjusted HR 1.7 (1.2-25) 1.0 (0.7-1.3) 1.0 (referent) 1.2 (1.01~-1.5) 1.6 (1.3-2.0) 2.5(2.1-3.1)
Multivariate HR” 1.3 (0.9-1.8) 0.9 (0.7-1.2) 1.0 (referent) 1.2 (1.00~1.5) 1.6 (1.3-2.0) 2.0 {1,6-2.5)

Multivariable HR was adjusted for age {continuous variables); marital status (married, widowed/divorced, or single); education (junior high school
or less, high school, college/university or higher); job (employed or unemployed); history of diseases (hypertension, diabetes meliitus, kidney
disease, liver disease, gastricduodenal ulcer, arthritis, tuberculosis, gallstone diseases, deafness, cataract, or osteoporosis); pain in body {no, very
mild to mild, or moderate to severe); Body Mass Index in ke/m(<18.5, 18.5-24.9, 225.0); smoking status (never smokers, ex-smokers, or current
smokers); alcohol drinking (never drinkers, ex—drinkers, or current drinkers); walking time (less than 1 hour/day, or 1 hour/day or longer);
perceived mental stress (low, moderate, or high); self-rated health (exellent or good, fair, or poor or bad); subjective life worth fiving (ves,
uncertain, or no); scores of the Medical Outcomes Study (0~4 or 5-6).
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AIERET (EEBE. £20EMRN., EFEORR) X0, Ziucky . 58050
EFPARORFNIET D L% BT,
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BT - FERRE - BARBICEAZDPEEBIVCENEL 2D 2 LICETIERRT%
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Y, Nakagawa H. Gender differences in the association between anthropometric indices

of obesity and blood pressure in Japanese. Hypertens Res 2006;29(2) :75-80.)
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Original Article

Gender Differences in the Association between
Anthropometric Indices of Obesity and Blood
Pressure in Japanese

Masaru SAKURAIY, Katsuyuki MIURA?Y, Toshinari TAKAMURADY, Tsuguhito OTAY,
Masao ISHIZAKIY, Yuko MORIKAWAD?, Teruhiko KIDOY,
Yuchi NARUSE®, and Hideaki NAKAGAWA?

To investigate which of four anthropometric variables of obesity has the strongest association with blood
pressure {BP), and to investigate whether there are gender differences in these relationships in Aslan adults,
we evaluated the associations of four anthropometric variables, body mass index (BMI), walst clrcumfer-
ence, waist-to-hip ratic and waist-io-height ratio, with BP and the prevalence of hypertension in a cross-sec-
tional study. A total of 4,557 employees of a metal-products factory in Toyama, Japan (2,925 men and 1,622
women, aged 35 to 59 years) were included in the study. Waist circumference in men and BMI in women
had the strongest associations with BP. As for the age-adjusted rate ratio (RR) of the prevalence of hyper-
tension for one standard deviation increase in each anthropometric variable, RR was the highest for walst
circumference in men (RR, 1.44; 95% confidence inferval [Cl], 1.31~1.58), and for BMI in women (RR, 1.61;
95% Cl, 1.38-1.88). The associations of waist circumference in men and BMI in women remained significant
after adjustment for each of the other variables. The associations of waist-to-height ratio with BP and the
prevalence of hypertension were a liftla weaker than those of waist circumference for both men and women.
In conclusion, among four anthropometric variables of ohesity—i.e., BMI, waist circumference, waist-to-hip
ratio, and walst-to-height ratio—waist circumference had the strongest association with BP and the preva-
jence of hypertension in men and BRI had the strongest association with BP and hypertension in women.
Waist circumference in men and BM!I in women should be given more importance in the screening of and
guidelines on hypertension in Asians. (Hyperiens Res 2006; 29: 75-80)

Key Words: blood pressure, epidemiology, gender, hypertension, obesity

blood pressure (BP) (/—4), and clinical trials have shown the
ability of weight loss to lower BP (5-8). Hypertension is also

Introduction : .
an important component of the metabolic syndrome (9),
Obesity is an established risk factor for hypertension. Much which is regarded as a risk factor for coronary heart disease
epidemioclogic evidence supports a link between obesity and (10, 1. An association between obesity and high BP has
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Table 1. Characteristics of the Study Participants

Characteristic

Men (n=2,935) Women (17=1,622) o'

Age (vear) 45.5%6.5 453+6.4 0.357
Height (m) 1.6840.06 1.54£0.05 <0.001
Body weight (kg) 65.6£9.0 54.1%8.3 <0.001
Body mass index (kg/m”) 23.3+£2.8 22.6+3.2 <0.001
Waist circumference (cm) 80.1+7.7 72.7%£9.0 <0.001
Waist-to-hip ratio 0.87£0.05 0.80+0.08 <0.001
Waist-to-height ratio 0.48+0.05 0.47+0.06 <0.001
Systolic blood pressure (mmHg) 122.6+14.5 116.1£14.1 <0.001
Diastolic blood pressure (mmHg) 77.1£10.6 71.8+10.0 <0.001
Prevalence of obesity (%)

Body mass index =25 kg/m? 26.4 19.7 <0.001

Body mass index =30 kg/m? 1.6 2.8 0.004
Prevalence of hypertension® (%) 19.3 9.7 <0.001

Data are mean=SD or %. *Hypertension was defined as a systolic blood pressure of 140 mmHg or over, a diastolic blood pressure of 90
mmHg or over, or taking antihypertensive medications. "#-test or y* test were used to compare the variables between men and women.

Table 2. Age-Adjusted Relationship between Each Anthropometric Variable and Systolic Bloed Pressure

o Men Women
Variable - —
Coefficient*® t-statistic P Coefficient* t-statistic P
Body mass index 0.86 9.2 <0.001 0.77 7.4 <0.001
Waist circumference 0.33 9.9 <0.001 0.23 6.0 <(0.001
Waist-to-hip ratio 37.0 7.5 <0.001 14.3 32 0.002
Waist-to-height ratio 557 9.6 <0.001 319 5.6 <0.001
Body mass index’ 0.28 1.6 0.120 0.69 4.3 <0.001
Waist circumference 5 39 <0.001 0.04 0.7 0.466
Body mass index’ 0.30 . 0.121 0.78 4.8 <0.001
Waist-to-height ratio 39.2 32 0.001 ~0.70 ~0.1 0.938

*Coefficients were age-adjusted by multiple linear regression analysis.

been shown in both men and women and in diverse racial/eth-
nic groups, In most of these previous studies on obesity and
BP, body mass index (BMI) was the most cited index for obe-
sity because it approximates adiposity and fat distribution.
Recently, several studies have demonstrated that, compared
with total body fat, visceral fat accumulation is more closely
related to metabolic syndrome (72, 13). Waist circumference
is a convenient measure of abdominal adipose tissue (14, 15),
and is used for the index of abdominal adiposity in the diag-
nosis of metabolic syndrome. Waist-to-hip ratio and waist-to-
height ratio are also simple anthropometric parameters, and
are sometimes used as markers for abdominal adiposity.
However, few studies have clarified which of these anthropo-
metric parameters has the strongest relationship with BP or
hypertension (/6-20). Furthermore, although patterns of fat
distribution differ between men and women, with visceral fat
being predominant in men and subcutaneous fat being pre-
dominant in women (27), it is still unclear whether there is a
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"Two anthropometric indices are included in the same model.

gender difference in the relationship between obesity and BP.

In this large-scale cross-sectional study of middle-aged
Japanese men and women, we aimed to determine which of
the four variables, BMI, waist circumference, waist-to-hip
ratio and waist-to-height ratio, is the most strongly associated
with BP and the prevalence of hypertension, and to investi-
gate whether there are gender differences in these relation-
ships.

Methods

The subjects of this study were 35- to 59-year-old employees
of a zipper and aluminum sash-producing factory in Toyama
Prefecture, Japan. Detailed information of this study popula-
tion has been provided elsewhere (22, 23). Clinical examina-
tions for inclusion in this analysis were held in 1996. Height,
weight and waist circumference of all the subjects, except the
women who were pregnant, were measured during a routine
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Table 3. Age-Adjusted Relationship between Each Anthropometric Variable and Diastolic Blood Pressure

o Men Women
Variable N —
Coefficient™® t-statistic P Coefficient* 1-statistic 2

Body mass index 0.69 10.1 <0.001 0.69 9.4 <0.001
Waist circumference 0.27 10.7 <0.001 0.15 5.7 <0.001
Waist-to-hip ratio 26.4 7.3 <0.001 1.8 0.5 0.587
Waist-to-height ratio 42.9 10.1 <0.001 203 5.0 <0.001
Body mass index’ 0.24 1.9 0.063 0.86 7.7 <0.001
Waist circumference 0.19 4.0 <0.001 -0.08 -2.0 0.051
Body mass index’ 0.36 2.5 0.012 0.98 8.6 <0.001
Waist-to-height ratio 232 2.6 0.009 -20.6 -33 <0.001

*Coefficients were age-adjusted by multiple linear regression analysis. *Two anthropometric indices are included in the same model.

Table 4. Age-Adjusted Risk Ratios” of the Prevalence of Hypertension for Each Anthropometric Variable

) Men Women
Variable -
x RR 95% CI 7 RR 95% C1
Body mass index 463 1.38 1.26-1.52 36.4 1.61 1.38-1.88
Waist circumference 57.8 1.44 1.31-1.58 19.0 1.41 1.21-1.65
Waist-to-hip ratio 44.2 1.39 1.26-1.53 5.2 1.20 1.03-1.41
Waist-to-height ratio 53.7 1.43 1.30-1.57 18.0 1.40 1.20-1.64
Body mass index’ 0.3 1.05 0.88-1.25 16.1 1.67 1.30-2.15
Waist circumference 12.7 1.38 1.16-1.65 0.1 0.95 0.74-1.22
Body mass index! 0.5 1.07 0.88-1.30 17.3 1.72 1.33-2.22
Waist-to-height ratio 8.6 1.35 1.10-1.64 0.4 0.92 0.71-1.19

RR, risk ratio; 95% CI, 95% confidence interval. *RRs are calculated for each anthropometric variable higher by 1 SD. "Two anthropo-

metric indices are included in the same model.

annual medical check-up. Height was measured to the nearest
0.1 cm without shoes using a stadiometer. Weight was mea-
sured in light clothing without shoes using a standard scale,
and was recorded to the nearest 0.1 kg. BMI was calculated as
weight/height® (kg/m?). Waist circumference was measured to
the nearest 0.5 om above the iliac crests and below the lowest
rib margin at minimal respiration in a standing position. BP
was measured once with a mercury sphygmomanometer after
the subjects had rested for 5 min in a seated position. Trained
staff took the measurements. A self-administered question-
naire was used to collect information about history of hyper-
tension, dyslipidemia or diabetes, and use of antihypertensive
medicine. Hypertension was defined as a systolic BP (SBP) of
140 mmHg or over, a diastolic BP (DBP) of 90 mmHg or
over, or current use of antihypertensive medications. Of a
total of 5,226 employees aged 35-59, 4,949 (95%) underwent
these health examinations, of whom 392 were excluded from
this study because of missing data. This report is therefore
based on a total of 4,557 employees (2,935 men and 1,622
womeny).
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Characteristics of the study participants were compared
between men and women by #test or ¥* test. Multiple linear
regression analysis was used to calculate age-adjusted coeffi-
cients between each anthropometric parameter and SBP or
DRP. Multiple logistic regression analysis was used to calcu-
late age-adjusted rate ratios (RR) of the prevalence of lryper-
tension for a 1 SD increase in each anthropometric index. The
t-statistics and Wald y? were used to compare the strength of
relationships. Two-sided p<0.05 were considered statisti-
cally significant. The Japanese Windows Edition of the Sta-
tistical Package for Social Science (SPSS) Ver. 9.0 was used
for statistical analysis.

Results

Characteristics of the study population are given in Table 1.
The mean age was 45.5 years for men, and 45.3 years for
women, and was not significantly different between men and
womnen,

A significant difference between men and women was
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A. Men B. Women
1.00 =
P
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- 2z
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z 5
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0.25
0
0 0.25 0.50 0.75 1.00 1.00
1 — specificity 1 — specificity
C. Area under the curve (95% CI)
Men Women

0.585 (0.564 - 0.606)
0.602 (0.581 - 0.623)
0.588 (0.567 - 0.610)
0.606 (0.585 - 0.627)

Body mass index
Waist circumference
Waist-to-hip ratio
Waist-to-height ratio

0.632 (0.597 - 0.666)
0.597 (0.562 - 0.631)
0.555 (0.521 - 0.589)
0.614 (0.580 - 0.648)

Fig. 1. Comparison of the predictive performance of four anthropometric indices for the presence of hypertension. Receiver
operating characteristic curves for hypertension in men (4) and in women (B) arve shown. The estimates of the area under the
curves and their 95% confidence intervals are shown in C. BMI, body mass index; WC, waist civcumference; WHR, waist-to-hip

ratio; WHIR, waist-to-height ratio.

observed in BMI, waist circumference, waist-to-hip ratio,
waist-to-height ratio, SBP and DBP. The prevalence of over-
weight or obesity (BMI 225 kg/m?) and obesity (BMI =30
kg/m?) was 26.4% and 1.6% for men, and 19.7% and 2.8% for
women, respectively. The prevalence of hypertension was
19.3% for men and 9.7% for women.

Multiple linear regression models were computed to assess
the age-adjusted relative influence of each anthropometric
variable on SBP (Table 2). The #-statistics showed that, of the
four variables, waist circumference had the strongest associa-
tion with SBP in men, while BMI had the strongest in women.
The waist-to-hip ratio had the weakest association with SBP
in both men and women. After BMI and waist circumference
were adjusted for each other in a model that included them
both, only waist circumference in men and BMI in women
showed significant relationships with SBP. After adjusting
BMI and waist-to-height ratio for each other, only waist-to-
height ratio in men and BMI in women showed a significant
relationship with SBP. Similar relationships were observed
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between anthropometric variables and DBP (Table 3). Results
were similar even after excluding participants who used anii-
hypertensive medications (165 men and 50 women) (data not
shown). Results were also similar both in pre-menopausal
women (n=1,424) and postmenopausal women (17=198)
(data not shown).

Table 4 shows age-adjusted RRs of hypertension fora 1 SD
increase in each anthropometric variable using the multiple
logistic regression analysis. Of the four anthropometric vari-
ables, the RR of hypertension for waist circumference was the
highest in men, and the RR of BMI was the highest in women.
When BMI and waist circumference were included in the
same model, the relationship between waist circumference
and hypertension was significant and independent in men,
and the RR of BMI was no longer significant. On the other
hand, in women, the relationship between BMI and hyperten-
sion was significantly stronger, while the RR for waist cir-
cumference was not significant. Results were also similar
both in pre-menopausal women and in postmenopausal



women (data not shown).

Receiver operating characteristic curves for the prevalence
of hyperteusion in each sex are shown in Fig. 1. Among the
four anthropometric variables, the area under the curve was
the highest for waist-to-height ratio in men and for BMI in
women.

Discussion

In this study of a relatively lean Asian population, waist cir-
cumference showed the strongest association with BP in men,
and BMI showed the strongest association with BP in women,
in 2 mutually independent manner. The associations of waist-
to-height ratio with BP were similar to, but somewhat weaker
than, those of waist circumference with BP. Of the four
anthropometric parameters, the waist-to-hip ratio showed the
weakest associations with BP in both men and women. Simi-
lar associations were also observed between all four anthro-
pometric variables and the prevalence of hypertension.

In several previous studies, compared with BMI, waist cir-
cumference had a sironger association with SBP and DBP in
both men and women in the United States (/8) and Australia
(16), mmen in Italy (79), and in women on a Caribbean island
(20). These results are similar to ours for men, but are differ-
ent from our results for women. These differences may be due
to differences in the distribution of BMI in the study popula-
tions. In our study, the mean BMI was 23.2 kg/m? for men and
22.6 kg/m? for women, compared with 26.7 kg/m? for men
and 26.2 kg/m? for women in the USA (18), 26.7 kg/m* for
Italian men (19), and 26.3 kg/m? for Caribbean women (20).
The differences between the results may also be due to the
difference in race, since it has been reported that the percent-
age of body fat in Asians, as measured by dual energy X-ray
absorptiometry, is greater than that in African Americans and
whites with similar BMI (24). Furthermore, because the aver-
age BMI of patients with metabolic abnormalities in Asia was
reported as being below WHO’s current cut-off point of 25
kg/m*® for the classification of “overweight,” WHO experts
have proposed a cut-off point of 23 kg/m? for Asians (25).
Therefore, the relationship between obesity and hypertension
would be different in Asian and non-Asian people.

There has been only one similar report in Asians, namely,
in Hong Kong Chinese, in which waist circumference and
BMI showed similar correlations with BP in both men and
women (77). The mean BMI in those subjects was 24.3 kg/m?®
for men and 23.9 kg/m? for women, and the mean waist cir-
cumnference was 83.1 cm for men and 75.3 cm for women, all
of which are somewhat higher values than those of our partic-
ipants. Furthermore, their participants included younger and
older people ranging in age from 25 to 74 years. These differ-
ences may have caused the difference in the association with
BP.

Tt is still uncertain whether there is a gender difference in
the relationship between obesity and BP. In the present study,
a gender difference was observed in the relationship between
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anthropometric parameters and BP, and also between anthro-
pometric parameters and the presence of hypertension. The
gender difference in body fat distribution, with visceral fat
being predominant in men and subcutaneous fat being pre-
dominant in women, might provide evidence for the existence
of such a gender difference. Visceral fat has a stronger associ-
ation with metabolic abnormalities than does subcutaneous
fat (12, 13), and, moreover, visceral adiposity measured by
CT scans has also been positively associated with the preva-
lence of hypertension (26). In lean Asian men, who have less
subcutaneous fat, waist circumference may be a more appro-
priate index for visceral fat than BMI. On the other hand, in
lean Asian women, for whom subcutaneous fat has a stronger
influence on waist circumference, BMI may be more appro-
priate than waist circumference as an index for total and
abdominal fat accumulation.

The associations of waist-to-height ratio with BP were sim-
ilar to those of waist circumference with BP in this study.
Taking height into account, the waist-to-height ratio might be
a more useful anthropometric marker than waist circumfer-
ence when comparing these anthropometric variables among
populations with a wide range of heights. For example, a per-
son with a waist circumference of 100 cm and a height of 200
cm has a waist-to-height ratio of 0.5, as does a person with a
waist circumference of 75 ¢cm and a height of 150 cm. Fur-
thermore, it has been reported that the cut-off point of the
waist-to-height ratio considered to be associated with higher
cardiovascular risk was .48 in Hong Kong Chinese (/7) and
0.5 in Japanese (27), and these values were not significantly
different between men and women. Therefore, if the waist-to-
height ratio is used to assess higher cardiovascular risk, there
might be no need to consider the gender difference.

The strength of this study is that the sample size was rela-
tively large compared with other Asian studies. However, the
role of the “healthy worker effect” should be considered,
because this cohort was chosen at a work place. Because
working populations tend to be healthier than the general pop-
ulations, the prevalence of obesity and hypertension may be
lower in this study than in the general population.

There may be gender and race differences in the association
between BP and anthropometric variables of obesity. Pro-
spective cohort studies should also be carried out to compare
the potential of anthropometrics variables to predict the
development of hypertension in many races and in both men
and women.

In conclusion, among the four anthropometric variables of
obesity, waist circumference in men and BMI in women
showed the strongest associations with BP and the prevalence
of hypertension, and these associations were independent.
Waist circumference in men and BMI in women should be
given more importance in the screening of and guidelines on
hypertension and metabolic abnormalities in Asians. The
waisi-to-height ratio would also be useful for assessing hyper-
tension risk among populations with various bedy sizes.
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(Yoneyama S, Miura K, Sasaki S, Yoshita K, Morikawa Y, Ishizaki I, Kido T, Naruse
Y, Nakagawa H. Dietary intake of fatty acids and serum C-reactive protein in Japanese.
J Epidemiol 2007; (in press))

(B8]

EESEHORE~—I—Th s C RISHE B (CRP)IZENRELEIERIKRBORWT
HMEFELTERENTWD, ZMRERMAENEE, 52 n-3 IBHIEBAKELINE T L0
BWERDHY, RHEn3EVHER(=A 22207 U EEEPA)+ F a2~ U EDHA))R
ZORBEETHD a-) /e CRP L OBERHTEMERZIN TV EIN—HLEZA
BRIZE > TV, B ARBICBIT S EEEFREREN CRP & Fo k) Z2RHE
5@mmowf%ﬁkmkﬁﬁ#@énfw@wo%_fﬁﬁ%iEKAﬁl_th%
FEASHAELIE I E & FRE CRP(hsCRP)DEEIZ DWW THLMNITE2H DO TH 5,

[Fi]

2002-3 FElZAR R — b D 35-60 DB 4 3,017 A (B 1,656 A, #iE 1,461 A) 128
W hsCRP #BIE L, FHMLAFERELITo. RFERETZYUIERINLTVSE
SRR EREEE M E (Self-administered Dietary History Questionnaire (DHQ)) Z T
Tote, SEIEHBERES 5 50 LInT, £oBOITE AW, fil, BE, ik
EHESEHE LS hsCRP OFEHELEH LK LT, £7-KHE n-3 Haﬁﬁ@a@%ﬁg@
BWIIBITALT VAL VB, U —VEE, o-V /LBl hsCRP DO ELEZHZD D
R n-3 51582 (EPA+DHA) 0K B EEE, TREEBIE, =EREEO 31241 T hsCRP
BT A EEIR ST 21T - 72, BITIE TR CTELBNCIT o/, BYEIC X D RIED RS D
72 hsCRP10mg/L LLED & D & B4 LT L,

[R5

EHEIEBEBERE 5 45025 & & D hsCRP ORMEHEIT LT LA B
(p=0.008), «—V / L »E(p=0.026) TEE = K /L ¥ —HAEmWIE EH B IRV VETR 2 78
Wiz, B8 n-3 815E (EPA+DHA) OBIREICE L T 38241 T hsCRP & /25l
BroBELXRLEIAS, BUHETHEH n3 BHBOFEEERBETA LA VR
(P=0.009)3 L T8Y / —/LEE (p=0.021) & FEFHFMCHERBLRADOHEELR R LTz, £t T
IXEMH n3 BB TRREEBREE CA LA VER(p=0.028), U/ — /I E(p=0.009), o—Y
J L EE(p=0.018) b LR VADOREEL R LT,

[#ER
7% < &END EPAXDHA ® A ARADTHNRBRNA VA VB, V) — VB, o
) LUBORKEEREEDICE D FEESD Y BREBEBRTHOILDOEHE
ROBHYHFE~OF M ERA D,

l
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(3) AH%owrZestE

KaR— b TIEBlEmEmE, MFEREE. MEESE. RET — ¥ OREBIRET DI
DEEBIT, MESR, EIEOCEBEOERF B I OBBEORIE., ERTOEMSET AW,
HHEAESEREDREIC OV THERRERITOND, I E CRENMTDONREZEED
BHRLEZEE L RRA L FRELOBEICOWT, ZERBITNITENETETHD, £
b DELUTICRT,
O FHEBLICBT»EEEKRET (ME. MEREZE. MEE. B, BE) CEHo
TEIRERBEIEY A 7 & OEEIZ DWW TORE
BICETFEBHERAORMERRY X7 ICHET2RENITOARETIEA RV, B EE
HIZBIT S EREAFORENZDOBROBRSBREREL COBREREST I ZRLNICT
DO I RFEEZRERZN12 0 RHICBNT O LENH DD, Kadk— MIEELRA
REEHT DAREMENH D,
©® BEZEREBRMSEBRRE S ORBREIC OV TORE

AadR— FCIRHTICA TREREER, FFiC, RREH. BiE, BEA LR B
DWTOFEMAAENZ2EINTEY, ThbOERERYMOBIRBERRIEY 27 L OB
BEIZOWTORFDBFAETH D, DOREOEXEMESTFICBWTEELMAZREETLHH
REMED D D,
@ HHEOF - EEIKT & RREEBRIE & OBEDHRES

WEFFICERB SN TWAERETFE LT, BEECRP, V=X ey 7 747
)= DL altAxTa—, A A VEHBEREICOVWTORIEbRERINTE
D, S%OEH OB LY BREEBRRE L OBMBORFNAREL 25,
@ HKEEEZFPRIVCARLREREAOE, SIFMAE. WERA. BREFKEEIRE L OMED
DUV T O FEES

2003 FEICHMAEERAENMEEBLEA NS E L TERINT AREPOHG N E R
SEREFEFERNEBLIOALBERE L SEBRBAKRRE T L OBEIC >V TORE
RS, E BT, SEOBHMERICE Y. BILERE. SEMERE. BRHFEBE. 56
VIR R KOV M DR B ZE & OBLEIZ W T Ok & R REBEEFHIM ORI
BEThHD,

G FEE#ESHE, BIELE, HERFA. BRHIEBRE L OBEIZ SV TORE
2003 FEICHEMR B ARESERAENNEEELELHRE LTEMINT ABEENGHDL
eI o BRESHE L RERBREARET L OBBEICOWTOEEEBRE., S5i2, &
BOBEEEIC LY. BOERE, BIELERE. ERABE. &OIIIMETRIOE
PR DR BBE & DEEIZ W T DX IEBNE R RO RN FIRETH D,

® MERCELE. HRE. BRBEARE L OBEII SV TORE

2004 FICEEMEIRICBIT ARENEEELB 23R L LTEMS NI, AREN»HH
Lkl EERICET 2 ER L SEBRBARRE T & OBEIZ SV T OMBTAIRER, &
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BT, AR OBEERIC LY. BMERE. FERBEE., &5 EP R XU miEG
EERIE L OBEIC OV TOREL RSN A[EETH D,
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10. EEMELZDEIARNIA L LOEEMEORE
SHEBIEE FPLURER REBRKRERFEREFMERBREGTRELSE HF

WMEES : BNOBRBEBRICETIZEST S R4 2B\ T, BF, FloHEs
EBL LEBRBEREZOMANED LI IZEDLONL TV IR 2T, BMLE.
EER DT A R4 izl EEE LEBEMEORBREOSI AR EHOER TR
bz, BMELHEEON A RT4 Tk, FHICETIEN THEL, BETLIE
ZWIEOB AITE o, BREEWEFONA RT A4 Th UEBRER - BROER
DFOEARFETHY  FATRORY CEEWN L BIRO RN H 5, EBM O ML
ELTOEENEORE - BEIZMZ T, AAREREBEFTMBERE" Minds” 2L, BfE
ENOOLDERA LT TLOBEEEBL, BENROMBROBENA T4 ~D
BEAZIOICHEL TWKERDHA I,

A. HIEER

BEHARTA T TBEOHBERRAOL & T, EEFE (practitioner) RLEBE D,
TE BRI A TE A X9 CHBT BN THERMITERINTEXE] LERS
nNTW3, ENTIEEAS (4K 13199 FEE0EARFZHIELL. EBMOFEEH
WEREN A RTA VVER A LTz, EBBM O FHENEA SN DREIE. BRI E 5 530k
OFIR - AFiE, FME. HEBEOREER EVPARINT . MALOEERINLSHICZH
AMEBRED LB H AT Lo THELNDZ EHRE L, “GOBSAT (Good 01d Boys Sat
Arround the Table)” L REIEN =, B4 (58) REHFICLDZ T V=7 T (R
) ERESCEMKEAZEOL D RWREFEROFMARL, HURXEWMBEDO DI
EXREHEBOSMARI KD bRz, BERFRMBIHIERSNOBEIA FTA
CIEBWThH, FERORZ AN, FHBIRONDZ BB OOH D,

EBM DFEZFANVEBEAA RT3 KRO 3 EEICRE L7 SERERNFRK L
D,

(1) BEFEAMIERM (clinical question: CQ) ® BAFE1L

(2) TETUVAORMBIBE - LE 2—

(3) HEBEE (DRE)

REE T, ERBBBEBICETIZEIA FIA4/ICBWT, EE, FigHisz
Hagl L ERBEREZOMAND YO LI ICEDLIL TV D PBRE 21T > 7,

B. #3EF

BN OIEARSNEEBBBEORES A FIAr03 b, RlLE, MEF, 2
MELFEEOBENA KT 4 D0 THE ST & £,
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