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Abstract

Objective: To investigate the management of hypertension including measures against arteriosclerosis
by analyzing data from residents undertaking a Japan Health Insurance Association (JHIA; called Kyoukai
Kenpo) health examination for lifestyle-related disease prevention at the Ehime Prefecture Imabari Public
Health Center.

Method: This study of 9,709 people was conducted in 2012 at the Ehime Prefecture Imabari Public Health
Center as part of JHIA's health examinations to help prevent lifestyle-related diseases. The subjects were
classified into four groups: normotensive, untreated hypertensive, normotensive taking antihypertensive
medication, and hypertensive taking antihypertensive medication. (The latter three groups were defined
as the “three hypertension groups”.) The normotensive group was compared with the three hypertension
groups with the results expressed as mean values of the examination data using two-way analysis of
variance. The responses in the health examination questionnaire between the normotensive group and
three hypertension groups were compared using an age-adjusted odds ratio. The history of stroke, heart
disease, and chronic kidney disease, and risk factors in men aged 50-75 years were inferred.

Results: The proportion of people with inadequately controlled hypertension greater than 139/89 mmHg
represented half the hypertensive taking antihypertensive medication group. The mean values for abdomen
circumference, triglyceride level, liver function, and blood glucose level were significantly higher in all
three of the hypertension groups in both men and women than in the normotensive group. The mean
value for HDL cholesterol was significantly lower in the women in all three of the hypertension groups
and the men in the normotensive taking antihypertensive medication group than the normotensive group.
The age-adjusted odds ratio of the “yes” response for the following three items in the health examination
questionnaire was significantly higher in the three hypertension groups than the normotensive group:
“weight increased more than 10 kg from age 20", “eating speed is faster than others”, and “drink alcohol
every day or drink a lot”. The results of multiple logistic regression analysis show the men aged 50-75
years in the hypertensive taking antihypertensive medication group have a history of stroke, heart disease,
and chronic kidney disease. Further, the J-curve effect was observed in those aged 50-75 years taking
antihypertensive medications in which coronary artery disease increases due to excessive lowering of
diastolic blood pressure.

Conclusion: This research clarified that the factors constituting metabolic syndrome accumulated more
in the three hypertension groups compared with the normotensive group. Consequently, we suggest that
preventing the onset or exacerbation of arteriosclerotic diseases is achieved not only by medication for
each disease but also by the need for a radical improvement in the treatment of metabolic syndrome such as
reducing visceral fat.

keywords: Japan Health Insurance Association, health examination for the prevention of lifestyle-related
diseases, patients taking antihypertensive medication, metabolic syndrome, public health center
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FE
35—497% N = 3,342 / 50—75% N = 3,461
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N=4,287 N=1,408 N=510 N=598
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WDHREROTAAR R 50 (0506l AwRIEO5%CD A XH©5%CD Pl
SRR e e =2 1 0.92 (0.68-1.25) 8.67 (6.74-11.14)%%k 6.48 (5.06-8.30)%kx  <0.0001
DR FREEAE 1 0.79 (0.53-1.20) 3.49 (2.45-4.98)%kx  3.10 (2.18-4.39)%  <0.0001
i R e BEA 1 1.43 (1.08-1.88) 3.33 (2.48-4.47)%kx  3.81 (2.90-5.00)%%  <0.0001
TR 1 1 0.82 (0.72-0.92)%%  0.69 (0.56-0.84)%k%  0.49 (0.40-0.59)%#%  <0.0001
35—497% N = 3,038 / 50— 75k N = 3,211
N=3,923 N=1,288 N=468 N=570
A R 1 1.64 (0.94-2.87)  6.08 (3.64-10.15)%kk  5.21 (3.14-8.63)%kx  <0.0001
35—495% N = 3,040 / 50— 755% N = 3,208
N=3921 N=1292 N=467 N=568
Q0% AT 10kg bl EBIN 1 1.57 (1.38-1.78)ktk  2.15 (1.75-2.62)%kk 2,37 (1.97-2.85)ksk  <0.0001
f NI RDIEEAHE N 1 1.16 (1.02-1.33)% 1.43 (1.16-1.76)%k 1,51 (1.25-1.82)%kx  <0.0001
fiE B K 1 1.67 (1.47-1.90)kk  1.54 (1.27-1.88)skk  1.63 (1.36-1.96)%k  <0.0001
EZv el 1 1.99 (1.71-2.31 0tk 1.81 (1.43-2.29)%k  1.66 (1.34-2.08)%%% ns
hE
35—495% N = 1,498 / 50—"75j% N = 1,408
IR TE I AR e L AR EE PR I JIR 3 s
N=2,246 N=384 N=149 N=127
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1R I L JE VAT SR 5 1 0.98 (0.65-1.48) 5.94 (4.03-8.77)%%x  5.11 (3.36-7.77)%x  <0.0001
DR FRBERE 1 0.29 (0.07-1.22) 6.22 (3.26-11.85)%k% 1.16 (0.35-3.92) <0.01
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k) THSHITRT.

AEHH1X50-580% & 59-75/ A IX 4 L7z, Wi EE, 1w
MRS 2 RIGE ST & EEP R IEIC X5 L7z,
PEPRIAF L, TEH MR - BE A S80HE PRI 23 2 R I Heh
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Iy AW EEISE P o 722%, WLDLAa L AT 11— il
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DT, FEs, BEEEX, WP EILE, G
PEIRIG, BAETPEEA B X OB IRRIED + v X
HEIZED - 7275 BLDLa L A5 1 — VIISE & BLEE
EOx v XA B> 72,

PSR T, s, BERERER, BEthEILE, &
e R E, BYIRAEAL, (EEEPREIRE, SRR I 3

T ORBEEED I v XHAHEISE D o 7278, B
18 &g H RO F v XHIEH B - 72,
RIBHEEIE & B B E O MUFEAE (5 o BZs e
i) DI Z BT 572012, 4EilvE (50-58i% : N=
790 £ 59-755% 1 N=9620 2 BE#l) x MJE 2 # (RiG#E
FILE : N=805& i E ML : N=947) & JoftiE
ERGMT ZAT - 7z, Sl AR L, S5
WS & MERE L O HAE OEEEE R T2 Kbk
Te ILE 00 IDUAE Y ILE 00 SE S B 34 il + e iR (W
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W, A I o PG I MUE - 2,141 £0.002 & diuk i
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7o, IR A TEERE R & e ToRE PRI o0 Z2 5 I IR (o
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®5 50-75mBMICH T BREH. DRESLVURHEERR EEEREAT EOBMEY (BEXE - FHAR)
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i DR &M
e RIRF (L2 %0) AEMRFRE A XL AERRFRE A XL AR A A L
STy — n/N (%) (95% (R HFIX ) P n/N (%) (95%fR X ) Pfitf n/N (%) (95% (R IX ) PfiE
il
50 —58)% 24/1,632 ( 1.5) 1 77/1,768 (4.4) 127/1,768 (7.2) 1
59— 757% 80/1,579 (5.1) 3.58(2.25-5.67) p<0.0001  122/1,693 (7.2) 1.71(1.27-2.29)  p<0.001  235/1,693 (13.9)  2.08(1.66-2.61) p<0.0001
JEIEREPN
72l 50/1,715 ( 2.9) 1 84/1,843 (4.6) 1 154/1,843 ( 8.4) 1
Y 54/1,496 (3.6)  1.30(0.87-1.92) ns 115/1,618 (7.1)  1.64(1.22-2.19)  p<0.001 208/1,618 (12.9)  1.673(1.34-2.09) p<0.0001
e I
TEH i 23/1,579 ( 1.5) 1 70/1,709 (4.1) 1 122/1,709( 7.1) 1
ATEPE e L E 17/ 742 (2.3)  1.52(0.80-2.86) ns 25/ 805 (3.1)  0.74(0.46-1.18) ns 66/ 805 ( 8.2)  1,14(0.83-1.56) ns
TR R I E 64/890 (7.2)  4.40(2.70-7.18) p<0.0001 104/ 947 (11.0) ~ 2.70(1.96-3.72) p<0.0001 174/ 947 (18.4)  2.64(2.06-3.39) p<0.0001
& HR AR I g
L 80/2,302 ( 3.5) 1 149/2,479 ( 6.0) 1 244/2,479 (9.8) 1
HY 24/ 909 (2.6)  0.81(0.51-1.29) ns 50/ 982 (5.1)  0.87(0.63-1.21) ns 118/ 982 (12.0)  1.32(1.05-1.67)  p<0.05
ELDLAV 27 u— L IMLE
7L 89/2,311( 3.9) 1 160/2,482 (6.4) 1 253/2,482 (10.2) 1
HY 15/900 (1.7)  0.46(0.26-0.80)  p<0.01 39/ 979 (4.0)  0.63(0.44-0.90)  p<0.05 109/ 979 (11.1)  1.17(0.92-1.49) ns
{EEHDLAV AT BV IfILfiE
L 92/2,914 ( 3.2) 1 183/3,143 (5.8) 1 319/3,149 (10.1) 1
HY 12/ 297 (4.0)  1.28(0.69-2.38) ns 16 /318 (5.0)  0.85(0.50-1.44) ns 43/ 318 (13.5)  1.38(0.98-1.95) ns
hREE( L (LH=2.5)
7L 72/2,054 ( 3.5) 1 141/2,222 (6.3) 1 196/2,222 ( 8.8) 1
Hy 32/1,157 (2.8)  0.84(0.55-1.28) ns 58 /1,239 (4.7)  0.75(0.54-1.02) ns 166/1239 (13.4)  1.68(1.35-2.01) p<0.0001
BRI
EH - B A ik 84/2,782 ( 3.0) 1 153/2,985 ( 5.1) 1 293/2,,985( 9.8) 1
HABFEREIR I 9/ 193 (4.7)  1.48(0.73-3.00) ns 13/ 218 (6.0)  1.14(0.64-2.05) ns 22/ 218 (10.1)  0.99(0.63-1.57) ns
TR HE R IP 11/ 236 (4.7)  1.32(0.69-2.52) ns 33/ 258 (12.8)  2.53(1.69-3.79) p<0.0001 47/ 258 (18.2)  1.86(1.32-2.61)  p<0.001
B PR A I JE
L 84/2,460 ( 3.4) 1 148/2,650 ( 5.6) 1 199/2,650 ( 7.5) 1
Hv 20/ 751 (2.7)  0.85(0.51-1.39) ns 51/ 811 (6.3)  1.19(0.85-1.65) ns '163/ 811 (20.1) 2.34(1.85-2.95)  p<0.0001
LI 50
7L 78/2,075 ( 3.8) 1 148/2,243 ( 6.6) 275/2.243(12.3) 1
v 26/1,136 ( 2.3)  0.67(0.42-1.06) ns 51/1,218 (4.2)  0.65(0.47-0.90)  p<0.01 '87/1,218 (7.1)  0.59(0.45-0.75)  p<0.0001
f H I
7L 59/1,688 ( 3,5) 1 100/1,691 (5.9) 1 220/1,691(13.0) 1
v 43/1,516 (2.8)  0.78(0.52-1.17) ns 89/1,517 (5.9)  0.98(0.73-1.32) ns 115/1,517 (7.6)  0.54(0.42-0.68) p<0.0001
S A AL
7L 175/3,107 ( 5.6) 1 316/3,107(10.2) 1
Hy 16/ 104 (15.4)  2.69(1.54-4.71)  p<0.001 19/ 104 (18.3)  1.65(0.99-2.77) ns
DR BTRRR R
L 88/3,020 (2.9) 1 326/3,262(10.0) 1
Hv 16/ 191 (8.4) 2.69(1.54-4.71)  p<0.001 36/ 199 (18.1)  1.83(1.25-2.69)  p<0.01
M IR FEAE
7L 85/2,876 ( 3.0) 1 163/3,099 ( 6.3) 1
v 19/ 335 (5.7)  1.65(0.99-2.77) ns 36/ 362 (9.9) 1.83(1.25-2.69)  p<0.01
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MR BE A\ L C BRI & H KIE O 4 v A WAE
BRAOHBEZRL72DT, WHEDRET — 5 ~DEH
RS A HIZ, WIRIMAEGHE 2 By L 72 BRI B w
THEWAT— 5 (FAEERE) o FEz ZciE
GBI K D, B RIE L HAGED (2 L] [H 0]
THIL72(£ 7). & SITEMPERINICE 7 4% (https:/
www.niph.go.jp/journal/data/67-2/7-suppl.pdf) (278 L7=.
BB FHME T T2 L] BT [HY ] HTEh
PERENG & LHEC AR <, BB, DGR, $RaRgiiE,
LDLa L A5 a—)b, HDLI L XA 57 T — VA KA - 7=

6 50-75mBMICH T HMEP, DRESSIVEMERRFEEGREFOREYS (SEERR)

[ERISEYS
e bRIA 1 . ZEef (L iN=3,102 $%:N=102) DR (2L:N=3,015 H%H:N=189)  BIER MR :N=2,864 % :N=330)
(RRAZ%0) A7 E)— - — - — - —
A R (95 %EMIKM)  PHiE F oA (95%EHIXA) P A AL (95 % EHX ) Pfi
Al (50-5817%/59-T5m% ) 2.95 (1.81-4.82) p<0.0001 1.35 (0.98-1.85) ns 2.00 (1.55-2.57) p<0.0001
JEEEEEPN (/7L ) 1.06 (0.70-1.61) ns 1.42 (1.03-1.94) p<0.05 1.18 (0.92-1.52) ns
[SRIINE CIE S M/ ARIEHR @ L ) 1.70 (0.89-3.25) ns 0.70 (0.43-1.14) ns 1.08 (0.77-1.51) ns
CIEH L/ Va9 P e e ) 4.35 (2.58-7.33) p<0.0001 2.12 (1.49-3.01) p<0.0001 2.33 (1.76-3.09) p<0.0001
mRaE{(LH=2,5) (/721 ) 0.87 (0.55-136) ns 0.68 (0.48-0.96) p<0.05 1.42 (1.10-1.82) p<0.01
B R (E - BES/ RIBTRE IR ) 1.26 (0.61-2.61) ns 1.04 (0.56-1.92) ns 0.95 (0.57-1.58) ns
(IE& - 5555/ TR R R %) 0.88 (0.45-1.73) ns 2.10 (1.37-3.22) p<0.001 1.62 (1.11-2.38) p<0.05
15 DR B I iE (®v/72L) 0.68 (0.40-1.16) ns 1.02 (0.71-1.47) ns 3.48 (2.70-4.48) p<0.0001
Luiteting (/7L ) 0.86 (0.54-1.38) ns 0.76 (0.54-1.07) ns 0.63 (0.48-0.83) p<0.01
i F AR (Hv/72L) 0.70 (0.46-1.07) ns 0.94 (0.69-1.29) ns 0.49 (0.38-0.63) p<0.0001
B (dHY/72L) 1.28 (0.74-2.23) ns 1.42 (0.94-2.17) ns —
IR (®v/72L) 1.84 (1.01-3.36) p<0.05 — — 1.38 (0.90-2.11) ns
iz (dv/72L) — — 1.95 (1.08-3.51) p<0.05 1.36 (0.79-2.35) ns
P : Waldift #t ik (7 — 34 (ZIE SV ChE
WRSEEEL TS $ (1 A OWRFEA SR X AR S 2310084 b, 721360 A LL ER>TOHH 1 THY, Fol 1 A b %k->THHH
Ay RLEBWAZIAX N, SRV AT 47 BRI (4 COBERZFIFH A I L0HEE
xR7 BEBEELBHREOC (L] E[HY] TOEKRET — 2 (EAMBEHRE
DFEHEOLE (BIEMAEESES %K< BEMH)
TR TR O Aan
35—495% N = 3,229 / 50—75% N = 3,008 35—495% N = 2,931 / 50— 755k N = 2,784
FeLildby 7oL HY 7L »HY
N = 3,621 N =2,616 N =3,335 N = 2,380
AE ARl ARl ZEAEN ARl ZHAEH
B SLH) + SE M4+ SE PfiE ¥+ SE SH)+SE PiE
JE 1.9240.001 1.920%0.001%%% ns 1.925+0.001 1.918=0.001%#x <0.05
I HIME  2.11040.001 2.101+0.0013%k% ns 2.102%0.001 2.114=0.001%** ns
PraEmE  1.900220.001 1.888=0.001%%* ns 1.890£0.001 1.905=0.001%#* ns
FPERERE 2.0274£0.004 2.080 % 0.005%%% ns 2.048%0.004 2.0540.005 ns
LDL 2.088+0.002 2.0770.002%%% <0.05 0.2.1000.00: 2.057 £ 0.0023* ns
HDL 1.76010.002 1.72970.002%%%* ns 1.72240.002 1.779£0.002%** ns
LH 0.327+0.003 0.348£0.003%%* ns 0.378+£0.003 0.2780.004%* ns
I ET T L SE (FRUERRZE) 1T R 1 OF SR AT A 228 e L LT 2800 BT I 1,
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ZHAEHIE  F ik & 720 ) [0 1 LD HAEH, 2 EAEH A B E, (S I LMAEHE Lo
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TLJEE Y - TWRITE FE A (1 B OWRJEE A X BHEAEH0) 2810084 1, E72136 A L EW->TNDHE | THY,
1 A SR - TN,
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