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FEZVEE Catdi T %) Z DT — % OFFfliZ DN T
WBRITMETIREIN TN A9, KIFETIE, &
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WRTHD GRD. AMETIEZ DOIFHZ#EED
HR—=Z2 T4 VREFE TOREBMOIEESE LTFH
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(HbAlc) - IE'E (High Density Lipoprotein 7 L 2 7
o —)b [HDL- 2 L 27 B —)V ] + Low Density Lipo-
protein 7 L 27 0 —)l [LDL- 2 L Z270—)V]) -
M (RGRHA - ULAEEDT) - BMI (Body Mass Index),
MZHHDS 5 (2055 510 kg LL EOKRES I,
CERIEETE |, T1[E30%9 DA EoiE w8 2 H L L1
LR, TEREEZ 1 H 1 EEDL L] onwT s
DF—% BNRIE 178 A, TN HDE2,996 A% Fist
L 5,708 A (12,006 A, Zcih3,612N) % ik fig
rxtgFe Lz (K1),

2. BREER, 7Ibhhh XBREREOTEER
T ABRBERIL, FZ2ICX 520605 DIKEE
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JEIEGG ] B, 20K DFED AT D 510 kg A m O I 1
7D BMI 25 kg/m? DL b 7% [ (RE B hndee L - AR |
T, 205K DFE DIRED 510 kg BL_E D hny> BMI
25 kg/m* Kz [REIINA Y - JEIE ] BE, 205%
DOEFDEED 510 kg LA EDIEINAD BMI 25 kg/m?
Pl b7z TREEMAEY - i) B & L,

T RALE, R—=ZF4 VOB ZLEDID
017 FEETOMBOBERKBIEE Ul ER
&, BEIRIE A K Z A 2019122 &7, 1) 2EH
IRF IR 126 mg/dL DL F, 2) B IFf 1B 200 mg/dL DX
k, 3) HbAlc 6.5% LI L (NGSP), 4) P T3
O - 4 > 2) VEFHOEROWIT iz 3
ek Uk, miElL, SIEEESA N Z4
201912265 & W, 1) UUAHEIA LT 140 mmHg P I,
2) HEERIAIMNA90 mmHg BL E, 3) FEEAIORAH
DOWIT NI ZMGT- I %a & Lic, IRERFEIE,
IR EBTBEN A K Z A4 220170 1 kT
ioBEHHABEE,) S, 1) LDL3 L 275 0—)
160mg/dL LA E, 2) 3L 27 u— L& FiIF5HED
RAEY OWINh i ITHEE Lz,
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|RifsT&E 5708A (B 2,096A, &if3,612A)
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BN Z ANTze 612, Bl oM s
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Hr 7 b id SPSS Statistics Ver297% fifi il L 7=,

4. RIEBEANOEE

TEAIBHRIZE D 2 T X TOIEEIL I & A
Tirbh, FARFHL»SIIEABERE S RWIES
fbE N7 7 — 7 DMRAE R R D 7 6O D it i &
L’C%[E%f’éj(% ZHREEEI N TV, ZOTF =YD
MR DWW T EATE OHREBTERIN T
%, itﬁﬂm IZOWTCIBEERRA KRR OMm
HMEEBEZDOFREZZ T OKREZB WD ORRES
20180370, #F 7 H20194-03327H),

Il #ff 32 #& R

gt R M 2 1k D P 1364.3 £ 7.95% (1%
63.8 + 8.6/%, ME64.6 +7.3/%) Th -7l Fii
BEFER (EHEREFZE) 12314 (£1.13) £Th -
7oo BRI A (20134F E~20174F %) O B IR
DFHLFAE L H 12,096 A 126 A (6.0%), Pl
3,612 133N (3.7%) Th -7,

%21k, BLMo4HOEETHL, Fesd
(REEINMmE L - JRIRE Famb 2 <, BED
53.5%, LMEDT71.5% & i, Ao ®E BT
H5H REHIMAEY - JEAEM ] B, P41 A
(20.6%), ZPE419A (11.6%) Td - 7=. 4 EEHD
X FEOEETI, B, [RERInE L - JER
s | B ERAE <, Tt 4 B CHREE D
W Th -7 Fek HIEM, PHEiimE, 2258
Bk, HbAlc, LDL 2 L 257 0 —)LIZ >\ Tl
4 CHERZEZRD I, BMI A @ [{AEH N
HY - e B, [AER I L - e BEC
INHDIREORED S > Tz HHED [{KEE

Y - JENRE ] AR [REE I U - JEIRGS | B
T 5 &, MMimﬁ&%%mwﬁ%ﬁf
HHLODOERHTIVE L, WML - 2250
M - LDL 2 L 25 0 —)b - thFPEISIE 2 mmm
IZHY, HDL 2 L 27 0 — )L xH(RIEEN TS H
MTh-tz, £z, HEHEETIE [{AEMENEL - JE
et | BEE e U CIEFIZ K E D - 720%, FiE431
ANHF192 A (44.5%), ZetE419 A H346 A (82.6%)
WEFEAEME LN (B85 cm K, 2290 em A i)
Th-7,

B Et OFERIFH R FIE DN — N Ha 3£ 3 105
L7z, [RES I L - JEARGG ) #FaslfEs L
AN — N (95% FHEXE [CL) &, FHE (£
HEMAEY - JEEw | B 1.77 (95% CI @ 1.26—
249) L [AEWMIAEY - IBu ) BF 276 (95%
CI:205-3.72) DEEIZED -T2,

RBLMOfIT 2% 4 1R Uiz, BYETIE [AEE
A Y - IR B 2.06 (95% CI: 1.34-3.18) O
&ﬁﬁ o Toe —, TR TAEENE

- B | OBE 2 3.68 (95% CI: 2.44-5.53) 12 /0%
’C HEEB TEREHMIMAY - JERM FE219
(95% CI: 1.35-3.55) CTH /Y — NN EEIZS
O 730
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BiroREdziy, AvyR) vy rzyvryRo—AlC
EHLEZTHY, BERWEOAIEEERO 7B
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REDIFENZDH v N 7ED D&l ->Thb
BMI 25 kg/m? A |- & % 42 & 72 5 72\ BMI 25 kg/m?
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WAk L C AR L7z, £ LT (20K DR



20254 3 H15H $72% HALMGRE 35 203
*®2 FhikEE BMI A EGHE 4 oM
(RESIMEL - (REREL - (RERINAD - (RERIED -,
JERE BE i FERE i IE2
B (n=2,096)

AEL, n (%)® 1122(53.5) 116(5.5) 431(20.6) 427(20.4)
Flin (R 64.6 +8.3 62.2+9.5 63.3+8.38 62.3+9.3 <0.001
BMI (kg/m?)" 21.6+1.9 26.6 = 2.0 234+ 1.2 27.2+92.1 <0.001
BEPH (cm) 79.9 £ 6.0 90.8 + 6.4 85.9 + 4.7 93.7 + 6.4 <0.001
I AT (mmHg) 126.8 +16.3 130.1 +17.0 128.0 + 15.1 130.3 + 15.7 0.001
RSN, n (%) 308(27.5) 49(42.2) 155(36.0) 194 (45.4) <0.001
ZENFIG R (mg/dL) 93.9+9.7 94.9 + 10.7 96.7+9.8 97.3+10.2  <0.001
HbAlc NGSP (%) 5.46 + 0.32 5.48 + 0.30 5.51 = 0.32 5.58+0.33  <0.001
HDL 2 L 250 —) (mg/dL) 61.9+15.3 56.8 + 13.8 56.5 = 13.5 537 +132  <0.001
FRPEARRS (mg/dL)e 96(24, 1,645) 114(43,617) 110(36, 747) 127(31,931)  <0.001
LDL 2 L2570 —)V (mg/dL) 121.3 +31.2 128.2 +39.7 124.5+29.9 126.0 = 30.1 0.01
R MESE N, 2 (%) 128(11.4) 19(16.4) 78(18.1) 93(21.8) <0.001
EENEREEEHY, n (%) 313(27.9) 18(15.5) 110(25.5) 103(24.1) 0.023
Rl S 0.843

JEF, n (%) 326(29.1) 26(22.4) 143(33.3) 146 (34.2)

g2 iR, n (%) 194(17.3) 19(16.4) 61(14.2) 79(18.5)

HHEE (HAMNEE 1 &K, » (%) 152(13.6) 13(11.2) 62(14.4) 41(9.6)

HHAGE (HAERE 1~2 580, » (%) 273(24.4) 39(33.6) 102(23.7) 92(21.5)

BHE (HAERE 2 580 E), » (%) 176(15.7) 19(16.4) 62(14.4) 69(16.2)
1151303 L ED#EEIH Y, n (%) 551(49.1) 60(51.7) 195(45.2) 171(40.0) <0.001
FEBZ 1 H 1R EHD, n (%) 643(57.3) 63(54.3) 220(51.0) 203(47.5) 0.015

7 (n=3,612)

AN, n (%)° 2,583(71.5) 154(4.3) 419(11.6) 456(12.6)

Flin () 64.4 +7.5 65.2+7.2 64.7 +7.3 65.0 £ 6.9 0.248
BMI (kg/m?)" 20.8 +2.0 26.4 + 1.4 23.0+ 1.5 28.2+ 3.0 <0.001
BEPH (cm) 774+74 89.6 + 6.7 84.0 + 6.6 93.7 +8.1 <0.001
I e (mmHg) 124.0 +16.8 129.5 + 14.8 126.3 +15.7 1309+ 156  <0.001
FEEAROMMR, n (%) 578(22.4) 65(42.2) 130(31.0) 246(53.9) <0.001
ZEAFIRFIMFE  (mg/dL) 90.3 +8.8 91.9+9.4 93.1+9.3 95.7+9.8 <0.001
HbAlc NGSP (%) 5.50 = 0.30 5.57 +0.33 5.58 = 0.31 5.66 +0.32  <0.001
HDL = L 279 —)U (mg/dL) 712+15.8 64.2 +13.9 64.7 + 14.8 59.5+13.6  <0.001
FRPEAERS (mg/dL)¢ 85.0(25,1,935)  102.5(35,483)  102.0(44,523)  121.0(36,536) <0.001
ILDL 2 L2570 —)b (mg/dL) 132.1 =+ 30.1 137.5 + 32.0 136.8 + 31.2 134.8. = 34.2 0.004
I IMIEEDOHR, n (%) 536(20.8) 50(32.5) 131(31.3) 177(38.8) <0.001
EENLREEEHY, n (%) 153(5.9) 14(9.1) 28(6.7) 26(5.7) 0.001
BB 0.055

JEF, n (%) 1,786 (69.1) 113(73.4) 282(67.5) 333(73.0)

W2 (R, n (%) 450(17.4) 19(12.3) 84(20.1) 77(16.9)

HHE (HABERE 1 &K, » (%) 216(8.4) 8 (5.2) 27(6.5) 20(4.4)

fEHAGH (H AR 1~2 &K, n (%) 103(4.0) 11(7.1) 20(4.8) 16(3.5)

B HAGE (BRI 2 500 ), » (%) 28(1.1) 3(1.9) 5 (1.2) 10(2.2)
1101305 L Fa#nE 2 H 1 FELL EHY, n (%) 1,194 (46.2) 71(46.1) 174(41.5) 183(40.1) 0.001
HRESE 1 H 1R EHD, n (%) 1,472(57.0) 88(57.1) 220(52.5) 219(48.0) 0.022

a) MRMTEEERA AR (12,096, Z1E3,612A0) IZHT5E 4

b) BMI : Body Mass Index ¢) Fufl (R/IME, fANH)

O EIL, M = BEREA  SImHEEDONIRIZRZ |, SlRmEED NI 3 X0 &aT

5 DOEERIAH10 kg DL Ed %5 BMI 5325 kg/m* K
MON] OFIZER LT, &HEORERBHHRE S
OB Z MG Uiz, A& HEFORERBHT BLIEERIL S
1:6.7%, Zt55% THY (E4), Z DR DOHERH
DFHFIE DN — P Il, LTl Nokg M E

DOREIINE L 2> BMI 25 kg/m? Kl | & HX
THEIZED 5T BT S, FFIEHD AT H20
K B OREREINAN0 kg DL EH D AIZHONWTUL,
BMI 2325 kg/m? L | "C & % R 12 72 2 120 5 B IR
WOTEINAZT HLENS D Z EHREI NI,
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B12E HARHRE

B35 202543 H15H

F£3 FLEHREIRIITEAIED /N — Nk

B4 (n=5,708)
YR N 95%
BRI YRR (B
REEIG N X BMI (RERT NS U - JERES 107/3,705(2.9%) Ref.
(RERAINAE L - 0 15/270(5.4%) 1.65 0.95 2.84
(REIIAE Y - JEAESE 52/850(6.1%) 1.77 1.26 2.49
(REHINE D - AE 85/883(9.6%) 2.76 2.05 3.72
L PR, i, PEELERN, ARIEME, w2, EEVEME, SMEEICIHEL-ET IV
&4 BHFERIRETHFED /N — N L
BYE (n=2,096) P (n=3,612)
FE RIS v 95% FE RIS e 9%
mises TP s wases T TP o
(RIS < BMT (RS U - JEAMGG 47/1,122(4.2%) Ref. 60/2,583(2.3%) Ref.
REIE A U - B 10/116(8.6%) 1.90 0.95 3.78 5/154(3.2%) 1.19 0.47 2.99
RESIA Y - JEIE 29/431(6.7%) 1.45 091 231 23/419(5.5%) 2.19 1.35 3.55
RERIAEY - B 40/427(9.4%) 2.06 1.34 3.18 45/456(9.9%) 3.68 2.44 5.53
TEL : BIE, FEEOLs, SRS, WO, EEPRE, BB CHEE LTS

0/ D DREIINE AR v 7y v Ro—LA
EDOBEIZOWTIE, W 2D END B,
Sogabe 53 VG 4E n465% 55 M 77 B & 0 o i Uik
IZ X B2 M0 & DIRE AL & Z D %85 H D
HELERE QP HLRAE & OB A W LY, B
FED A v ZRIZAREIN 5 % DL E15% K, 15%
Pk EREREINEEIE S, TRERE S OB E
MR 72D T EDIREINTZN, @2 (R—25 4
VIE) o BMI TR HME LTI b Tt
W\ Zhang 5%, HARADFHEZEE CHET
467%) 7 20iKIEN O DIREZLE 4 (0T 4 FEHIZ 5
A ARY) v 27y Na—250FE OB %
N B HEWIFIE 24T - 727, BMI 25 kg/m? A5 & BMI
25kg/m? L FIZ P T4z 728 2 A,
BMI 25 kg/m?* A TIIAHEE IO 2L @& K E <
b Z L&, |, &mhtElEl, (RHDL 2 L2

T U —)b, EZENEFREMEE D A OF R IE o F B
N -7z, —JiT, BMI 25 kg/m? L b Tl AEE

LIZBEDL Y < A R v 7 v v Fo— LD GHHH
FEX @D - T2 BHEIZ I T BMI 25 kg/m? A i C
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Effect of the combination of “weight gain of more than 10 kg since age 20”
and obesity on the new onset of diabetes mellitus

Hanako Naruse™, Kazuyo Kuwasara®, Aya Hirata*, Yukiko Imar¥,

Daisuke Suctyama™®?* Mika Funamoro™ and Tomonori OKAMURA™

Key words : specific health checkup, standard questionnaire, diabetes mellitus, weight gain, body mass index

Objective  Few reports have examined the association between “weight gain since the past combined with the
presence of obesity” and diabetes mellitus (DM) . Therefore, we longitudinally examined the influence of
the combination of “weight gain of 210 kg since the age of 20 years” and the presence of obesity on the
new onset of DM.

Methods We identified 8,704 National Health Insurance enrollees in Habikino City, Osaka Prefecture, who
underwent specific health checkups in 2013. After excluding those who had DM previously and those
who were untraceable and had missing data, 5,708 participants were included in the analysis. The risk of
the new onset of DM was classified into “no weight gain/non-obese,” “no weight gain/obese,” “weight
gain/non-obese,” and “weight gain/obese” groups. Weight gain and obesity were defined as gaining
210 kg since the age of 20 based on responses to a standard questionnaire from the Ministry of Health,
Labour and Welfare and a BMI 225 kg/m?2. A Cox proportional hazards model was used to examine the
risk of the new onset of DM.

Results  Participants’ mean age was 64.3 & 7.9 years. During the mean follow-up period of 3.14 &£ 1.13 years,
126 (6.0%) men and 133 (3.7%) women developed DM. The hazard ratios (95% confidence interval
[CI]) for the new onset of DM were significantly higher in the weight gain/non-obese (1.77 [95% CI:
1.26-2.49]) and weight gain/obese groups (2.76 [95% CI: 2.05-3.72]), with the no weight gain/non-
obese group as the reference group. By sex, the hazard ratio for men in the weight gain/obese group was
2.06 (95% CI: 1.34-3.18), whereas the hazard ratio was higher for women in the weight gain/obese
(3.68 [95% CI: 2.44-5.53]) and weight gain/non-obese groups (2.19 [95% CI: 1.35-3.55]).

Conclusion Weight gain was a risk factor for the development of DM in individuals without obesity. This factor
was more pronounced in women, who had a higher risk of the new onset of DM if they had gained >
10 kg since the age of 20, even if their BMI was less than 25 kg/m2. The results suggest that those who fall
into this category should receive lifestyle improvement guidance, even if they are not eligible for specific

health guidance.
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