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Incidence of and Risk Factors for Diabetes among Elderly Individuals with Impaired Fasting Glucose

Noriko UJIHARA, Michiyo HASE, Mari OSAWA and Ryoichi MISAKA

Institute of Geriatrics, Tokyo Women's Medical University

We investigated the incidence of diabetes and risk factors for the onset of diabetes among elderly individuals
with impaired fasting glucose (IFG) who visited the Institute of Geriatrics at Tokyo Women’s Medical University
for check-ups in 2007. Among 300 individuals (mean age, 70.7 = 7.3 years) with fasting plasma glucose (FPG) 100-
125 mg/dl at baseline, 20 subjects (6.7 %) showed diabetes after 5 years. Of the 82 subjects with FPG 110-125 mg/
dl, which is currently used as the cut-off for IFG in Japan, 17 (20.7 %) were diabetics after 5 years. Based on logis-
tic regression analysis (stepwise method) for participants with FPG levels between 100-125 mg/dl, significant risk
factors for onset of diabetes within 5 years included hemoglobin (Hb) Alc (odds ratio (OR) 65.089, 95 % confidence
interval (CI) 4.329-978.571, p = 0.003), FPG (OR 1.141, 95 %CI 1.043-1.248, p =0.004), AST (OR 0.816, 95 %CI 0.711-
0.936, p =0.004), and history of stroke (OR 8.088, 95 %CI 1.109-58.987, p = 0.039). For participants with FPG levels >
110 mg/dl, HbAlc (OR 105.93, 95 %CI 3.658-3,068.165, p = 0.007), triglyceride (TG) (OR 1.028, 95 %CI 1.007-1.050, p =
0.01), AST (OR 0.814, 95 %CI 0.685-0.968, p = 0.02), and history of stroke (OR 16.09, 95 %CI 1.429-181.224, p = 0.025)
were significant risk factors. These findings suggest that early intervention in lifestyle is an effective means of
preventing the onset of diabetes in elderly individuals.
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[ Person who received health check in 2007 n=2094 ]
Impaired Fasting Glucose (IFG) n=852 ]
Age = 60 years n=515 ]

Person excluded
Already diagnosed diabetes n=22
HbAlcZ 6.1% n=36

Person who did not receive check up in 2012
n=157

[ Subject n=300 ]

Fig. 1 Enrollment of subject
Impaired fasting glucose (IFG) was defined as fasting
glucose level of 100-125 mg/dl.
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Table 1 Baseline demographics and characteristics

of participants.

n 300
Age, years 70773
Male, % (n) 74.0 (222)
Body mass index, kg/m? 235+28
Waist circumference, cm 86.0+74
Blood pressure, mmHg 124+12 / 759
HbAlc, % 55+0.3
Fasting plasma glucose, mg/dl 1069+58
HOMA-R 144+0.77
LDL cholesterol, mg/dl 127.0+272
HDL cholesterol, mg/dl 62.2+158
Triglycerides, mg/dl 113.6 +60.0
ALT, mg/dl 255+126
AST, mg/dl 252+80
YGTP, mg/dl 436+37.2
Uric acid, mg/dl 6.0+14
Estimated GFR, ml/min/1.73 m? 55.4+12.3
High-sensitivity CRP 0.081 =0.090
Antihypertensive drug, n (%) 185 (61.7)
Statins, n (%) 125 41.7)
History of ischemic heart disease, n (%) 27 (9.0)
History of stroke, n (%) 15 (5.0)

Values represent number, percentage, mean = SD.

1.299, p<0.0001), HbAlc (2832, 25.380-3,161.27,
p<<0.0001), J#EZE D BEAE (3941, 1.015-15.307, p=
0.034) ALT (0.930, 0.869-0.996, p =0.039) AST (0.799,
0.705-0.906, p<0.0001) 234 & % fabRH -+ CTdh - 7-.
OY AT Ay ZWEaHr (A7 774 X)) 247
9 & HbAlc (OR 65.089, 95 %CI 4.329-978571, p=
0003), FPG (1.141,1.043-1.248, p=0.004), AST
(0.816, 0.711-0.936, p=0.004), Hx#EZEDEEAH: (8.088,
1.109-58.987, p = 0.039) 7% 5 4 [H] O HE R I FEHE D AT
L7-fab&N§TdH -7 (Table 2).

FPG110 mg/dl 2L L 82 % T $ % &, H
Il 4@ 43 A1 T 1k, HbAlc (OR 94.737, 95 %CI 5.058-
1,774431, p=0002), HDLC (0.954,0.913-0.997, p=
0037), TG (1.017, 1.002-1.032, p=0024), ALT
(0924, 0.853-1.000, p=0.049), AST (0.819, 0.706-
0950, p=0.008) A B LGN T Th -7, T/,
FERICAT o 720 VAT 4 v Z GG (AT v 7T
4 Z#:) Tix, HbAlc (OR 105937, 95 % CI 3.658-
3068165, p = 0.007), TG (1.028,1.007-1.050, p =
0.01), AST(0.814, 0.685-0.968, p=0.02), H##ZEDIE
£ (16.09, 1.429-181.224, p=0.025) A7 L 7= fafe Al
T CTH o7 (Table3).

HbAlc % 425 #§ % & HbA1c<53 Tl
& E 1 % £, 53<HbAlc=55T iF11%, 55<
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HbAlc<57 T 13 119%, 57<HbAlc T ¥ 224 %
VB PRI FEAE A5 A & L7z,
z =

SR ORFHERTIE, ZE2ZZ L7260 LT
FPG100 mg/dl LA E® IFG @ 5 4E £ OFERIE I IE R
12 6.7 %, FPG110 mg/dl Bl LTI 207 % Tdh - 7.
IFG ®ZWidk# & LCix, FPG 110 mg/dl 25/ 5
NTWBEA, X0 B TOS ADHERIGIRE T B 12
ATH S L) FHAEIEZL C, BHFZETIE 100 mg/
dl 2L EZxg & L7 Noda 5 ® JPHCstudy” 12 B W
T3, FPG102 mg/dl Ph_b CHEFR G ISAE DS BIIN§ 5
b, 110 TiE4 < 100mg/dl 2 4 v b+ 74
ELTHG, MATAHZEZERL TS,

VAEHE R BB B E A ML CTB Y, ZohT
b BRI OYEMASE I TH 5" HEIRIE L
MEZREER, BHEBOYVRAZ 7725 —ThbH,
PHVE" R N aX=T7Y, T LA N, G EDE
FIEBEHOV A2 7775 —=L LTHEHIRTWY
B, L72h3-> T, BRIWIIETRIX, Zhb ol
BRERBFIERFEOTHIIC 2L E 2 bh
. ZOXDBENG, EkvE ORI ESR % P
LS UHHRIBFIE L FHi§ 5 2 L IZRETH OBl
HEFEMEHRCBT 2 EREHFICLERNTH S
LEZLNS.

i B B 285 B OB R FIE RIS IS L o TS F
EFThA. ¥E® Forouhi & » #Hi4E" T lx FPG
100~125mg/dl ® IFG % 104EH 7 + @ —7 v 7
L, BFEHERIEIAE S 1L FPG 110~125 ml/dl Tl
175/1,000 A4E, FPG 100~110 mg/dl TiZ 6.2/1,000
MEEENTWS., Frx—2 01821 ADIFG I
2T ADDITION study” Tl 35 4 O FHA T
11.8/100 N4ETH Y, R—2Z 54 »® FPG, BMI,
TG A, BERWIIEDOIV AT T 775 —Tholzk
HELTWAS. 72, Chen 5D 1,306 ADOEHTE AN
TOMREYTIE, 3EM T 6 %HHEIRIF % FIE,
FINNISH DIABETES PREVENTION STUDY Tl
impaired glucose tolerance (IGT) ® 4 4[] O HE IR I
FIEHIL 23 % TH-o72" e MEL TS, i 2HD
1L 40~69 7% & FinE Z BRAL L Tw b, Chen
5 OHETIIRGIL 40~79 % TH 2 23, FIERA
574 % , FINNISH DIABETES PREVENTION
STUDY T FI4E i 55 ik & H4ETH - 7.

HAIZ B A Al E AFFE oS < b iR e &
OFERIBRIERII 1 EDHD 1~10 % L 2T T4
MENREN TV B, Kosaka 5 ® 30~60 i D



Table 2 Single and multiple regression analysis of risk factors for onset of diabetes in the 5 years after baseline

(FPG levels of 100-125 mg/dl).

Single logistic regression analysis

Multiple logistic riegression analysis

Independent varible

Odds ratio 95 %CI p value Odds ratio 95 %CI p value

Age 1.054 0.996-1.115 0.069

Sex (male%) 2073 0.591-7.276 0.255

Systolic blood pressure 0.992 0.955-1.031 0.696

Diastolic blood pressure 0.996 0.943-1.052 0.882

BMI 0.965 0.823-1.131 0.658

Fasting blood glucose 1.205 1.119-1.299 <0.0001** 1.141 1.043-1.248 0.004
HbAlc 2832 25.38-3,161.27 <0.0001** 65.089 4329978571 0.003
HOMAR 0.933 0.505-1.723 0825

High sensitive CRP 2.35 0.019-284.11 0.727

Triglyseride 1.002 0.995-1.009 0.582

LDL cholesterol 0.999 0.983-1.016 0.927

HDL cholesterol 0.986 0.956-1.017 0.378

ALT 0.93 0.869-0.996 0.039*

AST 0.799 0.705-0.906 <0.0001** 0.816 0.711-0.936 0.004
YGTP 1 0.987-1.012 0.957

Estimated GFR 1.032 0.996-1.070 0.086

Uric acid 1.032 0.733-1.455 0.855

Statin use 1.157 0.468-2.881 0.754

Antihypertensive drug 0919 0.364-2.322 0.858

Ischemic heart disease 1.882 0.515-6.884 0.339

History of stroke 3.941 1.015-15.307 0.048* 8.088 1.109-58.987 0.039

*p<0.05, **p<0.005, ***p<<0.0001.

Factors with p<0.2 in the single logistic regression analysis were extracted, and multiple logistic regression analysis (step-

wise method) was performed using these factors.

IGT W23 2 4 A58 C IE S A BE O Bl R A5 8 5
MAAERTIZ % (14FEH72D 23 %), MAKETIE
30 %725 72", Sakane 5 O WhERESLZH IFGIZH
A 3EMD T =T v TOHRETIEIMARET
82 %, FIEMABET148% (14EDH772D 49 %) 72-
727 AT b Nz KBUEEAE © FPG 100~125 mg/
dl ® 14473 N % x50 L7z JDOIT Bk T3 Ik A
BEOPERIRISAEIL 42 4ET 97 % (1 FEDH72D 23 %)
THho72". TNHOWEIE, wIhd BilE»E F
NTwiw, ShFk4 OFFETIE, 3XTH 60 %L
FoEsmEENRELTEBY, FYERKT706+71
WTHolz. SHOFERTIE, EROIFGOA v b
F 7 TdH 5 110 mg/dl L LD 512 BT 5 ket
TE 5 A5 [ O M R FEAE R A3 20.7 % (14EH 72D
414 %) L RO I, BEMENTH - 72, #
FICERE Z R L Lol 3wy, S o
WETIT X B LR REREE 2 45 5 59 K LA T ot
EF L 65 L LR % Wik 3 5 & 59 LTI
65 L LD FE#E DIE D DSHERE O R
EREPo72L LTBEY, &4 DOWIROEkE DA
RRG L U7k Rk O X 0 BRI E DS
ol b EBHT 5.

LA L, 4o HTid IFG 2 FPG 100 mg/dl
DLbEE LTG5 & 5 4R B OB IR IR S IE 1 6.7
% (14EdH 720 1.33%) EHERFFHAEIX 1/3 TH 5.
SFESELRNARBOKRE, AEEBE~OI AL
PRIBFAE TR RN TH A 2 EDMESINTEY,
LR AZ, SOICRETFHICAHNTH 50
REMED B 5",

WERIRFEFED ) A2 7 727 7 —l2onTiE, BF
O TIXIMAEEASRK SRS RV A2 T 77 ¥ —T
H5H. I, BML TG, SIEZREDRY A2 7 7
75 =L LTHIFSENTHEIW - SRk %
DOWFFETIX, FPG, HbAlc DA DM L7z X7
777 % —="Tdo7. HbAlch.3 %LU T TIHEIRIKIE
FEB X020 7245, 5.7 %LL L TR IFFEAE R 13X
20 %L ETH o 72, FPG 110 mg/dl Bl Ed 82 AT
13 TG &M, HDL 2 L A2 5 1 — VKAl 7 E oy 2E 5%
BEBRATTICHLI LN AT 2RO TVLLEE
AOND. L72A3- T, WS5%E TR ARG EER
IR L, AT D2 L DRERIF TR RO %)
HLEZOLNDL. kg O E R T 2 7-libhfe
WK B W) 72 A ANIHE PRI FE T B WA R
ThbdbLEZOLN, SHROMAVPULETHL LEEZ
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Table 3 Single and multiple regression analysis of risk factors for onset of diabetes in the 5 years after baseline

(FPG levels of 110-125 mg/dl).

Single logistic regression analysis

Multiple logistic regression analysis

Independent varible

Odds ratio 95 %CI p value Odds ratio 95 %CI p value
Age 1.02 0.957-1.088 0.545
Sex (male%) 2872 0.596-13.837 0.188
Systolic blood pressure 1.008 0.958-1.606 0.77
Diastolic blood pressure 1.025 0.963-1.092 0437
BMI 0.992 0.820-1.201 0.937
Fasting blood glucose 1.073 0.944-1.219 0.282
HbAlc 94.7 5.058-1,774.4 0.002* * 105.937 3.658-3,068.165 0.007
HOMAR 0582 0.273-1.240 0.16
High sensitive CRP 492.8 0.392-619,503.2 0.089
Triglyceride 1.017 1.002-1.032 0.024** 1.028 1.007-1.050 0.01
LDL cholesterol 1.004 0.981-1.028 0.737
HDL cholesterol 0.954 0.913-0.997 0.037
ALT 0.924 0.853-1.000 0.049*
AST 0.819 0.706-0.950 0.008%* * 0.814 0.685-0.968 0.02
YGTP 0.997 0.984-1.010 0671
Estimated GFR 1.003 0.954-1.053 0928
Uric acid 0.991 0.694-1.415 0.959
Statin use 636 0.210-1.927 0424
Antihypertensive drug 0.5 0.168-1.485 0.212
Ischemic heart disease 1.776 0.407-7.746 0.445
History of stroke 4429 0.87-24,294 0.087 16.09 1.429-181.224 0.025

*p<0.05, **p<0.005, ***p<<0.0001.

Factors with p<0.2 in the single logistic regression analysis were extracted, and multiple logistic regression analysis (step-

wise method) was performed using these factors.

L.
COMEDORR L LTid, TiFbigER % % FPG &
HbAlc fEDOAIZ X o> THEW L T 5 5H% 5. Har-
ris 5P E TIZ FPG X ) 7§ 7w A A7 3Bk
(GTT) 2 RfMEATE 2 B LIMELTHBY, RO
IR REN G TN BZhEH 5. BEHS
WL %22 TR ANE L, HICEOLE RO AD
%9ro 722 &, BMI 253 235 & M & 23 7 /o
722 LIIHERBRIEE LR LTV AR S
5. Fl, BAMEHIRTH S LHh D, FEHRKTE
IEZ BRI L T BT REEDSH . SRS BHICE
{ DFEWHEIC L ZHI0 & OMFPLETHAS ).
i
Al DIk 4 OFZETIE, 60 % LA T FPG 100~
125 mg/dl @ IFG @ 5 4E OBERIFEIE SR L 6.7 %,
FPG 110~125 mg/dl TiZ 20.7 % T - 72. i IFG
TIIHIEE R EH T, BERIE O FIEDZ 1]
BEMEARIB S N2, N— R 5 4 VD FPG &H,
HbAlc &, OEFEHEHROGHIEE L) A7
Tr oy —LEZON, BELRETAZ)—=V
ATV, BN A L CRERINFSIE % PR %
DM ERE BB FIEERFEOFHICOEHTH

A
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o
&
5L

ZrRoNIz GHRIELICE L OEIEIC L DG &
RTHI 2/ AORRES DL ETH B EE R b
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