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T 7 2T B M R () BE ML BEAIFSY, e B ACUT
B= B N4 B FARRE A3 . L EE N DA B
(National Institutes of Health, NIH)Peter BennettZ(%F1
R P PR Bt Bt I AR e ey, =4 CBETI36
AR, SR FURE R TS s SR, Ik [ PR A B
ZiiNat Med3| 2y 2 1004F 4 b s AH G 40 duk %) B 22 L
PRI Z —. TS HORE R B 1 3 IR 15 L T
22 2 TR S TR PO s 10 B A9 X6 8 B B 4 T AR
AEZRE L. L, AR SO0 K POWE PRI 7 i 2 A s AR
o PRI, FEACRMBTMBR SN i,
FFXF AR BPHE PRI OB A 5% 7 ) A e 2.
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201H20 804EAT, T K AT TP OB, [
LTS K, PR B A R AR I T AL Bk 5 |
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TG RE R, TAENLZ 2, AR 7 2 i S,
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Figure 1 (Color online) Study design for CDQDPS (1986-2016)

55391 A(1550.1%) 155269 A (1549.9%).
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tolerance test, OGTT)TTEABE. T & it IEFEHEZIRYT
FIHE R R E A SINOGTT; A AL Z b RIwIR Y7
132 E 7E B 52 hill e MM, #5% J5 2 hifl b
>11.1 mmol/LWZWr A BEIRE HAAZSIMOGTT, HAp%
REWIBIESMOGTT. & IA 3956 A(94.0%) ¥4
A A T A= 2H2(World Health Organization, WHO)
MZR SN T OGT AN 25 16 I W (fasting plasma glu-
cose, FPG). JIHIG 1FI2 hifi ", #4E 19854EWHORY
LR DY, Hhs77 ABHSWERIGT, 630 ABE2
WA A DR, 190 A A BEA: A BRI,  HHLBS AT
MR PRTTIGT 87 & W5 R s Rl R RO PR I A T
RIMNH5.5%0 6.0%0F11.7%0. ML, 7.7%o50E 8 Ay
S5 — > DA 55— P 95 12 W s T PR DR s S8 3.
YERXTIR, 55 SIGT ARFAFENS . P AH VT BC A9 1E 5 b
iif & (normal glucose tolerance, NGT)IL519 A%
IGTHIIR] A R

2.2 IGT ARG ATH
221 HEAl a4

LT IZWIRSTT141GT, #AH$E%(body mass
index, BMI)>25 kg/m’},BMI<25 kg/m* 52, LL1:1:1:1
() Eb 9 BB AL 23 e 22 %0 BR A (138 0) AR T 141 (148
Ny B8 TEA S5 NP g8 A iz sh T i
(1350), L ARIEASINOGTTHHEN:, 576441GTT
19864FFE B= 55 N B4R 3 T S ¥ 223 K 1 % B 15 L

F 1 1985EWHOR THRFMIGT K2 ik

AR BRIE SR A AR AT ), I e A
R L S 2 R AL R PR G A 260 (P 1)
222 HEFATH

(1) XFHAH, (UL B P RAARICE %
BEPR I G THY— B IR, 7E1986~19924F (i 57 441 1a]
NS SRR A SN EHARTE s A PEAL R A
AN A

Q) hETHid, Es AGGEAERER. i
PN R B AL TSR e Rk AT e 2, (R i
XA T MRS T, TR ZUT R LL/NE A B
B FENEE, ZoRZIE R EA, HhBMI
<25 kg/m’ PR 155 5 4 H BEA B R25~30
keal/kglAH, BEHIBMI=25 kg/m #1125 keal/kglhk
i, JREE B b, HWE0.5~1.0 kg, HLEBMIA
23 kg/m s AT I, A A AR R K AL
Y. B XL EE A o 55%~65% 10%
~15%225%~30%, BRI FBEZAREA, S ZnzE
¥, A NSRS AE S EREHEYBARERME
YIRS SR R R HERE T

(3) BT, FRELIES NG 35, i
Xof A A FE S A0 DL /ING A B ) 32 sl 4 R VITBE,
S il 2R 45 A T AR B B AR S 2 38 n B AT
B, FORAEFEREESK, #5055 LU JLO AT e
(cardiovascular disease, CVD)mi K74 & & KGN =
P12 B L (FR2), & TRk E Wiz g

Table 1 Diagnostic criteria for diabetes mellitus and IGT based on WHO (1985)

23 WL I
HEIRI >7.8 mmol/L
IGT <7.8 mmol/L
NGT <7.8 mmol/L

OGTTJ52 hifiLff
E9 >11.1 mmol/L
H >7.8 H<11.1 mmol/L
H <7.8 mmol/L

%2 BIHRMLRHE"

Table 2 Activities recommended for one unit of exercise!

Bl R 12 Bl ] (min) B

L=y 1.5~3METs 30 Wb ML QhSn). WY, EEER. K
AR 3~6METs 20 P TR B AT TR, VR, B
TR 6~9METs 10 MR, R, BASMETRL. HEER, EERR
e Fon R >9METs 5 e, B REEk. ek

a) 02 B (MET) 235 45 BRI TS A RE &, | METHIXS T 1 kefAH . 1 mindfH3.5 mLAY%E A, BT kgfRHE . 1 hil#E] kealPivi,

FPRA— BB, A TIHFESO kealPhide
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(4) kBB AE T, RARE T A5
PRI EEA,  [RIAR A2 sl S AL A 15 i 2 i B 1k
T3l

RSz s mdh, MEfbis 5/ A%
TR AT 30050 1 H N R LR (BR4iR), Z 534
A WA 1RAEE3W), BG83 H IR EZE T 14
223 [ EAEHE

IR E S (FANE s T4, B4 A Gt A Ak
PRy RO R E A T SRR T B BOT A T
e @B TR, X2l & - 71E S%
W, R THIRE . Bl T IRy ik b iEfk,
VLR T f 528 X TR R PATIE DL, A 2 51
WA B 55 N R BHFERE S 2 R BRI, IEAERR3
D H(1986~19884F )l 61> H (1988~19924F )X} filr 7 32 1k
HREDT 1R, MR HA T, R, R, TR
— P AR BRI T 10 R TAG O, QSR RO 5
FE P D) LS (B 100 g A, ARk F2)J52 hifil
B 30 T1988, 1990, 19924F 45 fR24F R Bt 5 HL LR AH
6] B e X SZ AR AT e R SR A, S B
R, M. OGTTHLLHIEISE. fET s, Wik
WEEZ IR TR R, WHEITOGTT, i
FPG<7.8 mmol/L H2 hifi 4~ F7.8~11.1 mmol/LI#%
JE 7 B AT T, AR FPG>7.8 mmol/LEL2 hifi 4
>11.1 mmol/L, WIFE7~14KJ5 R TOGTTLAME 12
Wr. 5 5 I 25 2R IE B A IGTIZ W W 4k S [
ST, ANSRAF A PRI 2 bR, WA A% A2 1K
H ORI, IR T BB R R T, N
RAZ I MR LS IR B T HE PRI 12 Wibn i (B 2UKFPG
>7.8 mmol/LEFAMLIMBE=11.1 mmol/L)} A5 5 A 2
PR, WA SRR i E 2~3 H N HE 8 JT RROGTT,
DA 2 IUAE - 150 2 P 7 0 |3 2 2 0 Joe SR i PR s

23 THig R KIBIBEUYLE

F20054F LAk, € EZEETOIE ZAWHOA &
T3 N &SI K D i 0 B AF 9 Hr 4 i R N
Bk, B I I 4 5, At ge Bl 710077 36
e UMEAX R AT T 3520, 23 FI304E IR
Vi, FHAERE AL TR TRk E . IR RAE . A
AEMN . 12 B I A T I S AE T H, LA
2P A4 B A 1 O ST oS, RES iR
o PR FIAF 9 B (ANC VDR A5 K9« BRI
O PR S 75 S LI A5 I AR ) A S AR BB T 1) ke A 4
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3 RPHEDR BB EI0 2 2R oLk

R PRI BB I T AL 2 364F Bl S i Z2 A
SKNE PRI BT B3 AT e, He 322k B R R g 2
SETUNRS2IR.

3.0 AE D T BT AR B bR

19974F, IMEULTEDiabetes Care F 1T IR E 3 T i
64T 1 A 116 7 X T AT LA BTG T AT RS R & 9
AR 255, SR AL T (o R AR 245 T 00 13 o0 PR s ) i
A IEED. BARSRUL, X RAIGT AR R 64F 2
BURHEHIR67.7%, MAEKE T I, 8 THd Lk
BERGE T4 ZWFE5 5 H43.8% 41.1%F
46.0%, FE— R L BMIFIFPGREN 5, 5% B4 AH
o, 34T T4 A9 645 SRR DR A s RURS: 43 501 B KK
31%-+ 46%M42%, THlEARWAE2ER. M55
N N 2 1] SN & PN s P S ot
J7 AT HURe A B R, BiE T ARGy T HiAE
Al ] G G N [R)AE T LS50 AR R

RESR T HXTIGT ARERMAARL, ABAMPLe AT LI
I T B A 0 O T TSGR AR G A R, iR A mf
RETT ZLAA MM T HLA BB ARAT R AU SR, NI SRS 1
T PREE AR YE? T X AERERE, PMEL
NN LR T R MFPGIY284 4 1IGT HEAT 20 M7,
IR T A P06 1 5 2R RO B R R 5 R
MR B BIGT AR, XS TR 5 F AP URE ™ i
MIIGT R, (G B AR A= 1 7 TR W PR R 34
2%, TIRER MG T, 3R AT LASE 1 &
i 5% 25 RN PGPk [ 5% 22 SO il Mk T30 5 %8
USSR,

3.2 AR AT BURERR SRR ACRE DR B TR i
IR CA B AT AR A IBET - AU

IR, AERESZOAF I ARG IR, WA R4k
AR AN T, XA TR R R R AT AR
ARV S REAE R 2 ATV IRANTIIE . Bl PRI I A AE T 2K
Piv k. BTN, KRR A R Y A3 7
A TP IR IRCR BEE RS 2 X7 BETRHE— 2P I
DBEBRIAR S B SAE S T AR W AR K. TEREBR
HAMEFTR SR, MEA SO SE i B 32180
PEAT IR, T3 T WA Z (Al 7R 647+ ik
W BB R A BCR BEA G2 225, BB RIS
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TIakRE, PMELAERUIIFF ok 3T BT 5 910
— 2030, 20084F, MELL T Lancet FR & 24558, RITE
TIEE ARG B 144E 2 R, T PR IR 205 2% LX) R
AR A3%, MR KRN IR 203, 6451, Xt
Ja ke PO S5 PRI g cp AR BN S, BRI
Ak, UMEATHRAERS Rl IRFE RS, 6 ERATE T
OIS B 2R A1 ™ B AL D) i A 1 2 A XU (HHR=0.53, 95%
CI 0.29~0.99), {H 2K & 9™ H B (HR=1.05, 95% CI
0.16~7.05) B 78 7 T 1) . 35 22 5+, CVDSET - fil 4
PIBET KUt W g 222 500, 25 EDPPIFST Ry
2U4ER 0 98 e DPSHFFE B 10. 64 R RE R %8R
CVDAET- sk 4 AL T W T i Geit# 22 5, AT REM)
Jir R AR D R A e R P E G . A AR BB T
FHRIKI5~204F, HF204EL, PV g Rk kR
b, FECE(E X R TE, ANREA R AT g FIIRL.
FET P HE T e 25 W BR 25 Ry, AnSRAE g
KT HREA BEFAIRIGT AREAR I FET XU, 30 KK
TR SRR, BEVT204FE A & B A
67 T BB FET- A 2, HonT B8 1% J5 R & B 17 B
[EAE, AR AMRARSLE EEBET, 157X T U
A 0] RERFARIET- KBS We?  PIMELL S XHZ R AR 2045 il
Viehli b k28 i 34F 5 & B4R B A= 16 X T Tl
BFARIGT ARE234ECVDAET KUK (HR=0.59, 95%CI
0.36~0.96)F1 &KL T- KBz (HR=0.71, 95%CI
0.51~0.99), F-RERFLLRFARARE IR A 9 KU (HR=0.55,
95% CI 0.40~0.76)"", JEBHA:E J5 =T B R 7E T
KBS A . 352 1, ARIEPMELIGT AR IE i
KL, TR B[R] CVDAE T 3 1 22 A6 204E Fifi
Vit B g smfi, 2502k 8N 7%(H S 245
SOM HFIBET234F 5 A & B ] B G s
5, XN TERE R TR I 5T A AR 0 T
TGI8 145 Ry B A, e B R T TR g B 17

3.3 AR5 T BRI R S SE 2 A AT
BEbRH FUB AT 2

ATy A TR A S B AT R R R A A2 2
A RESE R R TBH T A R A ST XU T2 BME
LB 1 B B 542 N\ AR BETT 104F Pk e I i, BT
10~204F 30 ] 2 J8& A PR LA K2 Bt 17 204 PN A 2E Jig
BRI T 020, &340 BEUET-H 551 37.8%-
28.6%F113.9%, #E—LIHEEIFLLARNY . PRI, T T
Jits AN HABIEAE IR 2R R 5 2 T Cox [RIA 44T, 4558 R,

5 RfT204F P A R B PRI TG T AREAR LE, 204F P
R g 225 BRI I AT XU 1 739, -t igh 2 i3,
IGT AHEFE T IXUBS 3G v, R 53 U R T i R i DR
XU RN A R R A 05 O X T TR A ST AR T

LRSS R, IGTHET XU T T BB A T4 bR
Wk, JBA ST CVDRIGUNL A I AR & S it
W2 BRI T TS RN A2 A0 IS U155 1
R HER BRI (252 N, 46.7%) HEFFIGTL (114N,
21.1%). WK AINGTH (174N, 32.2%), G THigs
J5 245 BB IR IE « CVD RIS I 2 4 B9 & 1 D
SERE I, 5T IR ) R AW PR 1 32 i A L, PR
5 ANGTHI ANBE244ENCVD. T a8 I & 5% 19 %2 95 A
K6 43 IR 3 7%(HR=0.63, 95% CI 0.47~0.85). 66%
(HR=0.34, 95% CI 0.20~0.56), 4EFFIGTHY AFEAH R X
K6 43 IR 34%(HR=0.66, 95% CI 0.47~0.91). 52%
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Figure 2 (Color online) Forest plot of the efficacy of a 6-year lifestyle intervention on the risk of incident diabetes and CVD, and the risk of CVD
mortality and all-cause mortality at 30-year follow-up among individuals with IGT based on the 1985 WHO diagnostic criteria
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Figure 3 (Color online) Forest plot of the efficacy of a 6-year lifestyle intervention on the risk of incident diabetes and CVD, and the risk of CVD
mortality and all-cause mortality at 30-year follow-up among individuals with IGT based on the 1999 WHO diagnostic criteria
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Innovation in diabetes prevention research: The 36-year legacy
of China Da Qing diabetes prevention study
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Prediabetes, also known as impaired glucose regulation (IGR), is an intermediate stage between normal glycemia and
diabetes. It includes people with elevated, but sub-diabetic fasting glucose levels, called impaired fasting glucose (IFG),
and postprandial glucose intolerance, called impaired glucose tolerance (IGT). In some diagnostic criteria, individuals with
HbAlc 5.7%—6.4% are regarded as prediabetes as well. Around 5%—10% of individuals with prediabetes become diabetic
annually, and up to 70% progress to diabetes within their lifetime. As one of the top five chronic diseases in healthcare
globally, diabetes incurs an average medical expenditure of nearly one trillion dollars per year. China is the country with the
highest number of diabetes cases and diabetes-related death worldwide, urgent action is needed to address diabetes in
China. The China Da Qing Diabetes Prevention Study (CDQDPS), a randomized controlled trial started in 1986,
demonstrated the efficacy of lifestyle intervention to prevent type 2 diabetes mellitus (T2DM). Along with the US Diabetes
Prevention Program (DPP) and the Finnish Diabetes Prevention Study (DPS), the CDQDPS has been regarded as the
landmark study for primary prevention of T2DM by lifestyle intervention, but with the longest duration of intervention and
follow-up since 1986. Due to long-term follow-up of up to 30 years, the CDQDPS remains the only trial to date that
reported the efficacy of lifestyle intervention to reduce the risk of cardiovascular disease (CVD) and death caused by
T2DM among individuals with IGT.

The global epidemic of T2DM has prompted numerous studies and public health efforts to reduce its development. A
crucial challenge is associated with the ununified diagnostic criteria of prediabetes by various international professional
organizations, for instance, the American Diabetes Association (ADA) defines IFG as a fasting plasma glucose (FPG) level
above 100 mg/dL (5.6 mmol/L), whereas the World Health Organization (WHO) sets the threshold at 110 mg/dL
(6.1 mmol/L). Furthermore, the diagnosis of prediabetes based on different measurements: FPG, 2-hour plasma glucose,
and HbAlc has different insulin sensitivity, B-cell function, and risk of developing T2DM and incident CVD events.
Therefore, it’s important to investigate whether there is a difference in the efficacy of lifestyle intervention to prevent
T2DM among individuals with prediabetes defined by different diagnostic criteria, such as isolated IFG (i-IFG), and
elevated HbAlc.

Additionally, with the advent of the internet as a resource base for research and the need to bridge the know-do gap,
further research is required to provide robust evidence on the effectiveness of digital intervention on lifestyle management
in preventing T2DM, and it’s necessary to identify barriers and facilitators to implement lifestyle intervention and evaluate
the acceptability, adoption, appropriateness, implementation costs, feasibility, fidelity, penetration, and sustainability of
interventions.

All in all, this review summarizes the background, study design, main results, and contributions of the CDQDPS, and
help inform future studies in diabetes prevention and public health efforts to address the epidemic of T2DM.
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