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Effects of Baduanjin on blood glucose and insulin in individuals at high risk for diabetes”
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Abstract:Objective To investigate the effects of Baduanjin on post-oral glucose tolerance test (OGTT)
plasma glucose and insulin levels in individuals at high risk for diabetes. Methods A total of 200 individuals at
high risk for diabetes who attended the outpatient and inpatient departments of Chongging Nan'an District
Hospital of Integrated Traditional Chinese and Western Medicine from March 2022 to May 2023 were random-
ized into two groups. Ultimately,92 participants in the control group and 91 in the intervention group were in-
cluded in the analysis. The control group received diabetes dietary education plus a brisk-walking program,
while the intervention group received the same regimen with the addition of Baduanjin. The intervention lasted
52 weeks. OGTT was conducted at baseline, 26 weeks of intervention (26 weeks) and 52 weeks of intervention
(52 weeks). Fasting plasma glucose (FPG), fasting insulin (FINS), 1-hour postload plasma glucose (1 h
PPG) ,1-hour insulin (1 h INS),2-hour postload plasma glucose (2 h PPG),2-hour insulin (2 h INS), glycated
hemoglobin (HbAlc) and body mass index (BMI) were measured and compared. Results In the control
group,only the 1 h PPG at 26 and 52 weeks was significantly lower than the baseline level (P<C0. 05). No sta-
tistically significant differences were observed in BMI, HbAlc,FPG,FINS,1 h INS,2 h INS,or 2 h PPG levels
at any time point compared to baseline (P=>0. 05). In the intervention group,the 1 h PPG and 2 h PPG levels
at 26 and 52 weeks were significantly lower than the baseline values (P<C0. 05). The 1 h INS level at 52 weeks
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was significantly higher than that at both 26 weeks and baseline (P <C0. 05), while the 2 h INS level at 52
weeks was significantly lower than that at both 26 weeks and baseline (P <C0. 05). Significant improvements in
HbAlc and BMI were observed at 52 weeks compared with baseline in the intervention group (P <C0. 05).
Furthermore, the abnormal rates of both 1 h PPG and 2 h PPG in the intervention group were significantly
lower than those in the control group at both 26 and 52 weeks (P<C0. 05). Conclusion Baduanjin can improve
postprandial insulin secretion and reduce postprandial blood glucose in the diabetes high-risk population,with
more pronounced improvements observed in 1 h PPG and 1 h INS, Therefore, Baduanjin is recommended for

promotion among individuals at high risk of diabetes.
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*1 WMRAEASHKEHEZFRIER 2 (X)K 2E£s WM (P, ,Pyy)]

215 n PER () AR () BMI(kg/m*) HbAlc(%) FPG(mmol/L)

Xf HE 20 92 44(47.83) 52.37410. 80 24,1041, 67 5.3740.56 5.5840.63

KA 91 50(54. 95) 51.4849.55 23.97+1.61 5.3540.55 5.4540.50

X4 /e/Z 0.928 0.588 0.536 0. 165 1.635

P 0. 335 0.558 0.592 0.87 0.104

2151 n 1 h PPG (mmol/L) 2 h PPG (mmol/L) FINS(pmol/L) 1 h INS (pmol/L) 2 h INS (pmol/L)

Xf HE 40 92 9.9642.15 8.0141.34 59.57(47.00,93.83) 587.93+260. 58 429. 394233, 43

i 45 41 91 9.62+1.75 8.23+1.28 59.73(46.18,92. 81) 602.22+255. 91 433.11+227. 87

X/ 7 1.199 —1.112 —0. 181 —0.374 —0.109

P 0.232 0. 267 0. 856 0.709 0.913
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2.4 24HBH& 1 hPPGHHE.2hPPGRHRIL HELNHELILKPPG.2 h PPG R EILE, 2R
B GEEZHRE/R,2411 h PPC BH R WaldX = L& BEX(P>0.05,MikE4 1 h PPG 4 &

32.746, P <C0. 001) fl 2 h PPG 5 % R (WaldX® =
36. 439, P<C0.001) 4 5! 5 B [8) A4 28 .38 0 ¥ 4811

12 h PPG S KKK TR (P <<0.05), 7E 26 J&FI
52 1,541 1 h PPG 7% %Ml 2 h PPG 78 R K

RS, BT R AN AT A R B R X IR FXP AL (P<<0.05) ., LS5,
x2 2 A EEERESMEKFERE (£, mmol/L)

WA n Lk 26 J& 52 J& WaldX* P

FPG(mmol/L)
Xif HE 25 92 5.58+0.63 5.4820.56 5.4740.62 1.751°  0.186°
R oe| 91 5.45%+0. 50 5.4240.49 5.38+0.52 8.170¢  0.017¢
! 1.633 0.799 1.074 1.930°  0.381°
P 0. 104 0. 425 0.284
IR AL LR 2 5,895 % CI NA 0.07(—0.03,0.18) 0.05(—0.09,0.19)
P NA 0. 166 0.519

1 h PPG (mmol/L)
X 20 92 9.96+2.15 9.66+1.94" 9.49+1. 66" 25.635° <0.001¢
5 91 9.62+1.75 8. 4441, 08" 7.72+1. 26" 93. 800 <<0. 0014
¢ 1. 199 5.279 8. 117 33.516° <C0.001°
P 0. 232 <0. 001 <<0.001
LR AR AL 25 5, 895 %6 C D NA —0.88(—1.22,—0.54) —1.42(—1.91,—0.94)
P NA <<0. 001 <20. 001

2 h PPG (mmol/L)
Xf I 21 92 8.01+1.34 7.95+1.22 7.86+1.17 7.849°  0.005¢
R 91 8.2341.28 7.4941.15° 6.7541.30" 76.869¢ <<0.001¢
' —1.112 2. 620 6.116 51.244° <<0.001°
P 0. 267 0.010 <0. 001
LR AR I AL 25 57, 895 %6 CTD NA —0.67(—0.91,—0.44) —1.33(—1.70,—0.96)
P NA <<0. 001 <<0. 001

T R L H g, P<C0. 05; SR 41 26 JH b4, " P<<0. 05;° S GEE H 41 5150 ¢ 7 GEE s [l &k ;¢ Sy GEE = 41 51 5 i [ 28 B4 5
NA JARIEH .

*3 2AEEERHEANBEREKFRR (L)
TiH n HL 26 J& 52 J& WaldX* P
FINS % 45ft!
it EZH 92 4.2340.55 4,2470.53 4,24740.53 0. 041 0. 840°
SRR 91 4.2140.51 4,23740.48 4,23740.49 3.121¢ 0. 210
¢ 0.285 0.112 0.195 0.922° 0.631¢
P 0.776 0.911 0. 846
B A AL IR 25 5 (95 %6 CDD NA 0. 01(—0.02,0. 05) 0.01(—0. 04,0. 05)
P NA 0.424 0.741
1 h INS(pmol/L)
Xif B 92 587.937:260.58 589. 274260. 00 586. 24-251. 50 7. 047 0. 008°
fEw el 91 602.2274-255. 91 682. 45242, 84" 766. 844263, 49™ 46,628 <<0.001"
t —0.374 —2.505 —4,743 50.174° <0.001°
P 0.709 0.013 <0.001
B R A R) 2 5 B(95 6 CD NA 78. 90(50. 61,107.19) 166. 32(119. 19,213, 45)
P NA <20.001 <20. 001

2 h INS (pmol/ 1)
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&gx3 2EBEEHESNRERERAKFLER (L)
TiH n Sk 26 J& 52 J& WaldX* P

Xt R 92 429.39--233.43 438, 67227, 38 442, 89+232.16 11. 389° 0.001°
e 91 433.11+227.87 346, 514117, 90° 299, 824106, 29™ 23.2620  <<0.001
! —0.109 3.437 5. 350 33. 698° <0.001¢
P 0.913 0.001 <20.001
B AL ) 25 5,95 %6 CDD NA —95.89(—167.69,—24.10) —146, 80(—223, 88,—69, 71)
P NA 0.009 <0.001

TR LR L, P<<0. 05 5[40 26 J& A, P <C0. 05:° N GEE £ Bk 1% ¢ S GEE H i ja] 200 s 2 GEE Hh 41 51 5 o ) 28 7. 4%

o7 5 AR T A P (BB FINS SR FH A B 45 2 5 00 L 3 P Db W 0085 NA W R

Fz4 2 A EE &R E A BMI HbAlc Bb 8 (= +5)
miH n gk 26 J& 52 J& WaldX* P
BMI(kg/m*)
%of B 2 92 24.10+1.67 23.981. 60 23.94+1.55 0.679°  0.410°
it 2 91  23.974+1.61 23.874+1.51 23.66+1. 35" 27.367¢ <<0.001¢
! 0.536 0.474 1.316 11.235°  0.004°
P 0.592 0. 636 0.190
B ALl £ 5,895 % CD) NA 0.02(—0. 34,0. 38) —0.15(—0.50,0.19)
P NA 0. 908 0. 386
HbAlc(%)
it W 4 92 5.37-0.56 5.34-0.52 5.3340.52 0.257°¢ 0.612°
pER gl 91 5.3540.55 5.3540.51 5.2240.52% 35.840%  <<0.001¢
t 0.165 —0.192 1.530 21.033¢  <<0.001°
P 0. 869 0. 848 0.128
B AR LI 25 5,895 %6 CT NA 0.03(—0.02,0.08)  —0.10(—0.16,—0.05)
P NA 0. 294 <<0. 001

L 5 A2 LR AL P<C0. 05; 5 R4 26 JE 05" P<C0.05;° S GEE "4l 33407 ;¢ S GEE st IS8 ;¢ 5 GEE v 41 531 5 B 8] 38 2505 5

NA Sy A H .

x5 WMEASIKWA 1 h PPCRER .2 hPPCRERLE[2(X)]

i H n Fgk 26 J# 52 J& WaldX* P

1 h PPG S35
it BEZH 92 68(73.91) 65(70. 65) 67(72.83) 10, 672° 0.001°
R4 91 67(73.63) 47(51. 65)" 26(28. 57 38.886¢  <C0.001¢
X’ 0. 002 6.958 35. 849 32.746°  <C0.001°
P 0. 965 0.008 <20. 001
AR AR 4 R] 25 5, BC95 X6 CTD NA —0.80(—1.29,—0. 30) —1.89(—2.53,—1.24)
P NA 0.002 <<0. 001

2 h PPG S %
it B2 92 49(53. 26) 49(53. 26) 52(56. 52) 7.650° 0. 006°
Ru el 91 51(56. 04) 32(35. 16)* 18(19. 78)™ 27.407"  <€0.001¢
x? 0.143 6.072 26. 147 36.439°  <C0.001°
P 0.705 0.014 <€0.001
BSR4 ] 25 57, 8C95 %6 CTD NA —0.85(—1.29,—0.42) —1.77(—2.35,—1.20)
P NA <0.001 <20.001

W SRR L P<<0. 05; 5140 26 JA LL# " P<<0. 05:° i GEE 4 BIZ05 ;¢ 9 GEE B[] 3087 ;© S GEE 41 31| 5 B 1] 38 2800 5

NA Sy A A .
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