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Abstract ; Objective To investigate the association between dynapenic abdominal obesity ( characterized by reduced handgrip
strength combined with abdominal obesity) and the risk ofdiabetes in middle — aged and older Chinese adults. Methods  Using
data from the China Health and Retirement Longitudinal Study ( China Health and Retirement Longitudinal Study, CHARLS)
2011 -2015, 4 556 participants aged =45 years without diabetes at baseline were included. Based on handgrip strength ( men
<28 kg, women <18 kg) and waist circumference (men =90 cm, women =85 cm) , participants were categorized into four
groups ; non — dynapenic/non — abdominal obesity ( ND/NAO) ,non — dynapenic/abdominal obesity (ND/AO) , dynapenic/non
— abdominal obesity (D/NAO) ,and dynapenic abdominal obesity (D/AO). Cox proportional hazards models were employed to
analyze the association between each group and diabetes risk, and subgroup analysis was conducted to explore the association
between dynapenic abdominal obesity and the risk of diabetes onset under different groupings. Results ~After a mean follow —
up of 4 years, 495 new cases of diabetes mellitus were recorded, representing an incidence rate of 10.9% and an incidence
density of 27. 2 per 1 000 person — years. Following multivariable adjustment, compared with the ND/NAO group, the ND/AO
group exhibited a 71% increased risk of diabetes onset (HR =1.709, 95% CI. 1.395 —2.095), while the D/AO group
showed a 123% increased risk ( HR =2.226, 95% CI; 1. 472 -3.366). No significant difference was observed in the D/NAO
group (P >0.05), with subgroup analyses yielding consistent results. Conclusion Dynapenic abdominal obesity significantly
increases the risk of diabetes among middle — aged and older Chinese adults,with a higher risk than abdominal obesity alone.
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Fig.1 Research subject selection process
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Table 1 Baseline characteristics grouped according to the occurrence of diabetes

AL b KR AREIRIR RAENERR 12/ P
B n(%) ] 4061(89.1) 495(10.9)
TER (% ,x £5) 58.72 +8.76 60.34 +8.82 -3.877 <0.001
BMI[ kg/m? ,M( Pys ,P15) ] 22.90(20.75,25.39) 24.39(21.68,27.16) -2.251 <0.001
SBP(mm Hg,x %s) 127.40 £20.78 131.74 £19.93 ~4.406 <0.001
DBP(mm Hg,x +5) 74.62 £12.05 77.00 £12.28 -4.139 <0.001
TG[ mg/dl,M(Pys ,Pys) ] 100.00(72.60,143.37) 112.39(80.54,165.49) -5.268 <0.001
TC(mg/dl,x +5) 192.74 £37.20 197.17 £36.89 -2.504 0.012
LDL - C(mg/dl,x =) 117.48 £33.70 120.07 +33. 83 -1.615 0.106
HDL - C(mg/dl,x 5) 52.38 +15.01 49.69 £15.12 3.752 <0.001
FBG(mg/dl,x +5) 99.76 +10.57 104.72 £10.10 -9.827 <0.001
HbAlc(% ,x +5) 5.10 £0.37 5.31 £0.41 ~11.904 <0.001
WC(em,x £5) 83.51 +11.91 87.64 +11.90 -7.287 <0.001
847 (kg,x +5) 32.98 +10. 14 31.25%9.79 3.594 <0.001
PER[n(% ) ]

5 1 893(46.6) 197(39.8)

s 2168(53.4) 298(60.2) 8.256 0.004
JEAEH [ n(% ) ]

T 1339(33.0) 149(30.1)

e ki 2722(67.0) 346(69.9) 1.654 0.198
WA n(% ) ]

15 3657(89.3) 426(86.1)

HAh 434(10.7) 69(13.9) 4.752 0.029
FEMLER L [ (% ) ]

H 1743(42.9) 291(58.8)

X 2318(57.1) 204(41.2) 44.951 <0.001
OIEEER L [ n(% ) ]

H 446(11.0) 77(15.6)

Jx 3615(89.0) 418(84.4) 9.080 0.003
e s [n( % ) ]

H 67(1.6) 21(4.2)

I 3.994(98.4) 474(95.8) 15. 656 <0.001
WS [ n( % ) ]

H 1577(38.8) 178(36.0)

X 2484(61.2) 317(64.0) 1.538 0.215
KB [n(% ) ]

H 1584(39.0) 184(37.2)

X 2477(61.0) 311(62.8) 0.625 0.429
3 [n(%) ]

ND/NAO 2278(56.1) 180(36.4)

ND/AO 1442(35.5) 259(52.3)

D/NAO 241(5.9) 28(5.7)

D/AO 100(2.5) 28(5.6) 81.331 <0.001
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Table 2 The correlation between dynamic abdominal obesity and the risk of diabetes

o B 1 I 2 [
7 HR(95% CI) P HR(95% CI) P HR(95% CI) P fif
ND/NAO 1 1
ND/AO 2.079(1.719 ~2.515) <0.001 2.101(1.725 ~2.560) <0.001 1.709(1.395 ~2.095) <0.001
D/NAO 1.421(0.955 ~2. 117) 0.083 1.249(0. 833 ~1.871) 0.282 1.338(0. 894 ~2. 003) 0.157
D/AO 2.987(2.006 ~4.448) <0.001 2.570(1.701 ~3.881) <0.001 2.226(1.472 ~3.366) <0.001
AR 1 SR YRAE AR 2 R T AR ISR R s AR 3 2B R AR T W S R S R IS 5 (FBG (HbAlc,
P <0.001 4L HR(95% CI) Pl ZHPH
R | 0.695
30} P =0.089 Lt ND/NAO L] 1 (Ref)
ND/AO —e—y 2.37(1.82~3.09) <0.001
P <0.001 D/NAO H—— 1.78 (0.86 ~3.67) 0.118
D/AO —_—y 2.64(1.07~6.50) 0.035
21.9 B ND/NAO . 1 (Ref)
3 ND/AO L 2,01 (1.53~2.65) <0.001
201 DNAO  F—ta—o 1.18(0.73~1.91)  0.507
o D/AO : —— 2.97(1.88~4.70) <0.001
2 FEIR(Y) ' 0.695
L;g <60 NDNAO 1 (Ref)
10.4 ND/AO i 237(1.82~3.09) <0.001
10k D/INAO —————— 178 (0.86~3.67) 0.118
D/AO — 2.64(1.07~650) 0.035
>60 NDNAO [ 1 (Ref)
ND/AO [ — 2,01 (1.53~2.65) <0.001
DNAO  —a—ri 1.18(0.73~1.91)  0.507
D/AO : —— 2.97 (1.88 ~4.70) <0.001
0 ND/NAO ND/AO D/INAO DIAO L 0.976
i ND/NAO 1 (Ref)
ND/AO [ —— 2.08 (1.55~2.77) <0.001
D/NAO —— 1.51 (0.86~2.65) 0.147
2 BRI SR T ———
Fig.2 Incidence of diabetes mellitus following follow — up gi&g '_'___. :Z; :L:f:i:z: ?]0:)7'
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Subgroup analysis of the association between dynapenic

abdominal obesity and diabetes risk
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