BT EEE 202545 12 45 37 #4512 China Prev Med J, Dec. 2025, Vol. 37, No.12 - 1211

2 B R B s sh A 7 T TR DAY
S, KA, RAEY, R, PR, RERC, BEAC, @S, D¥agY, FEA

LEZTTBIR B ot , V08 HEZE 2230015 2. YL X T iP Ak X DA RS hots, Y08 #EZE 2230015
3 HELETTIE VI X R LA X T AR IR 45 vhuts, TEIR UEZE 2230015 4 @ MERIRFAAIE T AR, T3 BN 221004

HE: BY sz gy st 2 SRS (T2DM) B BT HRCR, e 5 T2DM B8 Az sl . & HI AR .
FiE T20234E7 A, EEILIHVEHELTTE VLI 2 FAL X AR RS o4 BN T2DM G TSR 42, BENL Y xR
FF L o X HRLH St I AN I T A AR G- M M A B, AL 7 S0 R AR b T A R 55 A i A2 T A ) e
SPEIFRL (T, TH3AH (T) AFEfHieMNH (T, Rz FEEZd . 49T ToRTH12~H (T) il
Tl A G A S 6 S A I SR AR EE A DG AR . WHLIMZT AR A (HbAle) FUMARSE, SRA SURT 7B o b T 10 i e
HigtrzES ., &R TWA 19741, BE9HI, 1550.25%; M (Qx) 47.10 (7.80) 4F; HbAle ANiKAR 1134,
57.36%. XTIRZ 196, ZPE99%l, 1i50.51%; WM (Qx) 46.10 (7.00) 45 HbAlc ANkt 10061, 451.02%. T
FRTPLAMES] . SCILFERE | T . 29867 . WA . IR HbA e U8R, 225 RGH=E0 (B1P>0.05), THiglHiess
F BN SR 0 53550 1 To 119 78.17% F11 8.12% Ha il 25 Ts 1) 85.79% A1116.24% (34 P<0.05), |~ A fegs R, T
i, PR . MARERE (TC) . MR EENSE A MRFEEE (LDL-C) (a5 EFE S TAEH (3 P<0.05); P4
B, Z2RASFE S (P<0.05), TR AT | MR RT3 AR Wil E e TC, LDL-C
i, ZRASHFEYX (BP<0.05), THiZHTC. LDL-C THiEE 2B 0.35 F10.42 mmol/L (#]P<0.05), %it
9 124 A BB sk )5 TIRAEA SERTH T2DM ¥ issh & 51, IR LL . TCHMLDL-C.

KR 2B mshkhdrs TS U R

FESES: R587.1 XERFRIDED: A XEHE: 2096-5087 (2025) 12-1211-06

Effect of exercise prescription intervention among patients with type 2

diabetes mellitus
WEN Jinbo', ZHANG Ting', ZHAO Qian', LIU Jing', SUN Zhongming', HOU Jianbin’, LU Zhengquan®’, XU Yuting',
MA Xinxiong*, PAN Enchun'
1.Huai'an Center for Disease Control and Prevention, Huai'an, Jiangsu 223001, China; 2.Shizhong Community Health
Service Center, Qingjiangpu District, Huai'an, Jiangsu 223001, China; 3.Bochishan Community Health Service Center,
Qingjiangpu District, Huai'an, Jiangsu 223001, China; 4.School of Public Health, Xuzhou Medical University,
Xuzhou, Jiangsu 221004, China

Abstract: Objective To evaluate the effect of exercise prescription intervention among patients with type 2 diabetes
mellitus (T2DM), so as to provide the evidence for guiding appropriate physical activity and glycemic control in this
population. Methods In July 2023, T2DM patients managed by two community health service centers in Qingjiangpu
District, Huai'an City, Jiangsu Province, were selected as the study participants and randomly assigned divided into a
control group and an intervention group. The control group received routine chronic disease management under the basic

public health services, while the intervention group, in addition to receiving the same routine chronic disease manage-
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ment, was provided with exercise prescription to guide their physical activity at baseline (To), after 3 months of interven-
tion (T)), and after 6 months of intervention (T.). Data on weight-related indicators, glycated hemoglobin (HbAlc), and
blood lipid were collected through physical examinations and laboratory tests at To and after 12 months of intervention
(T5). The differences in indicators between the two groups before and after the intervention were analyzed using general-
ized estimating equations. Results The intervention group consisted of 197 patients, including 99 males, accounting for
50.25%. The median disease duration was 7.10 (interquartile range, 7.80) years, and 113 patients had suboptimal
HbAlc levels, accounting for 57.36%. The control group included 196 patients, including 99 females, accounting for
50.51%. The median disease duration was 6.10 (interquartile range, 7.00) years, and 100 patients had suboptimal
HbAlc levels, accounting for 51.02%. Before the intervention, no statistically significant differences were observed be-
tween the two groups in gender, educational level, disease duration, pharmacological treatment, smoking, alcohol con-
sumption, and HbAlc levels (all P>0.05). In the intervention group, the proportion of participants engaging in aerobic
exercise and strength training increased from 78.17% and 8.12% at Ty to 85.79% and 16.24% at Ts, respectively (both
P<0.05). The results of the generalized estimating equations revealed significant interactions between group and time for
waist—to—hip ratio, total cholesterol (TC), and low—density lipoprotein cholesterol (LDL-C) following the intervention (all P
<0.05). A statistically significant difference in waist—to—hip ratio was found between the two groups (P<0.05), with a
greater reduction observed in the intervention group compared to the control group. Significant differences in TC and
LDL-C levels were noted across different intervention time points (both P<0.05). Specifically, the intervention group
demonstrated reductions of 0.35 mmol/L. in TC and 0.42 mmol/L in LDL-C from baseline to follow—up (both P<0.05).

Conclusion The 12-month exercise prescription intervention can effectively enhance exercise participation and reduce
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waist—to—hip ratio, TC, and LDL-C levels among patients with T2DM.

Keywords: type 2 diabetes mellitus; exercise prescription; generalized estimating equations
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Table 1 Comparison of basic information between two groups

before the intervention

miH T X REZH ZIME PH
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PE5® 0.023  0.880
b 99 (50.25) 97 (49.49)
‘e 98 (49.75) 99 (50.51)
SCARFRE® 0.442  0.506
W R LR 127 (64.47) 120 (61.22)
LY 70 (35.53) 76 (38.78)
R RE/AEY 7.10 (7.80) 6.10 (7.00) -1314 0.189
2RI 0.852  0.356
= 163 (82.74) 155 (79.08)
i 34 (17.26) 41 (20.92)
W KA 0.038 0.845
= 55 (27.92) 53 (27.04)
w 142 (72.08) 143 (72.96)
i 1.122 0.289
2 84 (42.64) 94 (47.96)
i 113 (57.36) 102 (52.04)
HbA1c? 2.823  0.093
bEY 7 84 (42.64) 96 (48.98)
ANiBbR 113 (57.36) 100 (51.02)
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Table 2 Comparison of the proportions of exercise and strength training between the two groups before and after the intervention
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B 3.866  0.049 9.325 0.002
2= 154 (78.17) 169 (85.79) 135 (68.88) 161 (82.14)
i 43 (21.83) 28 (14.21) 61 (31.12) 35 (17.86)
Tl g 6.073 0.014 <0.001 >0.999
2 16 (8.12) 32 (16.24) 13 (6.63) 13 (6.63)
& 181 (91.88) 165 (83.76) 183 (93.37) 183 (93.37)
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Table 3 Comparison of handgrip strength and weight-related indicators between the two groups before and after the intervention

5 T X R ZH Wald Yamfl/  Wald yamfE/ Wald xaipensnfE/
T T T T PfH PlE PIE

& 1/kg 2570 (11.35)  26.90 (12.27) 2490 (13.27)  25.35 (14.18) 0.068/0.795 2.230/0.135 0.230/0.631

PR /g 69.50 (13.60)  69.45 (14.80) 67.95 (11.67)  68.05 (13.38) 0.434/0.510 1.068/0.301 0.567/0.452
BMI/ (kg/m?) 2590 (3.85) 2599 (4.23) 2580 (4.25) 25.80 (4.39) 0.977/0.323 5.739/0.017 2.506/0.113
JIEE Ffl/em 92.00 (12.15)  91.25 (12.96) 90.00 (12.55)  90.05 (12.46) 1.933/0.164 2.117/0.146 13.064/<0.001
REFEl/em 96.20 (8.70)  96.50 (7.50) 96.95 (8.30) 97.65 (9.70) 0.071/0.790 0.025/0.874 3.735/0.053
LR 1L 0.95 (0.09) 0.94 (0.08) 0.92 (0.08) 0.93 (0.08) 6.788/0.009 2.196/0.138 6.731/0.009
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2.4 FFATJE 2 HbAlc Fodfnfi5 pbix
W4H TC, LDL-C W8, ZRLsit#E L (3

P>0.05);

ANEF U E R TC, LDL-C AL, 25+
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F&AI% 0.35 A1 0.42 mmol/L () P<0.05), P2 HbAlc.
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Table 4 Comparison of HbAlc and blood lipids between the two groups before and after the intervention

S T X R ZH Wald yYuufti/  Wald yunft/ Wald s B/
T T To T P P P{E
HbA1c/% 7.20 (1.50)  7.20 (1.30) 7.00 (1.57)  7.10 (1.80) 0.303/0.582 0.982/0.322 0.592/0.442
TC/ (mmol/L) 4.64 (1.55) 429 (1.19) 455 (1.49) 448 (123) 0.290/0.590 6.898/0.009 7.646/0.006
TG/ (mmol/L.) 1.78 (1.32)  1.61 (1.05) 1.63 (1.51)  1.61 (1.37) 1.064/0.302 0.053/0.818 0.027/0.868
HDL~C/ (mmol/L) 1.16 (0.37)  1.27 (0.47) 1.14 (0.40)  1.29 (0.54) 0.493/0.482 85.896/<0.001 0.754/0.385
LDL-C/ (mmol/L) 2.54 (1.40)  2.12 (1.16) 247 (1.39)  2.28 (1.22) 0.026/0.872 27.959/<0.001 6.273/0.012

TE: ToMUIEHEPREERA B, T HbAle Bl k.



BT EEE 202545 12 45 37 #4512 China Prev Med J, Dec. 2025, Vol. 37, No.12 « 1215 -

3 it i
ARBFFER R LA RIS, W IR S A A 2
DA S5 A8 M B, L A 0 IR 2 AL St

BT T, T2 AN, SR ER, HET
FARNIE DRSS RS, AN T A RS
16 PRI BRI B2 B Ak 7 REFE AR IR 1L . TC
Ml LDL-C, 5 AL-MHANNA 45 ' %% 34 2 R0 H
YIZRBEA R % T2DM F& & 1Y I IS 10 58 45 2 L
PR 2 SAL 7T 3 S i HAbE S R T E S A X
T2DM FE 518 e BRI Ak e B, Tl R
PRI AR RAm AR S, Yol fd e . BRI .0 i 4
P RIS HAT BRSO

AW R, Tt fEREE L TR, BT
R K X AL, fPAEd i) SRl s AR . IR
F A PEASG Hro AR PE TR bR, 5 MR 105 O K .
X—Z5 RN, BRI B R E sk BMI B4 2%
5, (HIZ gk e] RO ST AR SE T IERE I (4) 3) 51
SI4KE . A WX A AR T2DM H 3 dEf7is 30 7,
R BNAZ Z3E L VA T RS RE A I R R R B, X
A e e B AR TR AR AL 2 — T AL PR AR
SRR S B HCHURLO M BB A AR 2R, Hit,
S T Lt LA IR R X, hisshAb e
FEAIR T2DM 5o 45 95 XS Jr T P FH it T
edE

AT R R, THA TS TC 1 LDL-C
eI, EAFPEdliml St se AR, X RedL T hi s
ACARB . xS R SR s 45 R Y —2, JLH
EIUE 142 2l T Fl e 98 5 B A o 1o A AR R R
LDL-C &K gl koA a4k i) S B 80w I 1, HOKF
FEARXTAESE T2DM £ I 78 - &0 11 32F J A 11 R
H, & HDL-C KB EN%E, {1 TC. LDL-C
PRSI T BB WM AR TS, A7 R TR {4
I AP 9 AU o

BB A TR T2DM BB . 1A A F
YERT, Tl T ek AN sk L AR 3+ T 153
BERTE, R X E sh A s T, B
B SR R S RS A AL VRAME X A S T2DM A
wEE AR, LIU 25 " et Rz 3
SHIIGEs G, SAMIY B shAb Iy il F B AL 4
K, ABFIE T4 T asshih g e lir RN
66.49%, 5 [E PN — 3z 3l kb J7 4 BT AR O P
(67.9%) "™ M. SR, T Wiz shibk 77 58 AT
Rt TS () JE AT T B, B AR A XS M A R

Hr, ZERE T2DM AR 11 AR M P 253 A7 7 1 Pk
o UGS SR HE RGBS S5 . — 7 1h, 4ksk
S AL BRI AN S M5 1 32 sh A RE I 55—,
TRy ST R AR 5 . DB E, JTALARE
SEPEM S AL, DUEZAR M 08

S 12 A H BEE sk Oy T RE A AR T T2DM
BEBRGSEE, UL . TC 1 LDL-C, %
KB S 7 Rkt T2DM BE AR TR . ik
TRRE A B AE AROR NS . AR AR R PR, 3%
(ERERERE T Fih = — X —R DB S, WTRER 2
KK SR Z —; [FE, F— X N4
B4 T B TR VPG (R PE . AR TR
FHE TR TR, AT TR w5 4 il (7
AR ZE T A SEAIE SR

Sk

[1] NCD Risk Factor Collaboration.Worldwide trends in diabetes preva-
lence and treatment from 1990 to 2022 : a pooled analysis of
1 108 population—representative studies with 141 million partici-
pants [J] .Lancet, 2024, 404 (10467): 2077-2093.

(2] wWide, Wlanss, Wisae . ERE WAL TR AT R DRIk J
[J] . BikjjREa, 2022, 34 (7): 692-695.

GAO M F, HU R'Y, HU C G.Research progress on epidemiologi-
cal characteristics of death of diabetes in China [J] .China Prev
Med J, 2022, 34 (7): 692-695. (in Chinese)

(3] B, Wk, ARIEd, % .1990—2019 4F b [ M AE ST

BRI M A PR G BEsE (1] . pEaR RS, 2024, 27
(11): 1380-1386, 1394.
LIANG D, YANG C L, LIN X R, et al.Burden of cardiovascular
diseases attributable to diabetes among Chinese adults from 1990
to 2019 [J] .Chin Gen Pract, 2024, 27 (11): 1380-1386,
1394. (in Chinese)

(4] rhARBE ool R F 0 2x . IE 2 BUBEPRG B IR E R (2020 4
O[] . AR ZeE, 2021, 13 (4): 315-409.

Chinese Diabetes Society. Guideline for the prevention and treat-
ment of type 2 diabetes mellitus in China (2020 edition) [J] .
China J Diabetes Mellit, 2021, 13 (4): 315-409. (in Chinese)

[5] SCHUBERT-OLESEN O, KROGER J, SIEGMUND T, et al.Con-
tinuous glucose monitoring and physical activity [J/OL] .Int ]
Environ Res Public Health, 2022, 19 (19) [2025-11-23] .
https://doi.org/10.3390/ijerph191912296.

l6] EJL, R, T, 55 . M5B8 T XL D4 5
PR O A KU IR 2R KO it B s e i T (7] . T E 4
RHEA:, 2024, 27 (9): 1109-1117.
WANG K, XU B C, WANG Z X, et al.Effects of combined mo-
tion intervention on body composition, cardiovascular risk factors
and cardiopulmonary fitness of obese female adolescents [J] .Chin
Gen Pract, 2024, 27 (9): 1109-1117. (in Chinese)

(7] P NRIERIEEZZEES T, PRS2,



.

1216 -

iRy B

20254 12 HE5 37 55 123 China Prev Med J, Dec. 2025, Vol. 37, No.12

(8]

[9]

hEEEREY, 5 E 2 RRRIE IR (2024
O[] . s ZRS, 2024, 16 (6): 616-647.

National Clinical Research Center for Geriatrics, Chinese Diabetes
Society, China Sport Science Society, et al. Guidelines for exer-
cise therapy of type 2 diabetes in China (2024 edition) [J] .
Chin J Diabetes Mellit, 2024, 16 (6): 616-647. (in Chinese)
B R SJRIE SRR, ThE L BN EA R E L%
2, PEERER s SRR 2 | IRRIS S SR 3tk
W(2025) 1] . HEISEHEARGK, 2025, 44 (5): 341-357.
Institute of Sports Medicine, General Administration of Sport of
China, Medical Sports Committee, Chinese Women Doctor's Asso-
ciation, Sports Medicine Branch, Chinese Society of Sports Sci-
ence. Expert consensus on clinical exercise prescription practice
(2025) [J] .Chin J Phys Med, 2025, 44 (5): 341-357. (in
Chinese)

AL-MHANNA S B, ALGHANNAM A F, ALKHAMEES N H, et
al. Impact of concurrent aerobic and resistance training on body
composition, lipid metabolism and physical function in patients
with type 2 diabetes and overweight/obesity :
and meta—analysis [J/OL] .Peer J, 2025,
https://doi.org/10.7717/peerj.19537.

a syslematic review

13 [2025-11-23] .

[10] ZHANG J H, TAM W W S, HOUNSRI K, et al.Effectiveness of

combined aerobic and resistance exercise on cognition, metabolic
health, physical function, and health-related quality of life in
middle—aged and older adults with type 2 diabetes mellitus:

.Arch Phys Med Rehabil,

a sys-

tematic review and meta—analysis [1]

[11]

[12]

2024, 105 (8): 1585-1599.

CARDOSO A M, DE LIMA A C, MANICA A, et al.The anti-in-
flammatory effect of physical exercise on type 2 diabetes: the role
of purinergic signaling [J] .Purinergic Signal, 2025, 21 (5):
1201-1213.

BANCKS M P, CARNETHON M, CHEN H Y, et al. Diabetes
subgroups and risk for complications: the Multi-Ethnic Study of Ath-
erosclerosis  (MESA) [J/OL] .J Diabetes Complications, 2021, 35

(6) [2025-11-23] .https://doi.org/10.1016/j.jdiacomp.2021.107915.

[13] ZHU X Y, ZHANG F, CHEN J, et al.The effects of supervised

[14]

iR B 2025-07-16 fEEIHHEA: 2025-11-23 ZAX4RiEE:

exercise training on weight control and other metabolic outcomes in
patients with type 2 diabetes: a meta—analysis [J] .Int ] Sport
Nutr Exerc Metab, 2022, 32 (3): 186-194.

LIU H R, WANG W L, SUN J.Bayesian network meta—analysis of
the impact of exercise therapy on blood glucose in type 2 diabetes
patients [J/OL] 2025, 16 [2025-11-23] .
https://doi.org/10.3389/fend0.2025.1658739.

GRS, B, EEE, F . KEMSE R TBakirm
TR O 2 BOE SR AR AR Ry e ()] . AR,
2024, 22 (17): 3265-3269.

TAN Y R, ZHANG X T, REN Y X, et al.Effect of nursing inter-

.Front Endocrinol,

vention mode of exercise prescription on blood sugar index of type
2 diabetes mellitus under the background of integration of sports
and medicine [J] .Chin Gen Pract Nurs, 2024, 22 (17): 3265-
3269. (in Chinese)

e

(kg 1210m)

(8]

(9]

WEERET (0] . PR, 2020, 35 (12):
HUANG Y, WANG W, ZHANG C H,
characteristics of hepatitis B in Guangzhou, 2005-2018 [J] .Dis
2020, 35 (12): 1120-1124. (in Chinese)

B, MEE, EEERE, 45 .1991—2007 4RI L ARSI
SAE SR (1] . PRI, 2010, 25 (4): 263-266.
XU X Q, LIN X, ZENG B B, et al.Epidemiological analysis of vi-
ral hepatitis B in Zhejiang, 1991-2007 [J] .Dis Surveill, 2010,
25 (4): 263-266. (in Chinese)

AL, L, fT9ET, 45 .2004—2020 LEHHTA 10 2 LIFIL
TELITRERVEIT R &R B AR - - A o0 (1] . B =2,
2024, 36 (9): 737-740.

LIF D, HE F, HE H Q, et al. Age—period—cohort analysis of the

1120-1124.

et al. Epidemiological

Surveill,

incidence of hepatitis B among children aged under 10 years in
Zhejiang Province from 2004 to 2020 [J] .China Prev Med J,
2024, 36 (9): 737-740. (in Chinese)

[10] FANG K, SHIY Y, ZHAO Z Y, et al.Trends in disease burden

1990-2021

of hepatitis B infection in Jiangsu Province, China,

[J] .Infect Dis Model, 2023, 8 (3): 832-841.

UL Lﬁfﬁ TR R, 45 L A IR 2 S IR A1
e [J] . JERTRISIE, 2019, 25 (5): 611-616.

WAN Y M, WANG F Z, ZHANG G M

, et al.Risk and disease

burden of adult hepatitis B infection [J] .Chin J Vaccines Immun,

2019, 25 (5): 611-616. (in Chinese)
TE2, MR VA, L A E T 2R R 1 R
S [J] b EBERGRRE, 2019, 25 (5): 487-492.

WANG F Z, ZHENG H, SUN X J, et al.Achievements and pros-
pects for hepatitis B prevention and control in China [J] .Chin ]
Vaccines Immun, 2019, 25 (5): 487-492. (in Chinese)

WK DA s . [ K e R B L B e R S 5t )
(2021 4Fji) [1] . EAREERASAE, 2021, 11 (4): 241-245.

National Health Commission of the People's Republic of China.Pro-
gram and description of national immunization program vaccine for
children (2021 edition) [J] .Chin J Viral Dis, 2021, 11 (4):
241-245. (in Chinese)

iR B 2025-08-20 fEEIHHEA: 2025-11-17 ZKX4wiE: XA





