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Abstract

Objective: This investigation seeks to elucidate the evolving landscape of research on the role of
aerobic exercise in the management of diabetes. Methods: An exhaustive analysis was conducted
on publications from the Web of Science Core Collection, dated between 2004 and December 31,
2023, related to aerobic exercise in diabetes management, employing SciMAT for sophisticated
keyword co-occurrence, strategic clustering, and thematic evolution mapping. Results: Over the
course of twenty years, the realm of aerobic exercise research pertaining to diabetes has experi-
enced a dynamic surge, concentrating on “DIET”, “GLYCEMIC-CONTROL”, and “RISK-FACTORS”,
while discerning four distinct evolutionary trajectories within these thematic pillars. Conclusion:
The application of aerobic exercise in diabetes management has not only broadened but also in-
tensified, showcasing a significant upward trajectory. The symbiotic incorporation of dietary in-
terventions and resistance training alongside aerobic exercise, particularly in the regulation of
glycemia and the mitigation of cardiovascular disease risk, emerges as the pinnacle of contempo-
rary research endeavors.
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1. 518

B IR Jpi (Diabetes Mellitus, DM) & —2H DA sy HURE ARFAE AR SR 500 (R, 2t 53 L P AR T Rl Ak
MEBEFRFR 2 —, #mESNEZR FRHSEN AT 2021 4, &FRA 5.29 {405 Rp G, BRI
HTHA AL 7.6 12[1] [2], HHUR R ER:1 .,

BEPRPCEAR AR E L2 nT DA 1), B R e A2 SR A B8, w2 ndi i [1]. d8 31
SE R R B A RIS B R TR 70 R A A N AT 09, DARR O il ) R H s s g,
WERS . M. WK AATES . B E S 5E RIS, WP B A AT LA TR 2 R R S
RN, BB TH AR KT, Uk I RIE [ U2 [3] [4]

i 20 ok, E W AMEFEARRATTT, JCHREBRES AR G707 RS T e
— RINVEZRIR[5] [6]o IXLLHTF FEAM AIHE R B E P 150 2 (R T I HE, WoBE PR I TR 24t 7R
SRR SR, SHTFARFANHZ IR R G R, U0 3 RN A, A
SCAH B Web of Science ¥ & SCIMAT SCERTHEF M, ST 20 FEAH G SCRREEAT IR, DARHZE T AL
T e BIAZ A0 I B (] R A e b5 e Rt s, B TE R SR It FU R AR e (e S5 354 51 .

2. BEKIESMRSGE
2.1. BUEXRIE

AL Web of Science AZ U BdE FEIT 20 SEA 4 ShAERE FR I T 5 B S AR < SCRRE A T 4
T 2024 4E 4 H 9 Hk Tk R, BRAWE 1. REEMATIEE. kAN article #1 article review, 15
REMRBEE N 2004~2023 4, FLIR1G 2939 s SCilik. JEE X R, B OCBR AZ L, BBk,
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Table 1. Web of Science-based searchable research on traditional Chinese exercise for diabetes mellitus

5% 1. EF Web of Science M#ERF R EE R EHHAFHEER

TS = [diabetes OR diabetic * OR IDDM OR NIDDM OR MODY OR T1D OR T1DM OR T2D OR

#1 T2DM] 697,410
#2 TS =["aerobic exercise” OR “aerobic Training” OR “endurance”] 65,473
#3 #1 AND #2 2939

22. ARGZE

SCIMAT & — AN K FISCRR T S A AT B TR, & B 7R3 BhAIE 58N 53 23 B R T RG22 Sk o
FIRIR B R A AR [ 7] 5 A SOk B8 (4n VOSviewer, CiteSpace Z5)AHLEL, SCIMAT FikE 2 4b
TE T H AP RHFENR S AT AR M T HE T B AL BB A i 45 1R Rk 27 Hh PR F 7 Ao 52 N 8] 1 PR R 2 4
1 FL B % 18 3 LA [R] BR8] B3 P ) 2% i R4 /s iR R I A2 [8] [9]. & Tk, SciMAT mf BAFE Bhiff 7t
YRR E B AU N AR, IR BT — AN P R DG B R AR O, R H A A ) A S
ATHT I 7 7)o

2.3. BUETALIE 58 ¥k

(1) HdEiEvE. E5%, Wi Documents list A2 BRA A BRI 1] . SCHETR] | 1 & S R R e T ikak,
I AA 2553 f SCEREEN N — DR 7t . IR, i e, Eid Group set PR, HZhE IO
il 0 T2 T0 vk B B A 1AL S|, T TG IR B, WK “ TRAINING” . “PYHSICAL ACTIVITY”
HI“EXERCISE "4 & 1 A“ EXERCISE” . 7 4 — 1 W B /45 i AEL 48 [ 14 250 95 ) 40 CLINIC TRAIL”

“GUIDLINES” . “HUMANS” . “PEOPLE” & M43 #ria] [ HER .

(2) XIaK4r. @i Periods manger AZRRBEATHETE X A 43, 4 F REIEAGER AR R 50 4 AR
2004~2008 4£. 2009~2013 4E. 2014~2018 £EA1 2019~2023 4E, DL b 4 ANEFIA B R SCE 2 il 298 F
505 fi+ 776 i F1974 Fa o

() N E . XS T XM P Febrdi AT SN E, BB ERE RN FEEE, el min s
T AHIE A 32 B2 P [10] JoS Bl [L1) T T, B SCIMAT A RS H0R B W7k 2.

Table 2. Specific parameter settings of SCIMAT software
= 2. SCIMAT B B RS 8 8

izt ZH fatn ZH
SR iA] author, source, added ZESCPNEN 15
HCHE 4 R A 1. 1. 2. 2 W 2% 850 /IME 5
it LI R RACHR 20 SCHR
A 8% 45 ek 1 1. 1. 2. 2 JRE VA h 5 L5 HE
FrvEEAL 0 4 O ARABLURE RIS AL BbRELL TR 5L Jaccard’s 541
RAREIL 7 L BT S H S B e e Inclussion #& %k

3. R
3.1. AXiER
X W PR 995 A 4208 BT 7T S R AR TR 3R AT T B4 TR 820X — S A BRI 7 R R R B0iZE S5 1
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Figure 1. Diagram of the practical teaching system of automation major
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Overlapping map

Figure 2. Overlapping map of international research on aerobic exercise in diabetes from 2004 to 2023
2.2004~2023 FFEFRHERB A RIB TR X RIAEEE

2004 2 2023 E[H], KHEELEBAEI ETHES, RUITHTOEERSYTR, AN AHEE T
o [, HEERMAERE R KT H 2@, $57n 7HFCa rsm g & v S5 A0 Ra R IR 7 17 .
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3 SCIMAT A=l R EmE B, T i GUIEAE R, K LR 7 5% R
SCHRECR . TSR IR/ L SR 1 R U2 B R OQUERE B S AR FU AT I R, TR, ORVE
WA . B (T Centrality) S iz 385 Hofh UK R R H L, o0, RS
FoAl FRRIBOM Tz, s ) 5 B OR35S Density) WAL 1 3 8 Py 8 S B ] 1] A S BB
R, WEEAR, BWE SN A SR IR O R E, UK R

2004-2008 2009-20134%

®

2014-20184 2019-2023%

density, AESE SKE@(LE density
AéE

©

o

Figure 3. Strategic diagram of international aerobic exercise in diabetes research based on SCIMAT
3. &F SciMAT B EFRHEFR RS RT3 2% E
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2004~2008 4E LR 5 H 10 4N 3255, 4445 RATS.CVD.MUSCLE.EXERCISE-CAPACITY .DIABETES.
SKELETAL-MUSCLE. DIET. EXERCISE. AEROBIC-EXERCISE #11 RISK-FACTORS. }:H1, EXERCISE-
CAPACITY (" 0¥ 51.13, %% 10.81)F1 CVD (H.0 ¥ 43.35, %% 72.88) i T4 L %R, Bt XA
TR AN 5 A% Hofh =8 K% AHE, BAREMA. §T# 2 HEART-RATE-RESPONSE.
CARDIOPULMONARY-FITNESS #1 EXERCISE-TEST % ¢ ## i, J5 & 4§ LIPID-PROFILE Al
LOW-FAT-DIET 25447, DIET. EXERCISE. AEROBIC-EXERCISE %5 ¥ if7 T4 N4 IR, HARHH
EEEEREE, HEEBRKNKEE . RATS il MUSCLE 7T/ 4R, HmEE. b OEER
KA SR O R REEGA, (A5 HALFBOCEESS, AT WHtia%. RISK-FACTORS NI MK E B
fIRHL B2, BB 2 — A AN o HL 5 HAth 32 ROCIBAT B (1) 37

2009~2013 fEFLEAKH 12 AN F . RATS. RESISTANCE-EXERCISE. OLDER-ADULTS. RISK-
FACTORS. SKELETAL-MUSCLE. OBESITY. AEROBIC-EXERCISE. WEIGHT-LOSS. AEROBIC-
CAPACITY.DIABETES.EXERCISE.GLYCEMIC-CONTROL. . #7 i ¥/t OLDER-ADULTS ("0 % 40.21,
2P 19.04)F1 OBESITY (.0 F 48.68, /¥ 6.37), WM THEFLEMERE, RIFAIX—K 6 ZEER
I 58 KON RERE R NI Es sh T 7L N 3d . WEIGHT-LOSS #1 AEROBIC-CAPACITY B A0
ey AR PN O BRSO R AR 5 , R B ORI R T 71 A BB O A KT S #4 s RATS HI RISK-FACTORS
S AR SLAR TR A G AL, 5 A B S .

2014~2018 4[], KEEFEEIILK T 8 Il SKELETAL-MUSCLE. ADIPOSE-TISSUE. RISK-
FACTORS. AEROBIC-EXERCISE. EXERCISE. GLYCEMIC-CONTROL. DIABETES #ll OBESITY.
1, RISK-FACTORS Il AEROBIC-EXERCISE Jyrs 0 JE . % 5 £, SKELETAL-MUSCLE {754t
W%, 5HAFEBCHAM. OBESITY E#iik i, 1M EXERCISE 5 B H A A0 B2 A B .
GLYCEMIC-CONTROL #11 DIABETES N 4ERFEs i B, 5 HAh I R FF R H IR

20019~2023 Efi], =417 R ILAK T AEROBIC-CAPACITY. SKELETAL-MUSCLE. ADIPOSE-
TISSUE.CVD.GLYCEMIC-CONTROL.DIABETES.EXERCISE.AEROBIC-EXERCISE #1 RESISTANCE-
EXERCISE % 9 4~ £ /@, ADIPOSE-TISSUE. CVD 1 AEROBIC-CAPACITY & @ EME, Bl
HEShF 70 R B I “ 5% E 81”7 . RESISTANCE-EXERCISE H 40 /i K, {55 AEROBIC-EXERCISE —
FNL T A NRIR, %K, R RAEE T . SKELETAL-MUSCLE A1 GLYCEMIC-CONTROL
GREEf A ERIR, R EERE, (H5 A I O, T id 4.

3.4. EFRERKE

FET SCIMAT (1) 3 i Ak il o 45 5. 2R DA R B e AR A S5 A0 e 3, AR Bl R B 1 R4k
WIS R AR R . JEALEBR R DL AR SH RIS . REFA G R FH S5 TIRA
PR R s AR DA T SR T A SR T B R 5 K T AL .

I 20 AEE BRbE IR A S 3 7T A AL AR 0 1] 4 BoR, DSBS R X (R R B RCT 3 SR AT
] A1 4 4% FEELE%: O EXERCISE-CAPACITY — OLDER-ADULTS — GLYCEMIC-CONTROL —
GLYCEMIC-CONTROL . RESISTANCE-EXERCISE; @ DIET — GLYCEMIC-CONTROL — GLYCEMIC-
CONTROL — GLYCEMIC-CONTROL. RESISTANCE-EXERCISE; 3 DIET — WEIGHT-LOSS —
ADIPOSE-TISSUE — ADIPOSE-TISSUE; @ RISK-FACTORS — RISK-FACTORS — RISK-FACTORS —
CVD.

AR AT O OC BB T RAEABIIG R, 32 R A] () S 2R e RH 38 IHIX — 9 S e T AL
R RIS R RS . RN, WP SN s VLD 5T 22 UL BT s
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Figure 4. Evolution map of international research on aerobic exercise in diabetes based on SCIMAT
4. BT SCMAT WEPFRER BB E SR ERLE

R T TR BE R0 B AR D AL 7, HAERE ORI B “ L2 S 47 op 4R Rk PR A2 [15]. AL
AR @ORUE TR 5 IS 145 A 0B s (38 IR R s, A P B, A s s Al
B =FHILFEERRCRIFT . ARRE S A sm A RIas T AL &, TSGR R/ B R 5
FRIBUEE, RIS AR TR [16] . SR T4 & A RIS TS 5% K2 R (SMD: —0.27; 95% CI:
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—0.30~—0.23) Ffif i E /K F((WMD: —2.03; 95% Cl: —3.40~—0.67) & [&1%, I H BRI 15 3 M [17].
BHRIZE) S5 IREMSE G P Re R IR B O U AU B AR OC 2 AL B SGRAT g, X AEJRERD 2 ZRObE R 2 o
A RERBNEW[18]. PLHZEE 5HEIZ) B 7, ReEHEm LIS R S F AR N, 3 UL P 48
THUA A S RE ), A BT RIS AT, K5 R X 48 5 B PR 42 A 2 2 AR . SE RS 1S AL
PR B R SO UL PR AR 1, B2 0 24 /NS I (9 B R g S FE AN LA R 26, A B THUR0 38 Mk o | SO A
WEEEAE PBHIZ S0 R A A IK-1 S50 R A G, JR7E S 2 YR PR 2 AR
FRbR AELE 2 BURE PRI S FLAH I AORE Bk e 5 T B A 4 1) & 4 [19] [20]

PR T R SR B A S B T OGBS R R IR AR D AL S . B PR R, RS 2
RUBEIR ST, WA RN BEARII AR R . WIERR AL T IR AL, M GefE AR B [, AR
HR G REZARPT M8« SRR AN LA XU 25 AH 5 [21] . A 480 B AR & - FI00) B ek 4k
PRI EE NI . SCEARIT AU Wk SOREIRAS ,  JFid i 3 SR 17 73 A7 B0 T AU [22] [23]
TR 4 T, BEAA@FIGAE I TR SCRGE G I, IO N B, Bore ST E s A
BRI ERET I LIPRIZS) = &6 R M RR ok 6 8 B E B, R AR AR FE T,

FEAE@ 2 KT 580 B PRs R85 0 I/ 53 RIS PR 52 10 (1) V8 AL 26 4% . RISK-FACTORS = EAE HIf
AN R X A I, ROCESE R BTSN R R, RS BN ERIEH
I E X 0E], 50 U5 CVD HUI5GHE . O ML 2 BRI Sk S A0 o BB PR 2 O ML 5555 (1) B 0
SEAERGRIER, R I IR T S AR G S R R AR I R U AR B SRR [24] . B PR B O
M AT 222 AERE PRI NBEI) 2-4 1%, 29 213 IR IR B3 B A0 T 0 Ui « A RIS B A w4
RAAHE G MBS . N TR FAL NI IG5 AR EE B LD RE . EREFI O idE Re[25] [26].
SEA PR 4 FNPE 3, AT LA HAE SRS BB PRI B O I 0 RGBS (A1 FH B LML A2 24 R S A 3

b4k, B SKELETAL-MUSCLE J#4l | — 2R 88 AT . 1% 3 RUAE I A I 8] X B35 474, SRR SCE
A2, (AW ER BB W TEER . B8R B ERIE T T — RIVE R MR 1284k, aiEILA
JREJED ThEE R RUSTH . RIESF4EN. FTSFAERME. MEHESHEMRAEE27]. 1T 40%
RS RIS BB AR ALRE, HAS4ERY . WA MR HIR . HFRES N EMK[28]. 125, AT
BRI =&, PR FIZ 30 LA E 5 AR e A 7 Bh[29]. SR, A A T s K £ U8
THEREANIE AR 2 BUBE PR 5, ST HRAE e 5 22 A0 PR S ) OO 98 0 AN, I R PR3k
SRBHRINER, DUE I IR € B SR L ST RS HE 1297 WA AN T Tl SR s

4. 45iE

g ERTR, HET SCIMAT A= i S48 1 B BRBE IR A s S 7 B3 e ey o WL 52 DR il e AR
BT AL, 24U OGS ] e B R IR O, B AR R TR, SO A ATk )
FRELTRAE SN TR AR RS 1, BF LR 2 5 B AN TR T, 25 R GE 4n ADIPOSE-TISSUE.
CVD il RESISTANCE-EXERCISE JEHLH 5 K4k K 77, T B A TR FRREE N AR SRATF Fe A% OB . dE
— R BEA AR, T2 20 EIARE R A EUS 3N 7t 3 4 58 DIET. GLYCEMIC-CONTROL #
CVD X =4I fafddfeit, Son a7 g s M e . th4h, SKELETAL-MUSCLE {E AR E 12,
KHEiE SKELETAL-MUSCLE 51 28 DU [R] X (8], AHSGSCHR™ H I AR E ) ETHES, RIFHES BT
HATEM.
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