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Abstract

This systematic review aimed to synthesize the available evidence on the effects of High-
intensity interval training (HIIT) on glycaemic control, cardiorespiratory fitness, body composition,
and lipid profiles in individuals with type 2 diabetes mellitus (T2DM). The outcomes of HIIT were
compared with those of non-exercising control groups and, where applicable, with moderate -intensity
continuous training (MICT). A comprehensive literature search identified 650 potentially relevant
studies, of which 9 high-quality randomized controlled trials (RCTs) met the inclusion criteria and
were included in the final synthesis. The findings demonstrated that HIIT significantly reduced
glycated hemoglobin (HbAlc) levels and fasting blood glucose compared with non-exercising
controls. Moreover, HIIT produced comparable or superior improvements in glycaemic outcomes
relative to MICT in several studies. In addition, HIIT was associated with significant improvements
in cardiorespiratory fitness, as measured by maximal oxygen uptake (VO,max ), and showed favorable
trends in reducing body weight and blood lipid levels. Importantly, no serious adverse events related
to HIIT were reported across the included studies. In conclusion, HIIT appears to be an effective and
safe exercise modality for individuals with T2DM, particularly for improving long-term glycaemic
control and enhancing cardiorespiratory fitness. Given its time-efficient nature, HIIT may represent
a practical alternative for patients with limited time and could be incorporated into evidence -based
diabetes management strategies.
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ﬂaagﬁuiawlﬁﬁmiaéa%’q (Non-Communicable Diseases; NCDs) faitudaymgunwehaty
szeulan Tamamslsannmmudsiiunlivduiuegdaiias nadayemsnenuzasanius
LUIMMIUUIUIEIA (International Diabetes Federation, IDF) Tudl w.d. 2567 in1591891UTIUIU
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nasmMImuaNiiiUszansmn dwmfudsemalng IDF nenuilull wa. 2567 dglwaiidy
Tsaunvmuilszana 6.36-6.5 uau viadaludesas 10.2-11.7 saslssnnsglugnivua
wazdigieselni 644.19 dauauﬂa:mas(”uaﬂmmﬁé’hﬁﬂizmﬂsa‘hmumﬂagﬂumaz
ABULUINIIU (Prediabetes) L% Impaired fasting glucose (IFG) Wae Impaired Glucose Tolerance
(IGT) %'zqﬁmmL?%ﬂqgjﬂumsﬁwml,ﬂu‘hﬂmemﬁﬁﬂ‘ﬁ 2 Tuawae

mseanmasmadaluldmandAyueansansingin (Lifestyle Medicine) waziilu
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nnnssuddeainguadiilssanimwanniu Juheanszdunhmalude auazszduthmagau
(HbAlc) agalsimu lumqﬂﬁﬂ’awuiwQ’ﬂwa‘hmumnlﬁmmsnﬂﬁﬂ'ﬁmuﬁnLLuzﬂwméwﬁléf
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Training; HIT) l¢5uanuauladiativagann iasnnfiusiuuumsaanidmeiilinaias
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Training; MICT) Tdsunsu HIT dindsznaudasdrmsannidemedienauminiszainaiosas
80-95 navdanmsuilagige adufudsiniufianaumindnhmsiinaanfameauuuniin
d8ULu) (High-Intensity Interval Training; HIIT) ﬁaL?JumuﬁaﬂﬁﬁﬁﬂﬂmmmugﬂLmumsaaﬂ
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MseaniaIMewuy HIT aasthelsaunniu

2. Ussifiunauas HIT damsanihminmamuaussauhmaludan wadalaiuluidan
anssamwinlakaslan
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(Type 2 Diabetes Mellitus; T2DM) ansnasimsifiaseiildsumssaniunnasdndndniiudg
gouuluszdumna Taslifmuamnasidaeanmussdudanssumameiugiuessidhiuneu
Sumsine adelsfou mumumuashu‘ﬂuszuuu,a:ms"?me:ﬁaﬁmuﬁsmﬁay}ammaju
Uszannsiiiamenaunwiy (Prediabetes) 313678 gﬂé’fﬂaaﬂmﬂmsﬁmimﬂumsﬁﬂmﬁ
Usztanzainisaanniainig

Henaumlfuansuaemsaanmasmetuuniingautu (High-Intensity Interval Training;
HIIT) AlFlumsnumueseil s1989mnnseuwindafiigualos Coates uazanz® Taamwualy
HIT Wugduuumseanmaameiivsznaudisdreimssanusiuuulideiiios Fiianumings
n113zauthunaluuIuNaIuguIW ¥38g9nIN9EAUANNNLNUUY Heavy-Intensity Domain
Tut3uneuanssausmsin 14 anuwingasmsaanmaimeaansafwualadnndaiavans
Uszms 1dud sanmaduzasila mslfaandiau msfuianumiles (Rating of Perceived
Exertion) #3aa#iineadsingrduq madszylilunuamediuasisnugauaznsding
massanmasmeiiiuiisaniuluszduana manumuadeilitofunuilisduuvaes HIT
nnzile loglisnaziievesianssn (i mstdudnseu M matdu wiamsasnmasmelag
Hifmﬁfﬂéh) goufieniiums (1w woaUfuans Tsawenuna ﬁ%aamu‘ﬁiuﬁwu) FINDIVUIR
YANNITHN (mmﬁ wazsTasna luMsin)
dssianzasndalSauiiay

mwumuﬂ%ﬁ‘ﬁimLawwmuﬁﬁmjmﬂ%ﬂuLﬁﬂuﬁmuuﬂﬁanﬁu ( Active Control)
L5U miaanﬁwé’qmﬂqummwﬁnmuﬂawﬁimﬂaq (Moderate-Intensity Continuous Training;
MICT) waz/w3angulufifianssy (Non-Active Control) 13lun153tasizv Aunumuilaid
nautlauiiay wialdesnisulSeuiiisuainey wasnasnsunsnuzemelunguiden
(Baseline Comparison) gm?fﬂaaﬂf\nﬂmsﬁmsmﬂumsﬁﬂmﬁ
Uszsunnuaadazinuasns

2 IANASNENSN (Primary Outcomes) YBNMINUNIULUY Systemic Review laun §ha3a
msmauaumé’humimuszé’ufwmaimﬁam FaUsznauads staudlulnatuiaiud
(Glycosylated Hemoglobin; HbAlc) s::é'fmfwm AluLdanaMEaNDINIS (Fasting Blood Glucose;
FBG) s¢@ulasiulutdon laun Total Cholesterol (TC), High-Density Lipoprotein Cholesterol
(HDL-C), Low-Density Lipoprotein Cholesterol (LDL-C) ta¢ Triglycerides (TG)

1830 HAaNETD9 (Secondary Outcomes) Lﬂuﬁaﬁfﬂﬁwqumwﬁ'ﬂwazLmnuaﬁ%u
Fesamdanssomwialauazlan (Cardiorespiratory Fitness; CRF) ToauanslugUaaan Maximal
Oxygen Uptake (VO,max) 4ananii §95188961830d uasdUsznausiame laun iminda
(body weight; BW) soudednTadruanudulaia laun Systolic Blood Pressure (SBP) Wa¢
Diastolic Blood Pressure (DBP)
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HANSIATIEY
M39d 2 uasawemanzimAiefidadandnanlumsinm
UGy 2T VO, max weight Mass FBS HbA1C Tolal cholesterol LDL HDL Triglyceride A 9
29814 (mL/kg/min) (kg) (mmol/L) (%) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
1. Alvarez HIIT n=13 16 dUanv - o n 8089 19.8+ n 8089 0.9 = o o n50+2 n129+6 -
uazans” control n=10 1.9 mg/dL 0.1 % Wueo+1 duioerse
2.Ahmad HIIT n=8 8 dUmw - - - HIIT vs. Control - - - - -
uazame® MICT=9 n 8.23 (7.94-
control n=9 8.85) U 6.25
(6.1-6.89)
MICT vs. Control
n 8.2
(7.45-8.65)
W 6.9 (6.6-
7.15)
3.ChenX HIIT n=33 12 dunw - n 49.38 + 8.82 0 o o o o n1.69+ -
wasans® control n=38 Wy 48.87 + 1.04 du
8.79 1.43+0.62
4.Stoa WAL HIIT n=19 12 dUanv n 25.6 + 6.2 n950+15.3 - n7.78 + 1.39 o o o o -
A Control n=19 Wus0.9+ 7.8 flu93s+151 Wu719+1.10
5. Karstoft HIIT n=12 4 oy CWT vs control CWT vs control o o CWT vs control CWT vs control o o Fat mass (kg)
wazamz? CWT n=12 n 26.1+1.4 n 88.2+4.7 (Hu n 5.3£0.3 n 3.3+0.2 CWT vs control
Control n=8 Wu 26.8+1.9 87.5+4.8 Wy 5.5+0.3 Wy 3.4+0.1 n 28.8+2.7

HIIT vs control
n NN 27.1+1.5
|
(W 31.5+2.2

HIIT vs control
n AN 84.9+4.9
I
W 80.7+4.1

HIIT vs control
n 5.0+0.3
)
Wy 4.9+0.2

HIIT vs control
n 3.2+0.2
)
u 2.8+0.2

Hu 25.742.7
HIIT vs control
n 28.3+3.1

I
Wy 28.2+3.2
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NIUNGH szgza) VO, max weight Mass FBS HbA1C Tolal cholesterol LDL HDL Triglyceride A 9
M19814 (mL/kg/min) (kg) (mmol/L) (%) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
6. Winding HIT n=11 11 denv HIIT vs control HIIT vs control 0 0 0 0 0 0 Visceral fat (kg)
wazame"? END n=10 n 28.4+6.1 n 84.2+11.1 1y HIIT vs control
Control n=8 1fluz4.2+0.5 83.2+11.2 n 1.740.8 {{u 1.5:0.7
END vs Control END vs Control END vs Control
n NN 27.8+5.5 n N82.1+13.7 n 1.6+£0.8 ﬁJu 1.440.7
Uu 30.3£7.5 Wu 81.1+13.8
7 .Mitranunet HIIT n=14 12 dumw HIIT vs control o HIIT vs control o o o HIT vs control o -
wazamz® CON n=14 n24.2+1.6 n60=2 n1.06 = 4
Control n=15 Wi 30.3+1.2 Wusax2 Wu1.37+5
CON vs control CON vs control CON vs control
n23.8+1.0 n 61+2 nl.37+4
Wu 271+ 1.2 Wus9+3 Wu145+5
8.Banitalebi HIIT n=14 10 dUany - HITT vs control HIIT vs control HIIT vs control - - - - -
uazamz?  Combined n=14 n77.35:11.99 @y n21007:3290 AU n 9.64+1.08 (lu
Control n=14 77.01+12.35 137.36+32.95 7.82+0.93
Combined vs Combined vs Combined vs
control n control n NN control

I I I
72.59+11.48 (Uu  214.64+27.67 WU  n 9.49+0.86 (UU

72.34+11.39 163.86+71.47 8.25+1.22
9. HIIT n=13 19 o o - - HIIT vs Control HIIT vs Control o o -
Magalhaes MCT+ n NN 5.0 £1.0 n N 3.6+0.8
uazAmz"® RTL n=16 Wy 4.9 +0.8 fluss407
Control n=22

n Jtladhanmeadf p<0.05 o laifinadaumeadid p>0.05 — lailadnmlumsdnm
HIIT: High-Intensity Interval Training, END: Endurance Training, CON: continuous aerobic exercise training, MCT: Moderate-Intensity Continuous Training, CWT: Continuous Walking

Training, RTL: Resistance Training Lifestyle
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nmMsFudunuhdunenaiitisadassiuiy 130 unany nasnmsdsaiuatuiia
AMSANHININABBUVUFNINFHAIUANTIUIY 9 UNANIY ﬁﬁ%’m&amué’muazmqmuLﬂnw‘f
msfadan daugadlumsnd 1

1. MmsufSsuiigusening HIT AungdnmuaAn (CON)

msmuqmzé’uﬁ']ma (HbA1C) Mspanfasmeawuy HIT JUszdnsualumsanszau
HbA1C lddiningumuauiiliaanideneadaiisdidny nsAnuaee Stoa uazanz"®
#11135990 HbALC ladiniingy MICT agniivedAgy uanmsdnwaes Ahmad uasaniz® wui
ﬂﬁéikl Moderate-Intensity Continuous Training (MICT) dn158083289 HbA1C asiwﬁﬁa&hﬁ’ﬂgtﬁa
eununguAIUAN (p<0.05) udlinuanuuanadnagNitedAmssWINNgN Hit AUNGN MICT

msaAnwiifanuhnmseanmaimeuuy HIT drulwafuszandualunsiiin Maximal
Oxygen Uptake (V02max)156ﬂ'jwnfcjumuquﬁlﬁaanﬁwé’qmﬂasmﬁﬂ'ﬂéwﬁm wazlumsdnwuas
Stoa wazADz " udE Mitranun wazAnis "> HITT a1a1301A3 VO,max ¥1nnI1Agu MICT
pENNUEE AN NEDA

TUslndlasiuluiden: uasnsianuuanarenuluwdazmsane TunsAnwvee Karstoft
uazamue'? uar Magalhdes wazamz® Wudn HIT 22880520 U Total cholesterol was LDL 16
atnaiiddn TurasiinsAnmau q wu Alvarez wazeame” ldnuanuuaneageitodday

NSANEIYEY CHENX wazamuz® waz Alvarez uazaaz” Wuil HITT Anaae A
riglycerides g AYMIERH wazwu 2 unaNuEMiNes HDL aghafiiaddams
806 anuauladie 7 Tu 9 unanuiinisia Systolic Blood Pressure LLae Diastolic Blood Pressure
wawuiimsiUasuulasiiea1unanuiifian Diastolic Blood Pressure anaaaeaiiiad@nmead

NaRDINTNG Msfnminuit HITT Frevhldihwinanssegeiifed dymeads
Taan1sAnE1289 Karstoft azamie ' WUNIS8NI2BINID L2 (Fat mass) 70 28.3 + 3.1
188 28.2 + 3.2 kg Iuﬂmzﬁn&jumuquﬁlﬂﬂmﬁmﬁu Winding tazanie'® wumsanaszaslysiu
Tureeviae (Visceral fat) ageitadinymadda

2. enuGhulvlaBafjiuazanudasanssuasnsin HiT TUld

wihazitatnafierfuanutudeuusranulasasisasnssanfdineuuy HIT
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