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ABSTRACT

Aim: Excessive fat deposition is associated with cardiovascular
diseases, diabetes as well as hypertension. The aim of this study was to
determine the net effect size of high intensity interval training (HIIT) on
some factors associated with insulin sensitivity in adults with overweight
and obesity.

Methods: A search for English articles was conducted in Web of
Science, Scopus, and PubMed databases without limiting the year of
publication until February 2023. To calculate the effect size, WMD and
95% confidence interval were calculated using random effect model.
Fixed effect model meta regression was used to determine treatment
effects associations with other variables.

Results: In total, 13 studies with 446 adults with overweight and obesity
(149 females, and 317 males) with 24.7-57 years old were included in the
present meta-analysis. The results showed that HIIT caused a significant
decrease in fasting glucose [WMD=-8.65 mg/dL, P=0.002], fasting insulin
[WMD=-1.88 U/L P=0.005], and diastolic blood pressure (DBP) [WMD=-
3.33 mmHg. Weak correlations were observed in between HIIT’s net
effect on DBP and insulin (r=-0.32, p=0.019) as well as with subjects’ age
(r=-0.29, p=0.037) respectively in meta-regression assessments.

Conclusion: The rate of DBP reduction is sharper and these changes
are also correlated with age. Therefore, HIIT is suggested as a Non-
pharmacological Approach to prevent against future cardiometabolic risk
factors in this population.
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Extended Abstract

Aim: Obesity has become one of the most pressing health challenges worldwide,
exacerbated by lifestyle changes, reduced physical activity, and increased
consumption of high-calorie, processed foods. This metabolic disorder not only
affects physical appearance but also imposes extensive health consequences.
Among these consequences, insulin resistance is a major effect of obesity, serving
as a precursor to type 2 diabetes, cardiovascular diseases, high blood pressure, and
even cognitive dysfunction (1). Studies have demonstrated that excessive fat
accumulation, particularly in the abdominal region, plays a critical role in inducing
chronic inflammation in adipose tissue. This inflammation, driven by increased
production of pro-inflammatory cytokines and the activation of inflammatory
pathways, exacerbates insulin resistance and disrupts glucose metabolism (2).
Research has shown that even overweight individuals without a history of obesity or
diabetes may develop degrees of insulin resistance (3, 4). This finding highlights the
importance of weight management and early prevention of excess weight gain.
When insulin sensitivity declines, the body's ability to effectively utilize insulin for
glucose regulation is impaired, resulting in elevated blood glucose levels and
increased insulin secretion by the pancreas. Over time, this process can lead to
pancreatic beta-cell exhaustion, significantly increasing the risk of type 2 diabetes
(5). Furthermore, reduced insulin sensitivity promotes fat storage, which in turn leads
to further weight gain, perpetuating a harmful cycle between obesity and insulin
resistance (6).

Unfortunately, some individuals mistakenly prioritize the treatment of obesity-related
diseases over weight loss itself. This approach not only delays weight control but
also leads to increased dependency on medications, making weight loss more
challenging (7). Conversely, studies indicate that exercise and lifestyle modifications
can have profound effects on improving insulin sensitivity and weight reduction (8).
Exercise is a key strategy for combating obesity, playing a vital role in enhancing
insulin sensitivity. High-intensity interval training (HIIT), in particular, has been
proven to reduce hepatic glucose production, increase glucose uptake by muscles,
and facilitate lipolysis (9). These workouts not only boost basal metabolic rate but
also optimize energy utilization, reducing fat storage. Multiple studies have shown

that short-term HIIT training can lower fasting glucose levels, although the long-term
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effects of such workouts on insulin and blood glucose regulation still require further
investigation (10).

Additionally, insulin resistance has a direct association with increased blood
pressure. Endothelial dysfunction and decreased nitric oxide production led to
heightened sympathetic nervous system activity and oxidative stress, ultimately
resulting in elevated blood pressure (21-25). Hypertension is a serious consequence
of obesity that frequently coexists with cardiovascular diseases. Excess weight can
increase circulating blood volume and place additional strain on the heart,
significantly raising the risk of heart attack and stroke (26).

Adopting a healthy lifestyle, including a balanced diet, regular physical activity, and
stress management, can have a significant impact on preventing obesity-related
complications. A comprehensive examination of the effects of HIIT on body weight,
insulin resistance, and blood pressure in obese individuals can serve as an effective
foundation for developing exercise programs and therapeutic interventions (25).
Establishing a well-balanced diet, increasing physical activity, and managing stress
factors not only contribute to weight loss but also enhance overall quality of life and
longevity.

Methods: A database search was conducted across Web of Science, Scopus, and
PubMed until February 2023, without restricting publication years for English articles.
Additionally, searches were performed in Persian databases Magiran and SID until
February 2023. Keywords included: "high-intensity interval training," "blood glucose,"

insulin resistance,

"insulin, systolic blood pressure," "diastolic blood pressure,"
"obesity," and "overweight." A manual search was also conducted in Google Scholar.
Eligibility Criteria

Studies were included if they:

1. Were conducted on overweight and obese adults

2. Were published in English or Persian

3. Examined the effects of HIIT vs. control groups

4. Measured body weight, fasting glucose, fasting insulin, HOMA-IR, systolic and
diastolic blood pressure

5. Were randomized controlled trials (RCTs) or non-randomized studies (NRs).
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Exclusion criteria included animal studies, conference proceedings, thesis papers,
and studies on acute exercise interventions. Independent reviewers assessed all
included studies.

Data Extraction

Full texts of selected studies were reviewed, and data on body weight, fasting
glucose, fasting insulin, HOMA-IR, and systolic and diastolic blood pressure were
extracted. Study details—including publication year, study type, country, sample
size, participants' age, gender, BMI, and training protocols—were recorded. Data
from graphical representations were extracted using GetData software standard
deviation (SD) was estimated using the standard error of the mean (SEM) method.
Meta-analysis

This meta-analysis investigated the effects of HIIT on cardiometabolic factors. Effect
sizes were calculated using weighted mean differences (WMD) with a 95%
confidence interval (Cl) and a random-effects model. Heterogeneity (I1?) was
determined for study variations. Sensitivity analysis was performed via a leave-one-
out method when substantial heterogeneity was detected. Publication bias was
assessed using funnel plots and the Egger test. Meta-regression was conducted to
explore correlations between age and diastolic blood pressure response to HIIT, as
well as between fasting insulin levels and blood pressure. Statistical analyses were
performed using CMA2 software.

Quality Assessment

Study quality was evaluated using the 9-item Pedro checklist, which assessed
randomization, participant eligibility, intent-to-treat analysis, and statistical reporting.
Scores ranged from 0 to 9, with higher scores indicating better methodological
quality.

Results: A total of 392 studies were identified from searches until February 2023.
After removing duplicates, 263 studies remained for screening. Following full-text
assessments, 13 studies were included in the meta-analysis:

- 4 studies evaluated body weight,

- 12 studies analyzed fasting glucose,

- 11 studies examined fasting insulin,

- 11 studies investigated HOMA-IR,

- 7 studies assessed systolic blood pressure,
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- 7 studies assessed diastolic blood pressure.

Participant Characteristics

This meta-analysis included 466 participants (149 women and 317 men) aged 24.7—
57 years, all categorized as overweight or obese adults.

- In the HIIT group, the mean age was 41.9316.82 years, and the BMI was
31.72+5.1.

- In the control group, the mean age was 42.23+5.55 years, and the BMI was
32.68+4.08.

The control group did not perform any exercise interventions. The minimum sample

size in studies was 19 participants (35), while the maximum was 96 (36).

HIIT Protocol Characteristics

A total of 13 studies were examined in the meta-analysis. HIIT protocols consisted of
exercise bouts performed at 95% maximal oxygen consumption (VO,max) with
active rest intervals at 50% VO,max.

- The minimum intervention duration was 3 weeks (37), and the maximum was 16
weeks (36, 38, 39).

- Training frequency ranged from 2 sessions per week (40) to 6 sessions per week
(41).

Meta-analysis

- Body weight: HIIT did not significantly reduce body weight (P=0.2, WMD=-1.37 kg,
Cl: -3.94 to 1.19). No heterogeneity was detected (P=0.8, I>=0).

- Fasting glucose: HIIT significantly reduced fasting glucose levels (P=0.002, WMD=-
8.65 mg/dL, Cl: -14.04 to -3.26) Moderate heterogeneity was observed (P=0.001,
1=85.67).

- Fasting insulin: HIIT significantly decreased fasting insulin levels (P=0.005, WMD=-
1.88 U/L, ClI: -3.2 to -0.56). Moderate heterogeneity was found (P=0.001, 1?>=89.01).

- HOMA-IR: No significant changes were observed (P=0.06, WMD=-0.79, CI: -1.64
to 0.05). High heterogeneity was reported (P=0.001, 1?>=99.00).
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- Systolic blood pressure: HIIT did not significantly affect systolic blood pressure
(P=0.06, WMD=-3.57 mmHg, CI: -7.31 to 0.16). No heterogeneity was detected
(P=0.09, I>=51).

- Diastolic blood pressure: HIIT significantly reduced diastolic blood pressure
(P=0.03, WMD=-3.33 mmHg, CIl: -6.49 to -0.16). Significant heterogeneity was
observed (P=0.02, I>=58.61).

Conclusion: This study aimed to examine the effects of high-intensity interval
training (HIIT) on cardiometabolic factors and body weight in overweight and obese
adults. Results indicated that HIIT did not have a significant effect on body weight,
with only minor reductions observed in total body fat percentage (approximately
1.26%) and fat mass (1.38 kg) (53). Excess body weight in these individuals can
lead to reduced insulin sensitivity and systemic inflammation (6), highlighting the
importance of weight management in this population.

Numerous experimental and meta-analytic studies have reported weight loss in
response to HIIT. One meta-analysis found that body fat reduction from HIIT was
approximately 30% greater than that achieved through moderate-intensity
continuous training (MICT) (57). However, another meta-analysis reported no
significant effect of HIIT on body weight (53), which aligns with the findings of the
present study.

Only four studies in the current meta-analysis included more than 20 participants per
group, which may have impacted statistical power. Additionally, three studies
examined participants classified as obese, while others included a mix of overweight
and obese individuals. Overweight individuals often engage in exercise due to
sedentary lifestyles and overeating, which may affect adherence and tolerance to
HIIT (58).

The effects of HIIT on body weight are likely due to metabolic changes, increased
excess post-exercise oxygen consumption (EPOC), and alterations in appetite
regulation (59). During high-intensity exercise, substrate utilization shifts toward
carbohydrates, making weight reduction through HIIT-induced energy expenditure
less probable. The increase in catecholamines and growth hormone may promote

lipolysis (60), though this does not necessarily lead to overall weight loss.
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Additionally, HIIT resulted in a significant reduction in diastolic blood pressure
(WMD=-3.33 mmHg), while its effect on systolic blood pressure was not significant.
This may be due to mild hypertension among participants. Moreover, with increasing
age, the blood pressure response to exercise may diminish (69).

Finally, HIIT in overweight and obese individuals led to notable reductions in fasting
blood glucose (WMD=-9.29 mg/dL) and fasting insulin (WMD=-1.88 UJL).
Improvements in insulin resistance (WMD=-0.79) were close to statistical
significance. These findings highlight the importance of HIIT in enhancing metabolic
health in overweight and obese individuals, potentially preventing health
complications associated with insulin resistance.

Overall, despite metabolic improvements, if weight loss is a primary treatment goal,
exercise interventions must account for adequate energy expenditure, which may not

be fully achievable through HIIT.

https://jsmt.khu.ac.ir/
227


https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

EVRVTS

53 Olzmen anw 5dls 5 aliana i Gla) 528 5o eyl Olpea € ol Sl lagsben 51 S Sy
D13 Baa s 5 ) Laplil plad Ly J80 O (555 0 (Bl o3ns 0 (BLOT o 3L Rl (V) ol 2138 J-
S los fuS a5 pezs 4 paen 5 O o DB ls 5 ) sl Al 4 e
S et (S (B S el Glagslen L 0L ahex 51 Ss SOS g ksl
(V) 558 0 e s Jdod 5 O o (Ol s DV e A 5 ot (Ol WD

(ol Sgar (s o 2L, HOMAAIR Ui b 4) sl ol 288 Sl 36 b8 @
(F) Aoz o IS 1) i ol il o0 O 88 358 o e 553l 3L 5 page Ol 55 0 Bl 05
P e A A Y N Y = SR VRSN 1 RPN PU: RUIVPI I PYRCH K [ IYCH IR
S I 5o L) les S b 1y ol sl Ceslin 5 3Ll 055 oS o o alaly sy ol
ool slol e 5 (0) HOMA-IR Juss js Y70 51 5L (ode sla o550 055 11s) o sl s sl
o Sl o Sl o s s C3lane Glagslen Jolse b 51 Sty L3 Jele o Ssh e Olse
U cBlaze glaggolan Lol el ol 5 (555 0 055 (2alS ax STaS 3l 52 5 olnidl ) peas ] SaiSE e
Lagols 50 sl 3l e 5 Olays ¥ game a5) des Oloys Lojls ez 5 ails (6 il Gl ¢ B 3
by e 03 S 2 pd o e Oy BLSN g x aS 5 035 RS il e g St ol (L e
Sl Oley S s S2alS 5 Cilises slag)ls 4 (Soals st 2l slacanss 4 sl dal b Sl
Name ool JSn ol i 53 S o 5 IS0 G 5 5o sl oS 15 05y halS a plBl s el
(V) 358 0 e ke O Sl (g linl a8 ol gl o slis 35,

Sl 3 b 51 loslil B) o el Cnslie 3 smg (51 dstle o ST a5, e 5 Sh5 S s
Loablie ol Lt s (Olas o S48 il (LI Gk Sl e 5 S s 5 SIS A
sllas glaans plabis 5 ospd a8 s s 5ol G oales Wlg o B35 2008 I3 e slagssles
O 00 (V) AL e ) Laslie 5 61 DL 550 SR DR 5 S 0les (Dl g g 4 a5 a3l
HIT VL iz b osls a0 ol sl 4 Caslie 5 Sl 28 sl fan el Sbesed 5 (G eom
S b gl o el SAS eS 5 2580 30l (S5 00 513 Ol sS4 ax g LS (AA) ol
OV gl Canslio 55 s MICT w b HIT 65 w0 s e gba 2158 cpioman 5 (V) Lo sie
Liledd fi (6 Sl Sl 4y Dby el g5

Symse I3 Sl oS w Sl 8 el edd ald was al 53 G35 5 S5 kil b Slesibl 058t Ll
0350851 Sls 5 Bl 313l 53 il Sl 5 S siliagusyS Jalse o HIT 3031t 335 s 6l
adlas i OSU S L3l 038 (gm0 1 (V1Y) sl Conslis 0 Mie Vazsl b 5 ot 5 xe o
h 53 oS el 0 e sl Conslin U s e elye n HINT Sl s 36 5550 53 (Y0210) sl 5
LHIT 6 0as s 5 cde 0 a8 ol o 5 05 Cols 0 M Comer 2 e (1V-10) LT 51 s 50

https://jsmt.khu.ac.ir/
228


https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

A\EZZ 4 b)m ¢ O g gt DD ‘d”l:..é ) d"‘f’)’)’ ub B ‘J‘“"h’)"

Lol slaasly ¢ s Dbl 53 sy S re 5 5 3550 Saols 5 ALS e oS 5 b3 5 eeds I3
Sz o3l V4 0A) 55 s ol 3 53 53 3l e Sl 0350051 SLls 5 Gl 313 Comar (51 5
s Szl i s 3 g s (ab 055 L1 5 Ol s WJle 1ol o s dped 55
S sl s 53,00 Laaol Ses T mls nlply 5 ol 435 5 55 Gl sl s a3l bslen 1y a3 S
LYW dlo s ek iz ool 3 G0 s ol 1y d gl Conslie 550 ot 5 me 53 Bl 5 055005
(aia VY 31 2S) e oS HIIT by o s a8 il 05 8 (6,5 4t Bl 5 0550l gl 51l axllas
2l JS 56 (i VY 51 zay) cde Vb HIT Gl jed 5 asl o kil 508 2als w56
Jlo b ot ime SVs L 5o Jlowl 3 0T (gamte (o351l Ll L(T0) Wl 05 ol smdl L 5 508
S S assalal ity la s gesl OF Jged 5550 Sliiss 1 (galdad L3 5 Sl w2ls Jidig 1, YedO
5 Sl 4l &S A e B 4 ol s pl by 5 A e paie S Cl Al GLils G
SLIL Ll sl e i aS sy, e ] Tadab 315 555 4o Ol 03 e RIS Dssed S
L s el Coslie Sols Yamml) Cmorm (il 53 Ot 43 oS (sl s 41 cpliyl 5 sl 5 oS eS|
AL e LS SS Sl (Subs i 40O

Sz 03 (YV)als gy gme b O lid Ll 5o o sdl Conlas JalS a8 550 o Ll L el 4
Conds 53 5 (Y)ssi o B 002sLiS o (NO) st S 5 Gk 51 i sl S B0
e Sdld 150 (TPl L s Os ] 5 Il s 5T b il s 4 o el e slis
w8 syi e sl Dl Gy,e 0dd sliS s NO s W55 5 o(Y0) Ll ozl 5 (Y8 S5 ho
J o e 05 0Lz ialS s IS5l 5 Sl Vel bl s pd o peie 0 5LaS Sl 53l
@ gl e atls U sl o sdl Caglia Ol w0 aS das e Sy e o sudl Conles alS )
i olEs ol el (Y Ve o (555 aes 055 A3 20530 51 13 IG5l s Shee dolesl s 0l
S s esy Sl Sl HIT w8 Sl 5 O5508L51 ks 5131 05 5Lad el ol b o) 45 A o0
A 13,55 ey Caenl

5 0 ) S gl ya)lS Jolse 0 055 HIT Sl jes I8 20 s G 0l B 5 0
wos Blr s Ol Ghls OYLS 55 5o (Jsels 5 Jgtanw 0 5Lis ol sudl 4 Gl (iU ] sl
5 SISl Slaaiges 5 A3L Jlsy 5 Sl Sl (63,8 ool 10T S ol Sl i o S
S ool b S 3l S e Sl e s Came opl ot 3505 a1 s ponel

.M\.g;b_é\w\)bdltjrﬂ C,\.A)u.ﬂ‘j‘.}-éu‘ u”)"J‘

Y
L3 » 5 (COChrane) ol s.s Jaall, s bl 5 oS ol Lol bmdinpllss 50 a3 G andllas o
1 ol Preferred(Reporting Items for Systematic Reviews and Meta-Analyses)

https://jsmt.khu.ac.ir/
229


https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

s o3 gesl-(population) Poas el sl Lol 3 PICO Jesdlszus Sl eslizal L (YA YY)
C «HIT) Y cus b osls ol e wslu-(ntervention) | <Gl 5 o5s0lsl glls OS5
JS}K GQV\J d)} gﬂm—(outcome) O 9 (‘j:'))} u)..«b) JJLS ojjf L: wtﬁ,c cwtﬁ,«—(compal"lson)

L3 Jgrals 0 5lis 5 st 0 ,Lis HOMA-IR ezl o sl st

Lodts g i35
sl (web of science) Lule 5T Oy Sledbl lell s Sl Vs gl gt
A el YoYY JL (February) « 5 b el Jle 03 Sssa=s o34 (pubmed) el 5 (SCOpUs)
e oo Sledbl 5. 5 (Magiran) o,SKe osls el 53 ol SVl (gl i roees
YL s b dis el e YL o U sl e S Sl 5l eslinad L (SID) a0
MO ks 0l e 05 el sl Nl Mo 558
“High intensity ISl Slds 51 eslinad L ppimeen 3 plnil VE0) e B 05500l 5 " 30"
“ high intensity intermittent .“ high intensity interval exercise” .interval training”

& aerobic interval training” “ high intensity intermittent exercise” training”
< “HIIT” “sprint interval training”. “interval training” “aerobic interval exercise”
c“glucose” . “fasting insulin” . “insulin” . “Obese” . “overweight” . “obesity” “SIT”
‘homeostatic model ‘HOMA-IR” . “IR” “ insulin resistance” "fasting glucose”
“oral “tolerance test” . “insulin sensitivity” assessment for insulin resistance”
“systolic pressure” “blood pressure” “GTT” . “OGTT” glucose tolerance test”
. “diastolic blood pressure” . “diastolic pressure” . “systolic blood pressure” .
S eslial b e opizmen 3 ol "Adults” 5 *DBP” . “SBP”  “hypertensive” . *hypertension”
oL gt L pln] (Google scholar) N Sul 855 53 aws ooy 4 siea o Sde glaejlsals

T3 999:3 syl
Gbls OVLS 5 g5s ok el Sladllao) Jold 5 Slaasiie b Vs ol 3 a3 el ) 5
35 s e diS sy p lllas <Y ¢ sl 5 S OL3 el ize Slalas =Y (Bl 5 O sailS]
S Bd ol il ool Slallas cnl S5 w03V (555 op ed O5) JaSesS oy m VL oas b
Sladllae—t 35 0l |2l (oS 5 W s b slize Oy 40 Sl ped) il Coso 4 o 08 ST
O ls 5 Iyt 0ol HOMA-IR sl sl sl S 08 0w 035 oS (5 ,5051l
5 (RCT (Randomized control trialeas: g5l slas b ol Sldlas =0 ¢ Jszals

https://jsmt.khu.ac.ir/
230


https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

A\EZZ 4 b)m ¢ O g gt DD ‘d”l:..é ) d"‘f’)’)’ ub B ‘J‘“"h’)"

Jols 757 slasbae iad wallas 5505 (NRs (Non-randomized studies.. sslas o olai
s 3y el plmil Dbl 55, 48 Slllae 5 s SV a3l s SVl el 0L
oo LS b sl el b addlas Sl s Sl B0 e e SIS Sl

A plndl Ky 55 B g e ) g0 4 VL 4

Wosls Z! 2wl

HOMA- (26 () il (3l S0 0 055 slaesls Tulg 5 s o o 3505 SV plas LS e
A gl gl Jiee S (pop oS D) sdm 53 Lo s Jsals 0 liS 5 S 0 L23 IR
(s S ate w08 a3 &gel sl QLA L ol b 5 35S 5 aalllas p 5 by e Sl
(e ek A e 5 DAl (B35 e g) et USsn s i e el b SapesT (S
Dsad Sy goas besls &S Sldlas (gl s C‘J’“ﬂ‘ 3 o (s S e 5 atis » Olds sl
Sheslial b iman (23 8 &) 50 SV s sas 5l GOtDALA 1 eslinal b Laesls =l sl g 0l 318
(Y)W 03 e (SD) s jlilend Gl sl (SEM) Sk s lslend glast

Jukoit 3
Shls QLS5 5o Sdpbesna)ls Jalse o Yo s b sls o el JI s sl 2l Jlosl b
Weighted ) WMD ;5 Sle wslss 51 3 o3lul @l oskie opl gl A plnil Gl 5 0354l
(Random) _islas jl dae 5l eslicad L 5 (C) asys 40 Oleabl aols L (mean differences
Gb 5sSKeal i oS s eslizal 12 0a3T 5 (Ol (el o) 5 sKeal ol () S amlona
5 55eal=lV0-0r (1S 5 Saal=T00-Y0 i 5Seal=lY0 5l geS u5 e d 4 OLS S Jeall) st
Gl Lo 3 o3linal b 5Kl 5 gmm 5 oy 0 3 (7)) Al s 5L 5 5Keal=/VO 5l iy 5 L gt
L (Leave one-out metho) wldles K & K05 S B o Gk (Sensitivity analysis)
B33 5 s mar s 31 eslinad b 5 LE5] (68 s (YY) L3 plonil SO Ol 4 O 5 eS8 bl
A5 e3litul 4 56 o diS pend Sons G Ol 4 EGGRT s (6,8 g sdalin S s g3 S S s OB
Sl Osew Sole S1LONT) As a3 S Lo s ls e HLESH (68 s 35 Olge 4 +/) 5l S P OT s oS
o St L3 sl ey HIIT w0 Jsnilis 0 LS maly 5 o310 5 o o (Stoad o)
o 3l eslinul b olel a0 yasl s eslazal HIT & Jgmalis 0 La3 Gl AT o3 5 sl o el O

A el CMAZ2 ;3

Oladlhao CuisS (w3 5
—) g 5 3l Jold SVle kS ey slaskae (FE) A el PedIO 5 4 e S Sl eslinad

https://jsmt.khu.ac.ir/
231


https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

Sbes S a ol psb 4 OBans o8 8 (olant =Y s gasasl g Ll drls Jalss O3 asiis
Lal i 55 b gagesl 03p Sl ~f Olilasity 05,8 @ o QS &S 0 il Ll Y il
(s kol prie Glp S seSo lol s s 0 canllas Calise laes S s (Al Jlest 51 L) 4l
Intention 10 w50 4 Llow 5 45 plonil =V (lass 51 OEAS S 15 Lo 3 10 Sl S s 5
(Sl 1S 3 =8 sy kol ki sl a5 S G ol sl 515 s x5 A dreat (ITT)
L Vg S L Pedro oo o VI ol 4 (P value) slstias Olye 5 sbae 1l
asdlas YL kS Ll GG gade 2550 0F 53 45 55 4 Sl 5 jio Bl lael A esls sl X

(Y i) 5 9

basl

ST Ve Gl Sl e s 3l e YAY (Y0TY w5 b ode Sledbl glaolKl 53 gt ulul
V¥ Calg s eoVlie oS 5 cpsbie ) Sl llle BL adsl 6 KL (gl Wlie V¥ (WJlis YY)
BYs 4 ol aadllas 5l dlis Yo oVlis LelS e ey 5l e oS s Ol LolS ze L5l ol i
o3ls (2l ((N=4) J 28 05,8 2316 ((N=Y) lg Sladllas (N=VY) Guios i 5,50 gla pite (20 s
Jolosl 351 andllas VY eulg s Ls ol (N=1) Jle b 035 b OVLS 55 50, » Slallae 5 (N=Y) SIS
el s andllae V) (LB S S (6l asdllas VY O 05 pete sl axdllas Sl () ISSE) Was sl
O olid gl addlas Cuin s Jgteew 0Lk gl adlas cis HOMA-IR (ol addlas VY it
ey sy Il

L Sog03T 5 33

CS d dad S LA ol Lol b aadllas 350 Jlo OV=YE/V o esy L (e TV 5 05 189) Jagesl €1
o35 yatls 5 VAYEVAY o o SKle b S35l YV ing Bl 5 05salol ghls 0VLS 5 olBus
035 Latle 5 £Y/YYE20/00 o Sle b o353l WA 5 VL Cosa b osls op s 05,5 53 FINVYEON S
el B35 e ‘u;@ijus 05,5 ol 5 0y adsl Oldllae 55 . Lsg 1S 05 S 5o YYWAREAA S

2 (M) L8 AT Slus 5 (F0) iV d Sldlas 3 gla s gesT sliws Bl .(V Jsd) Lsls

908 GBS 9 (5 Mg
LS‘J" SR W IS‘J;- A!L; R WA L: L;@u U‘»{J‘“‘; J‘ﬁ.ﬁﬂ ol ")‘,ﬁ oldles BE RSN WA L}."Ja:.ﬂjﬁ 5)‘,5 e VY
Sl Aoy 00 Dad PBlas b dbe ol pal 5 5 es O5S| STae o ys 40 L YL ud b el
(F4 YA T ada V1 Slas 5 (FV) atds aw 5555 o 08 altlde Cde PBlis (ioman 55 (3 20 O30S

Sy glate aa s (8)) adds LS U (8) adds 9o latds 5 o el Ollds Slaas 5

https://jsmt.khu.ac.ir/
232


https://jsmt.khu.ac.ir/article-1-631-en.html

-

[ .

959

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

VEETA 05l ¢ Pguiglomns 0,93 5 )9l 9 (559 b )3 SlRg3

sla b&:i‘.::} O el Cadly Ylaa

e Skl PubMed
Web of science
Scopus

U_}‘)y.a‘%__ib.\ﬁa CLISLJ Yl
(S (6 i
Y= alaxd

6 S Ol Cada ) L Slallas
Y7V = alaxs

o2 (5 KL e lalias
Y 7YY= alaxd

1Y4 = daxs

v

v

dlie JalS (yia 3ayha ) edd oy o Cilallas
Y = alaxd

\ 4

Gaob )l sad (s Cilalllas
"3.-.‘5‘% 5 Olsie IR
YYo= 2l

Y

JAISGA»)‘):\LQ‘):\DLZQTI&‘ CalalUag
Y V= alaxd

v
a8 4 0959 o) oad AT Clallae

VY = alaas

Sllae sl ol i N S

https://jsmt.khu.ac.ir/
233

:d;\.‘.l 4 52 ada Gilallag
VY =L§...\SAS_)LJJJJAL5LAJ:\::\AL)M|J{=JQ
Y = L;'\\);\; Cilallag
4 =] i€ 5 K sl
Y =S8 sala il
£=dle i 0)s b OYLE 5 550 s lalldas



https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

Jeboil 3 55 Jsat 3550 o s sasT 5 Dliios sla Sy ) Jsd

azin 4 sl Jb
“”"'Jd S 500 03 45 =L _
333 o S s Sl sla) e o2 L) e Lo i bl b S B —allin g 5 Jl = aalllas
(az3s) Kg/m2
(axin
HITT e
4253 ) 5 0l /Ay Cas Lagds ) cw )y HIT
YA/EEN Y £/ AN Y/Y o e < g
oz d 2l i
Yoo\t )Y HIT2 ), s yver Yyt HIT2 ., o (80 o et S8l LS5 5,4 Y0 &1 -RCT (¢Y) Y+vo (Rayan) oL,
Olg A=\ o e Sus b gl aids Y o 0 B
YYNLE/8 YV/YE4/4 1] =S ey S HOMA-IR
Col il i35 ) 5o s
i YO/8£V/E i =S oy S
BUSEEP
Yanar/e HIT o, s osxV:HIIT ) o (%16 SO3A) Y o
et Ol b S50 g ) Sis6lal glls LS5 S,Lil-NRs @) Y v Winding) Ko
YA/ Y0 1) 28 oy S OVEY 1] 28 oy s HOMA-IR (5,0 1Y
DBP , SBP
140-A0 s b gl aids b o b HIT HIT SBP RCT
Y4/0£Y/) s el £r/02N /0 R sl ooy Wl |
el ol gl i o ¥ s HRpeak r ™Y o ol DBP 039880 bl S8 | 7 @6 veve Lee)
YAAEY/E i S ey S EVVEY /0 1 28 0y 8 (5,001
o585 HRpeak/v.-o.
e s L ol aias s HIT - S
A | e g 2 .
L o oot A HIT o e 5 55IE Gl LS5 53 ¥A) 41 v.v. (Rodriguez) 5,55,
IV ot b b el 2l aiis ¥ £y )\ YY/YEY/Y . Lt RCT
' T 00t A =S o5 S st S plse oy (5,4 0A 5 (t0)
HRpeak YY/ARY/87 1 S o5 S
HOMA-IR
il 5 S8
vovays HIT o vov HIT o e
& a3 \Y S A ()¢ s o bt 3556L50 gl JLS 5 N K .1 _RCT ¢V Y+xy (Tucker) st
Y4/ EY/A 1 28 65 8 YARS i 28 o5 S ,SBP HOMA
DBP
Al 5 595
HRpeak/a: cus b glaiss ¢ oo b Sl
vo/axy/e HIT -, e ge/axs/A HIT - o5 kst Sl JLS 5 o
o= HRpeak /ve L ow ss «iss £y MY St ol _RCT &) -y« (Rahimi) o,
YUY/ 228 ey S £VE0/) 1 1S 65 8 SBP ; HOMA S e ki
- DBP ,
HRpeak 74+ cas b glaids ¢ o b HIT HIT By G50 G JLS, O3 V8) 88
IV S b Jles ozl il Y L A MmN 7 S L.l RCT #A) YA (Palomo) ;5
: AR S TYYEEN o/ sl 5 S48 (¥ 5

HRpeak

234

https://jsmt.khu.ac.ir/



https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

VEETA 05l ¢ Pguiglomns 0,93 5 )9l 9 (559 b )3 SlRg3

YY1 28 o5 S OYHA/Y 1 =S 0y S 4l
5»SBP HOMA
DBP
TAO=Ar s b S8, glaids & ¥ _
s vurts/o HIT o es | ot/gto/A HIT oy s s s Bl JLS 5 5317 )TY (Abdelbasset) L.llie
10+ ool b aids ¥ o zul L HRpeak g A HOMA-IR Sk, RCT
T0/AR0/Y 1] 1S 0y S 00/YHE/N 1 1S 05 S M o us (3,04 5 (£4) Y14
e o HRpeak
L aids ¥ glaalas Jold 0455 4ids Y1 HIT o - ot
YA s YV EA/E oS Sty " c..
Mo 0: QRN YY/AEY /T s HOMA-IR b S 3, o . _NRs (0+) Y+xY (Saeidi) sann
Y00 ooas |y Jlab ol il 4 ¥ | YVRENE xS ey S
: : TA/EENV WA 1 2 6y S
HRpeak
Ok 055
M3 Y s Col 2l b (glaids § oo § Yaazo/e HIT o s oo/v\y/Y HIT -, o gl 5 SIS Gysalal JLS 55 SALAL :
I )\ iK1 _RCT (4) Y+ A (TjoNNa) b 4
HRpeak /v: cas L YYNEX/Y 1] S o5 S £4/1#4/0 1] =S 0y S GRS Sl ok [P
DBP , SBP
HRpeak/a:-A+ s b ce 4t A witeso HIT oy | vemvesm HIT o el ISy _
Yo )Y il o el 5,0 YA Uizl _NRs (V) ¥+\Y (Heydari) ¢~
s, 4slNY Ya£e /A 1S 65 S YENVES/A 1 =S 65 S 5= I
HOMA-IR
5 R0 43 Y=(ladl Yy cw b Ul asia T HIT it SETET) P Oyl 6 ,alb
S| ) AR = VAV 525 el s SIS JLS,5 TaheriChadorneshin
T 14 T aia A YANERVNY el e ~ 55 YA o _NRs ( )
5 Rias R3O (i § 4 =iha i Y/ YRNY S o5 S sl 03548l (GIPACARS
YY YVIALE/AA i =S o5 S
Sl HOMA-IR
1R0-Av Sl b glaiss |\ cw O "
goarva HIT o ~ HIT o kil 55518 JS,5 057D €1 ) )
5, 4ids Yool zul s ) s HRpeak Ve (MY SBP oWl RCT (oY) Y+1\ (Reljic) <,
M/ito/\‘:‘)):sa,; —:d):;sanf DBP Sl GpYr s

055

HIIT High-intensity interval training (Y& .z U Jis =l ol .5); MICT Moderate-intensity continuous training (L. s wus L ode SV b ol ,.5); MAS VO2peak Peak oxygen uptake (g5 0381 S, SBP Systolic

blood pressure; DBP Diastolic blood pressure; VO2max maximal oxygen uptake (s .2« 5.5 ;slu-); HRmax maximal heart rate (L ol o sla>)

https://jsmt.khu.ac.ir/

235



https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

Juloxil 5 i

O 039
SNNOP= ] 0 055 sobine odd o Yo s U ool o a3 4 305 0L andllas £ slaosls Lol s 123
Sheslinad L L(Y K8) ais Bl s 03salsl gy 0VLS 55 53 J xS 65 S 4 e [WMD=-V/rv Kg(-v/4¢

.(I2=~/n~h ‘P=~/I\) DJ\JJ Jﬁ_} d}i@béb‘} ul.:..: @b)“w}j Lf&b |2 UJ.A)T

Model Study name Statistics for each study Difference in means and 95%Cl
Difference Standard Lower Upper
in means error Variance limit limit  Z-Value p-Value

Rodriguez et al. 2020 1.100 2.980 8.883 -4.741 6.941 0369 0712 .

Palomo et al. 2018 -1.300 4.526 20485 -10.171 7571  -0.287  0.774 .

Tjonna et al. 2008 -2.100 2.183 4765 6378 2178 -0.962  0.336 .

Taheri chadorneshin et al. 2019 -1.990 2.176 4737 -6.256 2276 -0914  0.361 .

Random -1.374 1.310 1717 -3.943 1.194 -1.049 0294 -
-11.00 -5.50 0.00 5.50 11.00
Favours - HIT Favours - Control

Bl 5 05943l gl OYLE 5 53 04 059 » YL dd b ol o a5 i1 (Forest plot) cuslil ls gei ¥ K2

Wil 39 5l5
P=0/vov] il S48 Jhslae 2alS o Yo ods b osls op el a5 3ls 0L andllas VY (glaesls Llows sa 525
JS2) ws Bl opsalsl ghls OVLS S5 3 J S 65 S 4 s [WMD=-A/e mg/dL(-v/y1 i —Ve/+4)

(2=A0/Y P=2/v 1) 51l 3 5mm 5 558l o sls 0L EW s L e S5l 12 0 o3l 5l eslizal L (Y

Model Study name Statistics for each study Difference in means and 95%Cl
Difference Standard Lower Upper

in means error Variance  limit limit  Z-Value p-Value
Ryan et al. 2015,a -16.900 20.288 411.613 -56.664 22.864 -0.833 0.405 =
Ryan et al. 2015,b -10.500 8.085 65.364 -26.346 5346 -1.299 0.194 —a—
winding et al. 2018 -21.600 16.268  264.659 -53.485 10.285 -1.328 0.184 -
Rodriguez et al. 2020 -8.000 4.767 22723 -17.343 1343 -1.678 0.093 —i
Tucker et al. 2021 2.000 2976 8.854 -3.832 7.832 0.672 0.502 -.-
Rahimi et al. 2020 -13.800 3.084 9512 -19.845 -7.755 -4.474 0.000 -
Palomo et al. 2018 -5.500 7.036 49.502 -19.290 8.290 -0.782 0.434 ——
Abdelbasset et al. 2019 -19.800 10.052  101.048 -39.502 -0.098 -1.970 0.049 — —.—
Saeidi et al. 2022 -21.600 3.186 10.152 -27.845 -15355  -6.779 0.000 -
Tjonna et al. 2008 -18.000 3.889 15.127 -25.623 -10.377  -4.628 0.000 —.—
Heydari et al. 2012 -1.260 0.792 0627 -2812 0292 -1.591 0.112
Reljic et al. 2021 3.600 5.019 25192 -6.237 13.437 0.717 0.473
taherichadorneshin et al. 2019 -3.430 3.579 12.810 -10.445 3585 -0.958  0.338

Random -8.655 2752 7.574 -14.049 -3261 -3.145 0.002 ‘
-57.00 -28.50 0.00 28.50 57.00
Favours - HIT Favours - Control

Bl 5 0ysalal gl OVLE 5 55 kil S48 LV was b sls o 05 31 (FOrest plot) bl jls pe ¥ IS

https://jsmt.khu.ac.ir/
236


https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

A\EZZ 4 b)m ¢ O g gt DD ‘6,915.5 ) ‘!.:3)’)9 k.—Jo B ‘J‘“"b’)"

W+ EJRTR PW]

P=1/0v0] kil o sudl Slsbas [2alS cone YU Sds b osls oo jed 45 3l 0L andllas V) (glaesls Sl g4 528

LY JS2) as Bl 5 opsalal glls oVLS 55 55 J 8 o5 5 4 e [WMD=-V/AA U/L(= /0 JI -¥/Y)

(12=A070) P=2/00)) 550 sy 5Kl oS sls 0L @uj.uw)ﬁwﬁ@ulz Ogasl 5l eslizal

Model Study name Statistics for each study
Difference Standard Lower Upper

in means error Variance  limit limit Z-Value p-Value

Ryan et al. 2015,a -14.500 8.867 78.615 -31.878 2878 -1.635  0.102

Ryan et al. 2015,b -8.400 6.338 40.175 -20.823 4.023 -1.325 0.185

Winding et al. 2018 -1.880 7113 50.599 -15.822 12.062 -0.264 0.792
Rodriguez et al. 2020 -0.900 1.059 1122 -2976 1176 -0.850  0.395

Tucker et al. 2021 2.000 2.308 5327 -2.524 6.524 0.867 0.386

Rahimi et al. 2020 -10.600 1.632 2662 -13798 -7.402 -6.497  0.000

Palomo et al. 2018 -1.600 1.635 2673 -4805 1.605 -0.979 0.328

Saeidi et al. 2022 -3.600 0.484 0.234 -4549 -2651 -7437  0.000

Tonna et al. 2008 0.810 1.797 3231 -2713 4333 0.451 0.652

Heydari et al. 2012 0.120 0.245 0.060 -0.360 0.600 0490 0624
Taherichadorneshin et al. 2019 -0.540 0.158 0.025 -0.850 -0.230 -3.414 0.001
Random -1.887 0.673 0454 -3207 -0.567 -2.802  0.005

-32.00

Favours - HIT

-16.00

Difference in means and 95%Cl

0.00 16.00

Favours - Control

32.00

s b sl e i (Forest plot) cull st S

HOMA-IR

P=1/:1] HOMA-IR jistas s oo Yo ots b o3l oo jed oS sl OLES adllas V) (glaesls ko sa 525
oslizal L (Y JS8) Wi Bl 5 050l glyls OVLS 5 55 J xS o5 S 4 o [WMD=—1 /¥4 (+/00 I -V18)

(|2=QQ/~~ ¢P=~/~~\);)\J~.} ST d}i&.ﬁbdsb‘b QL:..: @U@ji&w)f Lf’)@b |2 Q)A)T)‘

Model

Random

Study name

Ryan et al. 2015,a
Ryan et al. 2015,b
Winding et al. 2018
Rodriguez et al. 2020
Tucker et al. 2021
Rahimi et al. 2020
Palomo et al. 2018
Abdelbasset et al. 2019
Saeidi et al. 2022
Heydari et al. 2012
Taherichadorneshin et al. 2019

Difference Standard

in means

-7.100
-2.700
-0.590
-0.400
-0.400
-3.100
-0.230
-0.980
-1.620

0.040

0.810
-0.796

error

Statistics for each study
Lower Upper
Variance  limit limit

7.380 54.465 -21.565  7.365
1.860 3458 -6.345 0.945
0.827 0.683 -2210 1.030
0.334 0.112 -1.055 0.255
0.579 0.335 -1.535 0.735
0.420 0.176 -3.922 -2.278
0.221 0.049 -0.664 0.204
0.560 0.314 -2078 0.118
0.048 0.002 -1.714 -1.526
0.062 0.004 -0.081 0.161
0.071 0.005 0.672 0.948
0.432 0.187 -1.644 0.051

Z-Value
-0.962
-1.452
-0.714
-1.196
-0.691
-7.389
-1.040
-1.750

-33.779
0.647
11.474
-1.842

p-Value
0.336
0.147
0.475
0.232
0.490
0.000
0.298
0.080
0.000
0.518
0.000
0.065

Difference in means and 95%Cl

-12.00

Favours - HIT

-6.00 0.00

6.00

Favours - Control

12.00

Sl 5 aysalsl gl VLS55 s HOMA-IR VL cus b Lsls a5 i .(Forest plot) el s e -0 IS

https://jsmt.khu.ac.ir/

237


https://jsmt.khu.ac.ir/article-1-631-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-08 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

S G (393 yLid
P=./.1] Bt O3 5La3 Hlslae ol o YU ds b sl o a3 a8 5l OLES addlae Vo (glaesls o g4y 5o
(Y JS) s Bl 5 0350l glyls OVLS 55 55 J 28 s 8 4 s [WMD=-Y/ov mmHg(: /1 JI-viry).

(12=28/0) P=1/48) 5,10 sm 5 5Kl o sls oL BB 5 A s 5 SKeal 1255057 51 eslizal |

Model  Study name Statistics for each stud _Difference in means and 95%CI
Difference Standard Lower Upper
in means error Variance limit limit  Z-Value p-Value
Winding et al. 2018 -5.000 6190 38315 -17.132 7132 -0.808  0.419 —
Lee et al. 2020 7.000 4956 24558 2713 16713 1413 0158 —
Tucker et al. 2021 -2.000 3.098 9599 -8073 4073 -0646 0519 i
Rahimi et al. 2020 -1.500 3.133 9816 -7.641 4641 -0479 0632 .
Palomoetal. 2018 -10.500 4473 20005 -19266 -1.734 -2.348 0019
Tjonna et al. 2008 -3.000 2.364 5589 -7.634 1634 -1.269  0.204 —1
Reljic et al. 2021 -11.000 4234 17.923 -19208 2702 -2.598  0.009
Random -3.576 1.907 3635 -7.313 0161 -1.875  0.061 >
-20.00 -10.00 0.00 10.00 20.00
Favours - HIT Favours - Control

Bl 5 0350Lsl shyls OVLS 55 55 Jstew 0 lid VL ol b sls o 3 il L(FOrest plot) coalol s s 1 K

T Pwlsd 93 5Lid
P=v/v] Jsmals 0 5lid Jhlas 2al8 Coe Yo ds b osls o a3 45 305 0L adllas V glaesls Lo sas 5o
(Y JS8) Al Gl 5 jsalsl gl OVLS 55 53 38 o5 S 4 e [WMD=—yry mmHg-+ /11 I -v64).

(2=0AY P=2/0Y) 5505 3 5m 5 (s lsbine i sKanl &S 515 0L B s ey Sl 125 505 51 oslizal |

Model Study name Statistics for each study Difference in means and 95%Cl
Difference  Standard Lower Upper
in means error Variance  limit limit Z-Value p-Value
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