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Abstract

Introduction: Sprint interval training (SIT) has become one of the most widely studied time-
efficient training strategies for improving athletic performance. Nevertheless, evidence regard-
ing its effects on specific cardiorespiratory and neuromuscular variables remains fragmented.
Objective: To examine the effects of SIT on cardiorespiratory and neuromuscular variables as-
sociated with sports performance through a systematic review of the recent literature.
Methodology: Twenty-one studies involving different athletic populations and SIT protocols
were included. Outcomes comprised relative and absolute VO,max, maximal aerobic speed
(MAS), maximal and resting heart rate, countermovement jump (CM]), sprint performance, re-
peated sprint ability (RSA), and peak power output (PPO).

Results: SIT improved several physiological and performance-related outcomes, particularly in
recreational or moderately trained individuals. The most consistent adaptations were observed
for VO,max and PPO, while MAS also improved, especially when SIT was combined with sport-
specific training. Evidence for RSA was limited. The magnitude of the adaptations appeared to
depend on participant characteristics, intervention duration, training volume, and protocol
specificity.

Conclusions: SIT is an effective and time-efficient strategy for improving key physiological var-
iables associated with sports performance. However, its effects are not consistent across all
outcomes or populations. Future studies should standardize SIT protocols, isolate the effects of
SIT from concurrent training components, and evaluate its application in specific sports.

Keywords
___________________________________________________________________________________|
Sprint interval training; neuromuscular performance; sports performance.

Resumen

Introduccidn: El entrenamiento por intervalos de sprint (SIT) se ha consolidado como una de
las estrategias de entrenamiento mas estudiadas por su eficiencia para mejorar el rendimiento
deportivo. Sin embargo, la evidencia sobre sus efectos en variables cardiorrespiratorias y neu-
romusculares especificas contintia siendo limitada.

Objetivo: Examinar los efectos del SIT sobre las variables cardiorrespiratorias y neuromuscu-
lares asociadas con el rendimiento deportivo mediante una revision sistematica de la literatura
reciente.

Metodologia: Se incluyeron 21 estudios con diferentes poblaciones deportivas y protocolos de
SIT. Las variables evaluadas fueron el VO,max relativo y absoluto, la velocidad aer6bica maxima
(VAM), la frecuencia cardiaca maxima y en reposo, el salto con contramovimiento (CM]J), el ren-
dimiento en sprint, la capacidad para realizar sprints repetidos (RSA) y la potencia pico (PPO).
Resultados: El SIT mejoré diversas variables fisiolégicas y relacionadas con el rendimiento, es-
pecialmente en individuos recreativos o moderadamente entrenados. Las adaptaciones mas
consistentes se observaron en el VO,max y la PPO, mientras que la VAM también mejoro, parti-
cularmente cuando el SIT se combiné con entrenamiento especifico del deporte. La evidencia
sobre la RSA fue limitada. La magnitud de las adaptaciones parecié depender de las caracteris-
ticas de los participantes, la duracién de la intervencion, el volumen de entrenamiento y la es-
pecificidad del protocolo.

Conclusiones: El SIT constituye una estrategia eficaz y eficiente en términos de tiempo para
mejorar variables fisioldgicas asociadas con el rendimiento deportivo. No obstante, sus efectos
no son consistentes en todas las variables ni en todas las poblaciones. Futuros estudios debe-
rian estandarizar los protocolos de SIT, aislar sus efectos de otros componentes del entrena-
miento y evaluar su aplicacion en disciplinas deportivas especificas.

Palabras clave
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Introduction
___________________________________________________________________________________________________________________________|
Among the training strategies that have gained prominence in recent decades, Sprint Interval Training
(SIT) stands out as a key tool for enhancing athletic performance (Weston et al., 2014). SIT is a form of
interval training characterized by supramaximal high-intensity efforts, representing one of the most
physiologically demanding forms of exercise (Maclnnis & Gibala, 2017). It typically involves sprint bouts
lasting between 10 and 30 seconds. Sprints shorter than 10 seconds are predominantly dependent on
the phosphagen system and rapid glycolysis, without eliciting significant changes in mitochondrial en-
zyme activity. Conversely, sprint durations longer than 30 seconds tend to engage a substantially greater
oxidative contribution to ATP resynthesis and are associated with a marked decline in exercise intensity
(Sloth etal., 2013). SIT protocols frequently employ all-out supramaximal intensities and have emerged
as a highly effective method for improving endurance, speed, and power across various team sports such
as football, basketball, rugby, and among semi-professional athletes (Hall et al., 2023).

Recent research supports the effectiveness of SIT in enhancing athletic performance. One study investi-
gated the impact of a SIT program consisting of three weekly sessions over seven weeks using a Wingate
protocol on a cycle ergometer. The results demonstrated significant improvements in VO,max among
12 participants, along with changes in the activity of glycolytic muscle enzymes (MacDougall et al,,
1998). Additionally, repeated-sprint ability has been identified as an important component of perfor-
mance in team sports, and SIT may represent a useful strategy to enhance this capacity (Castagna et al.,
2007).

Research on SIT and its relationship with athletic performance continues to evolve (Atakan et al., 2022),
with emerging perspectives broadening our understanding of this training modality (Boullosa et al.,
2022). Some studies have examined the physiological mechanisms underlying the effects of SIT on per-
formance, including changes in cardiovascular function, metabolic capacity, and neuromuscular adap-
tations. Notably, increases in mitochondrial content, capillary density, maximal stroke volume, maximal
cardiac output, and total blood volume have been reported after six to seven weeks of SIT or high-inten-
sity interval training (HIIT) (Maclnnis & Gibala, 2017). Previous systematic reviews have reported pos-
itive effects of SIT on maximal oxygen uptake (VO,max) and aerobic performance (Hall et al., 2023; Sloth
et al,, 2013), while more recent reviews have examined the effects of short sprint interval training (<10
s) or the overall impact of SIT on physical performance (Boullosa et al., 2022). However, these reviews
have generally focused on specific performance domains, particular SIT formats, or pooled performance
outcomes. Consequently, there remains a need for a synthesis specifically examining the effects of SIT
on individual cardiorespiratory and neuromuscular variables associated with sports performance, in-
cluding VO,max, maximal aerobic speed, heart rate responses, countermovement jump performance,
repeated sprint ability, sprint performance, and peak power output.

This review aims to address the question: What is the effect of SIT on cardiorespiratory and neuromus-
cular variables associated with athletic performance? as well as other related inquiries, through a com-
prehensive evaluation of the existing scientific literature and the presentation of emerging perspectives
from current research. Using a rigorous and multidimensional approach, this review seeks to deepen
the understanding of SIT and its impact on sports performance, with the objective of providing valuable
guidance for athletes, coaches, and sports professionals aiming to optimize training programs.

In addition, potential practical applications of SIT across various sports contexts will be explored, and
recommendations for its effective implementation will be discussed. It is expected that this review will
contribute to an improved understanding and application of SIT as a comprehensive strategy to enhance
athletic performance across different sports disciplines. Accordingly, the present systematic review
aimed to analyze the effects of SIT on cardiorespiratory and neuromuscular variables associated with
athletic performance, including maximal oxygen uptake, maximal aerobic speed, heart rate-related var-
iables, countermovement jump performance, sprint performance, repeated sprint ability, and peak
power output.
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Method
|

This study followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, as defined by the EQUATOR Network, as a pre-established protocol for conducting system-
atic reviews (Page et al., 2021). Additionally, it optimized the central methodology across all stages of
the review process, including problem formulation, literature search, evaluation, analysis, and presen-
tation of findings to systematize the review and strengthen its scientific rigor.

The objective was to determine the effect of SIT on cardiorespiratory and neuromuscular variables as-
sociated with performance through a systematic review of randomized controlled trials. As this review
was not eligible for registration in PROSPERO due to its primary focus on athletic performance out-
comes, the study protocol and methodological details were made publicly available through Figshare to
ensure transparency and reduce the risk of duplication, under the following DOI:
10.6084/m09.figshare.24945003.

Eligibility Criteria

The inclusion criteria for this systematic review were as follows:
Randomized controlled trials (RCTs).

A minimum follow-up duration of six weeks.

Assessment of performance-related variables.

Explicit declaration of the use of SIT.

Peer-reviewed articles published between 2010 and 2024.
Publications written in English or Spanish.

Full-text availability.

©® N o1k WD e

Articles reporting performance changes resulting from SIT interventions.

Studies were excluded if they did not constitute original research (e.g., editorials, commentaries, disser-
tations), involved populations with underlying medical conditions, were not experimental in design,
and/or presented methodological limitations. PubMed /MEDLINE and Scopus were selected as the pri-
mary databases to examine the available literature. Additionally, supplementary articles were identified
through manual searches conducted on Google Scholar.

The search strategy was guided by the PRISMA guidelines for systematic reviews (Page et al., 2021).
Initially, using the PICO framework, the following research question was defined: “Does Sprint Interval
Training (SIT) affect cardiorespiratory and neuromuscular variables?” Searches were conducted in the
selected databases using specific search algorithms designed to capture relevant articles for this review.
The database search was carried out during the last week of March 2024.

The following search terms were used across all databases: “SIT AND performance,” “Sprint Interval
Training AND performance”, “(SIT) OR (Sprint Interval Training) AND VO,max,” and “(SIT) OR (Sprint
Interval Training) AND sprint.” Study selection was conducted using the Rayyan.ai platform.

Searches were conducted in the following clinical trial registries to identify any ongoing trials during
the development of this systematic review: ClinicalTrials.gov, Current Controlled Trials (www.served-
trials.com), the Australian and New Zealand Clinical Trials Registry (www.actr.org.au), and the Univer-
sity Hospital Medical Information Network Clinical Trials Registry (www.umin.ac.jp/ctr).

Two authors (H.D.M. and ].D.C.) independently conducted searches across the selected databases. Stud-
ies that met the inclusion criteria were subsequently selected for analysis and synthesis. A data extrac-
tion table was developed to organize and compare key information, including citation/country, study
type, study design, participant characteristics, objectives, methodology, results, and conclusions. Three
authors (J.D.Q., ].D.A,, and N.A.A.) were responsible for drafting and revising the manuscript. Any dis-
crepancies were identified and resolved through discussion with a third author and, when necessary,
with additional input from a fourth author (A.RJ. and C.A.G.).
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The risk of bias of the included studies was assessed using the Cochrane Risk of Bias tool for randomized
controlled trials, which comprises seven methodological domains: random sequence generation, alloca-
tion concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete
outcome data, selective reporting, and other sources of bias. Each domain was independently rated by
two reviewers and classified as low risk of bias, some concerns, or high risk of bias, in accordance with
the guidance provided in the Cochrane Handbook for Systematic Reviews of Interventions. Discrepan-
cies were resolved by consensus.

The domain-level judgments were graphically represented using the robvis package in R, which gener-
ates traffic-light plots and summary figures for risk-of-bias assessments. These visualizations were used
exclusively to facilitate the presentation and interpretation of the methodological quality of the included
studies.

Results

. ______________________________________________________________________|
After a comprehensive literature search (with date and language filters applied; the initial number of
retrieved records was not available in the dataset), 1,132 records remained after duplicate removal.
Following title and abstract screening, 1,108 records were excluded, leaving 24 potentially eligible pub-
lications according to the predefined inclusion criteria. Subsequently, all 24 full-text articles were as-
sessed for eligibility, and three studies were excluded because they did not report the outcomes ana-
lyzed in this review. Ultimately, 21 studies fulfilled the eligibility criteria and were included in the qual-
itative synthesis. Figure 1 presents the flow diagram of the literature selection process. The included
studies evaluated the effects of SIT on a range of cardiorespiratory and neuromuscular performance
variables, including VO,max, MAS, peak power output PPO, RSA, CM] performance, sprint performance,
and heartrate-related outcomes. Overall, the findings suggest that SIT may induce favorable adaptations
in several performance-related variables, although the magnitude and consistency of these effects var-
ied according to participant characteristics, intervention protocols, and outcome measures. Detailed
characteristics and results of the included studies are presented in Table 1.

Figure 1. PRISMA flow diagram. Excluded because of duplication across databases.

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

of studies via Identified of studies through
and registers databases and registers by manual

Records identified Records identified Records identified in Google
in PubMed in Scopus ‘Scholar and ClinicalTrials gov
(n=775) (n =395) (n=8)

l

Records after duplicated removal
(n=1132)

I

Records after
(n=24) Records excluded
(n =1108)

Full-text articles assessed for
elegibility Full-text articles excluded given
(n=24) they did not report outcomes
analysed in this review
(n=3)

-

Records excluded*™
(n=46)

|

Clinical trials
(n=21)

The methodological quality and risk of bias of the included clinical trials, assessed using the Cochrane
Risk of Bias tool for randomized controlled trials, are presented in Figures 2 and 3. The domain-level
judgments were displayed using the Risk-of-bias VISualization (robvis) tool. Figure 2 summarizes the
proportion of studies classified as having low risk of bias, some concerns, or high risk of bias across each
domain, whereas Figure 3 presents the risk-of-bias assessment for each individual study.
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Figure 2. Summary of the risk-of-bias assessment across methodological domains of the included clinical trials. Judgments were derived from
the Cochrane Risk of Bias tool for randomized controlled trials and graphically represented using the robvis tool. Green, yellow, and red indicate
low risk of bias, some concerns, and high risk of bias, respectively.
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Figure 3. Risk-of-bias assessment of individual clinical trials. Judgments were derived from the Cochrane Risk of Bias tool for randomized
controlled trials and graphically represented using the robvis tool. Green, yellow, and red indicate low risk of bias, some concerns, and high
risk of bias, respectively.
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Table 1. Results table
SIT
Intensity
Reference (FI:\IM) Characteristics Exercise(s) (};;;(:Pvilelgi- E(Z;)Vl-(l)ligzi Volume Duration Assesed variable O?;::éid
1 /% MAS / (sets xreps)  (weeks)
W)
213722?5;5 . VO,max (ml-kﬁg_%’:smir_l’i)1 6,05 9p***
752+ 6,5 kg . (4)_(4m1.n) VO,max (ml-kg™-7>-min™"), 5,87 %***
48 621+ 48 Treadmill ~95% MAS 3min active HRmax -2,01 %**
Hovetal. 0:10 Vbzma;( HIIT recovery MAS . 10,20 %***
(2023) (ml-kg~"-min1) 3 (<70% HR max) 8 300 m Tllme Trl‘:al (s) -2,22 ‘V:**
3000 m Time Trial (s) -6,13 %
23 + 2 years . 8x20s,10s VO,max (ml-kg tmin) 3,03 %***
Ol:l'fz 180 t}é cm Tre;l(’irmlll ~:/15[;)S°A) passive VOzrilax (rfll-kg’%js-min’)l), 3,33 9p***
75,2 + 11,0 kg recovery HRmax -0,51 %
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64,0 + 6,1 MAS 4,31 %**
VO,max 300 m Time Trial (s) -4,65 %**
(ml-kg™*min™") 3000 m Time Trial (s)  -4,48 %**
24 + 4 years VO,max (ml-kg™*min™") 1,56 %
184 £+ 6 cm (10x305s) VO,max (ml-kg™®7*min™), 1,25%
48 81,0+81kg Treadmill ~175% 3,5min active HRmax -1,02 %
0:9 63,1+5,3 SIT MAS recovery MAS 2,17 %
VO,max (<70% HR max) 300 m Time Trial (s) -4,65 %**
(ml-kg™*min™) 3000 m Time Trial (s)  -2,30 %*
Week 1-2: 30
Week 1-2: minat 114 + 25 VOzpeak (L-min-1)
(56% £ 3% w W_peak (W) 11,84 %*
23 Cvel W_peak) Week 3-4:35 VOzpeak (mL-kg body 16,26 %*
011 er oynCl:ter 5 minat 118 + 25 mass-1-min-1) 11,83 %*
' g Week 3-6: w VOzpeak (mL-kg lean 11,53 %*
(58% +3% Week 5-6:40 mass-!-min-1) -8,19 %
W_peak) minat 118 + 25 Resting HR
w
: 37,4+ 151 Week 1-2: 4 x
Petrick et years 3052t 350 + 81
al. (2021) BMI 34 + 3,4 szamin 150
kg-m Week 1-2: VOzpeak (L-min-1)
(168% + 5% A W_peak (W) 5,73 %*
Cycle W_peak) Weel 3-4: 5 x VOzpeak (mL-kg body 11,81 %*
23 30sat359+77 R
0:12 ergometer 3 Week 3-6: W /2 min at 50 mass-!-min-1) 5,31 %*
' SIT (173% + w VOzpeak (mL-kg lean 547 %
12% mass-1-min-1) -6,15 %*
W_peak) Week 5-6: 6 x Resting HR
P 30sat359 +77 &
W /2 min at 50
W
20,5+ 1,4 years Cycling: 5 x 1-2
168,5 + 4,2 cm minat 50 W,
32 62,6+4.2kg preparation for Teg=Lopin—1 o) %%
8:0 95%1,2years SIT Cycling 30 s all-out V0zmax (mlkg™-min™) 8,00 %
181,9+89HR Training effort with
2 A -
max individualized
20,013 years '\ LT kg W), 5
179,6 + 3,6 cm Balls 1 >90% HR min recove,ry
32 738269kg Training max VO,max (ml-kg™*min™") 10,69 %**
0:8 12,1+ 2,2years .
Multi-ball: 2 x 8
190,7 + 8,8 HR
. reps (30s), 5-8
Liu et al. max )
(2021) min recovery
19.4 £ 1.5 years
168.2 + 4.8 cm
3.2 613+42kg Traditional Runing: 40 min VO,max (ml-kg™*min™") 0,92 %
8:0 9.8+ 1.5years Traini Fartlek
180.4+85HR ' 'aning 2 artie
max 65-79% HR
20.0 £ 1.3 years max
179.6 + 3.6 cm
32 738%69kg Traditional Multi-ball: 2 x 4 VO,max (ml-kg™*min™") 3,29 %
0:8 12.1+22years Multiple Ball 1 reps (1 min), 5 -
190.7 + 8.8 HR . ; ’
Training 8 min recovery
max
30 - 60 min of
25 + 1 years o .
25 36+09kgm  CT-RV 70-80% running, VO,max (ml’kg“min"t) 3,62 %*
8:4 HRmax increasing by
-2 BMI )
+5 min/week
Litleskare 3 5_.1(2 x;O N
etal. (2020) 25 + 1 years Splr:lencs;/err;m
- i i 0,
25 24,0 £ 0,8 kg'm Uphill sprint >85% HR e, sprints: 6 VO,max (ml'kg™*min™") 5,25 %*
8:5 SIT max o
-2 BMI min mid-
session
recovery
6x30m
sprints /30's
18 20,4 + 1,0 years re.covery; +1 10-m sprint 1,19 %
0:9 23,5 kgm -2 Flat SIT sprint per week 30-m sprint 141 %+
Tayloretal. BMI 2 until week 7 p AL
(2022) (12 sprints in
weeks 7-8)
18 207 % LOVEAS 64 Uphill . fi;‘tz‘} s 10-m sprint 3,59 %
0:9 /X8 SIT p 30-m sprint 2,27 %*
BMI recovery; +1
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sprint per week
until week 7
(12 sprints in
weeks 7-8)

27.5+2.5years Strength-
177.3 £ 5.6 cm only training 2
89.4 +14.2 kg (CON)

30
0:11

Robineau et
al. (2017)

Weeks 1-3:
CTE: 2x 3 min /
30s
Main exercises:
3+3x10reps /
2 min
Complementary
exercises:
Plyometric and
hamstring - 6+6
reps

Weeks 4-6:
CTE: 3x 3 min /
30s

Main exercises:
3+3x6reps/3
min

Week 1-3:
70% 1RM
Week 4-6:
80% 1RM
Week 7-8:
90% 1RM

Complementary
exercises:
Plyometric and
hamstring - 6+6
reps

Weeks 7-8:
CTE: 3x4 min /
30s

Main exercises:
3+3x3reps/3
min

Complementary
exercises:
Plyometric and
hamstring - 6+6

reps
Strength
workload
Weeks 1-3:
CTE: 2x 3 min /
30s
Main exercises:
Strength 343x 10.reps /
2 min
workload Complementar
Weeks 1-3: efercises- ’
70% 1RM L
Plyometric and
Weeks 4-6: hamstring - 6+6
80% 1RM o §
Concurrent Weeks 7-8: P
0,
strength and 90% 1RM Weeks 4-6:
25.0 + 3.7 years :
30 short- CTE: 3 x 3min /
0:9 180.1+7.7cm interval 2-2 30s
7 862+105kg erv Short
training Interval:
(INT) " Main exercises
30/30s 3+3x6reps/3
intervals: 30 minp
s at 100%
MAS +30s
. Complementary
active .
recovery at | exercises .
Plyometric an
0,
50% MAS. hamstring - 6+6
reps
Weeks 7-8:
CTE: 3 x 4min /
30s

CM] 7,10 %
VOzpeak (L-min-1) 0,40 %
MAS -0,60 %
RSAmax (s) 0,00 %
CMJ 3,10 %
VOzpeak (L-min-1) 1,50 %
MAS 4,10 %
RSAmax (s) 0,10 %
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Main exercises
3+3x3rep/3
min

Complementary
exercises
Plyometric and
hamstring - 6+6
reps
Short Interval
Weeks 1-3: 2 x
8 min of 30/30
s intervals
Weeks 4-6: 2 x
10 min of
30/30s
intervals
Weeks 7-8: 2 x
12 min of
30/30s
intervals

Strength
workload
Weeks 1-3: CTE
2x 3 min /30s
Main exercises:
3+3x10reps/
2 min
Complementary
exercises:
Plyometric and
hamstring - 6+6
reps

Weeks 4-6:
CTE: 3 x 3min /
30s

Main exercises:
Strength 3+3x6reps/3

workload min
Weeks 1-3:
70% 1RM Complementary
Concurrent Weeks 4-6:  exercises: o
26.4 + 3.0 years strengt.h and 80% 1RM Plyometric and CMJ . 4,10%
30 sprint - VOzpeak (L-min-1) 5,40 %
179.7+80cm . 2-2 Weeks 7-8: hamstring - 6+6
0:10 89.3 +10.3 kg interval 90% 1RM reps MAS 5,60 %
e training RSAmax (s) -0,10 %
(5IT) Weeks 7-8:
Sprint  CTE:3x4 min/
Interval 30s
all-out
Main exercises
3+3x3reps/3
min
Complementary
exercises:
Plyometric and
hamstring - 6+6
reps
Sprint Interval
Weeks 1-3:
4x30s
Weeks 4-6:
6x30s
Weeks 7-8:
8x30s
2 (wk1-4)to3
22.8+2.2years Intense m%)(()l:riltte (wk 5-10) sets
Hostrup et 20 1.78 £0.05 m intermittent speed x 5reps (30 s of
al. (2019) 0:12 75.1+6.4kg  training: 3 10 s at jogging) 20 s 10 30 m sprint time (s) 0,23 %
' ' 23.5+1.8BMI  10-20-30 imal moderate
(kg x (m2)-1)  concept maxima speedand 10's

sprint effort . .
maximal sprint
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/ 4 min
recovery

2 (wk1-4) to 3

249 £5.4 years Change of (wk 5-10) sets
20 1.8120.05 m direcgtion Maximal % 6reps (65 /
08 76.5 8.0 kg (452-909) sprint 54 s passive 30 m sprint time (s) -0,93 %
' 23.3 +1.5 BMI SIT p recovery) 4 min
(kg x (m2)-1) recovery
between sets
1:8repsx4
min /4 min
Maximal 2:10repsx4
34,0 + 6,7 years sustainable min / 4min
174,1+2,7 cm effort 3:3repsx4
16 688+28kg Cveling HIT Recovery: min /4 min PPO (W) 7,21 %
0:7 656+56v0 YoM active  4:7repsx 6 PPO (W-kg) 8,33 %
2max (mL kg -1 cyclingat  min / 6min
min -1) 100 rpm, 5:8repsx6
RPE 10-15 min / 6min
Weeks 1-5: 6: 2 reps x 4
Inoue et al. 3 min / 4min 6
(2016) Week 6: 2 1: 8reps?(305
/ 4 min
2:10repsx 30
30,6 £ 6,3 years All out s /4 min
176,8 + 6,7 cm Recovery: 3:3repsx30s
16 69,5+6,8kg Cveling SIT active / 4min PPO (W) 4,90 %
0:9 64,0+£32V0 yeling cyclingat 4:10repsx 30 PPO (W-kg1) 6,52 %
2méax (mL kg -1 100 rpm, s / 4min
min -1) RPE 10-15 5:12repsx 30
s / 4min
6:2repsx30s
/ 4 min
Phase 1 (2'wk-
1): 5x 3 min, 3
min active
recovery M) 2,90 %
(technical T5m (s) 210 %
25 24.3+5.16 years 85-90% drills) T30m (s) 150 %
181.0£4.37 cm SSG i WANT PPO (W)
0:12 75 0+5.94 k HRmax Phase 2 (3'wk- WART PPO (W/kg) 3,00 %
EIERE 1): 4x 4 min, 3 Voumax | E 2,90 %
Weeks 1-3: min active goEmes 520 %
A (ml'’kg-1'min -1)
Boraczynski 2 recovery 6
etal. (2023) Weeks 4-6: (technical
3 drills)
Phase 1 (2'wk-
1): 1 set of TSCri\l/l{s) 3,50 %
i - 0,
25 25.6+3.98 years Maximal alcqc?\fesrse‘clo\r:elrn T30m (s) -gig ‘;]
180.3+6.45cm  SIT very WART PPO (W) 20
0:13 7544615 k effort ~ Phase 2 (3'wk- WART PPO (W /kg) 4,50 %
A20.15%8 1): 2 sets, Voumax | E 5,50 %
10x30's,30's Jeman 2,60 %
. (ml'’kg-1'min -1)
active recovery
30w, 60 .
rpm 2min warm-up
0,
26,4 + 6,5 years 1200 /X30s/15s V02max 16.7% *
42 . (no rest at 7th) N 11.6%
170,9 £5,0cm Cycling SIT VO2max . (ml'kg-t'min -1)
0:14 3min cooldown . -7.3% *
62,4 5,4 kg >85rpm . Resting HR %
30W. 40-60 10 min total - 11.1%
’ 110 kcal
rpm
30W, 60
rpm
Week1:4  85-90% .
Matsuo et Weeks 2-8: VOpmax 70- 27D 8(12)
al. (2014) 3min
5 80 rpm 2min
0, 0,
27,2 + 6,4 years 50% 3min VO2max 22.5% f
42 . VO2max 60 . o 12.2%
171,6 £ 4,9 cm Cycling HIAT 2min (ml'’kg-'min -1)
0:14 “631 167k pm 3min Resting HR 12.7%
,1£6,7 kg 85-90% : g 12.2%*
3min
VOzmax 70- .
80 rpm 18 minutes
50% total - 180 kcal
VOz2max 60
rpm
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80-85%
VOz2max 70-
80 rpm
30 W, 40-60
rpm
30 W, 60
rpm 2min 10.0% =
4y 259%60years 60-65% 40min VO2max 8'90/";
0:14 172,2 +3,4cm Cycling CAT VO2max 60 3min (ml'’kg-t'min -1) _2'20/0 .
' 63,0+ 7,2kg rpm 45 minutes Resting HR 1é 33/'
30 W, 40-60 total - 360 kcal =
rpm
Weeks 1-2: 8 x
60s/75s-ar
45+10W
21 20,6 + 0,9 years Wattb11.<e Pro Weeks 3-4: 10 x PPO (W) 12,67 %
6:0 187 £ 0,6 cm Cycling 1 60s/75s-ar VIFT 290 %*
tal ’ 65,0+ 4,3kg repeatSIT 45+10W ’
]"“2’“’3165 al. Weeks 5-6: (12
( ) x60s/75s-
ar45+10W
21 21,4+ 1,0years Normal Sr);?g(l:i 2331(;};(
|50 185%4lcm  Training 5-3 pRTsessionS f VIFT 0,37 %
7 673+21kg CON
week
Muscle
12 hype.rtrophy 80% + 5 3sx10-12 reps VO,max
Resistance /90 srest TR 5,30 %
0:6 . 1RM . (ml'’kg-t'min -1)
Training intervals
RT
Kikuchi et 20 £ 1.8 years PowerMaxV
171.2+49 cm 3
al. (2016) 11
64.5+ 4.7 kg
Concurrent . 4x30s/4m
12 . Maximal VOzmax "
Sprint 30s rest N 18,57 %
0:6 effort . (ml'’kg-'min -1)
Interval intervals
Training
CT
SIT(d3) S
LB VO2zpeak 6,25 %
(ml'’kg-1'min -1)
UB VOzpeak 7,50 %
(ml'’kg-1'min -1)
onote a0
& 8% BW /30 LB:8x10s/ LB PPO (W.kg1) 18,22 %
SIT on arm : f
Marley et al 25+ 5 years crank s rest. 5 min 30 srest. 5 min
(2022) ' 178 +7 cm ergometer 2 rest rest UB PPO (W.kg1) 13,67 %
0:27 78+ 10kg (u ger-bod UB:8x10s UB:8x10s/ SIT C
plg ody 5%BW /30  30srest LB VOzpeak
inetic srest (ml'’kg-t'min -1) 0,23 %
chain) 8 ! °
UB VOzpeak -2,78 %
(ml'’kg-1'min -1)
LB PPO (W.kg1) 12,25 %
UB PPO (W.kg) 6,15 %
SIT SIT
20.(})}(;;51.10 VO,max SIT
‘ko-1'min -1
173.00 + 6.05 (mlkg™"min 1) 617 %
cm
74.91+7.73 kg Weeks 1-2: HR max -1,33 %
6x30s /4
25.00 +1.99
29 BMI Weeks 1-2: HR post 0,78 %
Kim et al. SIT sprint in 4 80% MAS  Weeks 3-4: ’ 0
3 Q. -1
(2011) 0:29 CON treadmill We(;ks 3-8: 8x3s /4 PPO (W.kg™1) 22,32 %
19.94+1.16 90% MAs
’ ea_rs. Weeks 5-8: Mean power (W.kg-1)
1723;2”17 10x30s/4 CON CON
’ cm_ : VO:2max 6,91 %
. -1'min -1 - 0,
7491+ 7.73 kg (ml'kg-"'min -1) 0,74 %
25.00 £ 1.99 0,03 %
BMI HR max 7,35 %
4,77 %
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HR post
PPO (Wkg)
Mean power (W.kg-1)
0.21 SS Ss
3 xweek N-m/kg 3 x20 s sprints VOz2max
. : g 4,19 %
1session/ (standard / 3 min (ml'’kg-t'min -1) o
da load) recove VO2peak (L-min-1) 4,00 %
y 4 P 2,14 %
SIT / SSIT PPO (W) i
progression:
Week 1:
7 sprints at
SS max
22 years intensity
7:5
70 +10 kg Week2:
23.5+1.99 BMI 8 sprints at
35.6+11.4 max Wk1:3x7x
28 VO2max Sprint on intensity 15s/15s
Littleetal. 2% CON e Week3: Wk 2:3 x 8 x -
(2019) 21 years SI% 9sprintsat 15s/15s
(short
0:30 7:9 sprints) max 20-m sprint (s) SIT
’ 71+17kg 2 intensity Wk 3:3x9 x -2,97 %
24.1 + 4.9 BMI 15s/15s VO,max 4,66 %
343+7.6 Week 4: Wk 4-6:3 x 10 'ke-1"min -1
VO2max 10 sprintsat x15s/15s (ml'kg™min )
25,2 + 2,0 years max
BMI intensity 3 minrest
24.28 between sets
Week 5:
10 sprints at
max
intensity
Week6
10 sprints at
max
intensity
Wk1:3x7x SSIT
SSIT: sprints SIT / SSIT 15s/15s SSIT
with ball, progression: 20-m sprint (s)
passes, and Wk 2:3x8x -4,32 %
dribbling Week 1: 15s/15s VOz2max 5,67 %
7 sprints at (ml'kg-'min -1)
) max Wk 3:3 x9 x CON
, CON-k ; intensity  15s/15s CON
g‘aé ek Wk 4-6: 3 x 10 20-m sprint (s)
hnical and Week2: x15s/15s 0,26 %
izf:tir::iaclad:i?ls 8 sprints at VO2max -0,21 %
max 3 min rest (ml'’kg-I'min -1)
intensity  between sets
30 25,2 + 2,0 years Week 3: 8repsx30s/
BMI 9 sprints at 75 s recovery
24.28 max
S‘Eggze;;’l' 0%310 HIIT + SIT g intensity
34:37 22.5+5.8years Week 4: 9repsx60s/
' 10 sprints at 75 s recovery PPO (W) 870 %
23.0 BMI max B0
High- / low- intensity VOamax 8,70 %
(ml'’kg-1'min -1)
volume HIIT Week 5: 10 repsx 60s /
+ all-out SIT 10 sprints at 75 L 10,00 %
prints a s recovery VO2peak (L-min?)
max
intensity HR max 1,60 %
Week6
10 sprints at
max

intensity 8repsx30s/
Week 1: 120 s recovery
Session 1-3 5repsx150s /
60 s recovery
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HIIT-SIT- 6repsx150s/
PER at 90% 60 srecovery
PPO

10repsx30s/

Week 2: 120 s recovery

Session 4-6 6 repsx 150 s /
HIIT-SIT- 60 s recovery
PERat 10repx30s/
100% PPO 120 srecovery

Week 3: 12repsx30s/
Session 7- 120 s recovery
10 7 repsx150s/
HIIT-SIT- 60 s recovery
PERat 8repsx60s/
110% PPO 75 s recovery

Week 4:
Session 11-
13
SIT 130%
PPO
HIIT 70%
PPO
PER 70%
PPO

Week 5:
Session 14-
16
SIT 140%
PPO
HIIT 75%
PPO
PER 140%
PPO

Week 6:
Session 17-
20
SIT 150%
PPO
HIIT 80%
PPO
PER 100%
PPO

HIIT +HIIT
21.9+1.9 years
22.5 BMI

HIIT + PER
71 23.1+5.5years;
23.8 BMI

Astorino et
al. (2017) 3‘;'537

0:25
CON

25.8+5.8 years;
24.3 BMI

25,9 + 3,8 years.
24.5 BMI

High- / low-
volume HIIT
+ all-out SIT
ET:
continuous
treadmill
running at
75%

SIT:
maximal-
intensity

sprints with

short intra-

set and long
inter-set
recovery

Week 1:
Session 1-3 8repsx30s/
HIIT-SIT- 75 s recovery
PER at 90%
PPO

Week2:  9repsx60s/
Session 4-6 75 s recovery
HIIT-SIT-
PER at
100% PPO
10 reps x 60s /
Week 3: 75 srecovery
Session 7-
10
HIIT-SIT-
PER at
110% PPO

Week 4: 8repsx30s/
Session 11- 120 s recovery
13 S5repsx150s/
SIT 130% 60 s recovery
PPO 6repsx150s/
HIIT 70% 60 s recovery
PPO

PER70% 10repsx30s/
PPO 120 s recovery
6repsx150s/

Week 5: 60 s recovery

PPO (W)

VOzmax
(ml'’kg-1'min -1)

VO2peak (L-mint)

HR max

9,40 %
7,80 %
6,50 %
0,50 %

PPO (W)

VOzmax
(ml'’kg-'min -1)

VOzpeak (L-mint)

HR max

8,00 %
10,40 %
10,00 %
0,00 %

PPO (W)

VOzmax
(ml'’kg-1'min -1)

VOzpeak (L-min?)

HR max

0,40 %
-0,50 %
0,00 %
0,00 %

ET
HR max
vV0,max (km-h™?)

ET
-2,07 %
10,46 %
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Session 14- 10repx30s/
16 120 s recovery
SIT 140%

PPO 12repsx30s/
HIIT 75% 120 s recovery
PPO 7 repsx150s/
PER 140% 60 s recovery
PPO 8repsx60s/

75 s recovery

Week 6: ET
Session 17- 1 sets x 40 min
20
SIT 150%
PPO
HIIT 80%
PPO
PER 100%
PPO
ET:
Weeks 1-2:
40 min at
75%
Week 3-6:
50 min at
75%
SIT
ET: Weeks 1-2: 4 X
25 continuous SIT (all-out 100 m x 3 sets / SIT SIT
Kelly et al. 25,9 + 3,8 years. treadmill 3-4 sets) ’ 3 srecovery 6 HR max -2,60 %
(2021)  0:25 24.5 BMI running at Weeks 3-6: 4 X vV0,max (km-h™) 6,58 %
75%. 100 m x 4 sets /
3 s recovery
SIT(10x30s
all-out cycling
SIT rowing sprints /30's
. 45 n=15 protocol 5 s all-out recovery) CON CON
Mitranun 20.5 £ 1.0years. CON rowing 4 . o
(2018) .45 236BMI (No CON FIT (10 Resting HR -340 %
intervention) fuqctlonal o™ 3,30 %
exercises x 30 s
/ 30 s recovery)
SIT SIT
~ SIT (cycle SIT SIT
n=15 ergometer 10x30s/ _ CON (n.o 10 Resting HR -1,40 %
20.2 £ 0.9 years. . 30s intervention)
sprints) CM] -2,30 %
23.6 BMI recovery
FIT (Lunge SIT(10x30s
with all-out cycling
medicine sprints / 30's
ball, squat recovery)
jump with
medicine FIT (10
ball, Burpee, functional
FIT Three cone exercises x 30 s
e FIT
agility, jump 10x305s/ / 30 s recovery)
n=15 squat twist 30 s GRUPO FIT FIT
45 with recovery NOR&HYP Resting HR -1,40 %
. 20.6 + 1.0years. medicine Week 1: 4x 30 CM]J 6,20 %
Mitranun . (10 .
ball, side . ssprint /4 m
(2018)  0:45 . exercises)
(cont) 29 23.7 BMI jump, lur.lge 30 s recovery
twist with Week 2: 5x 30
0:29 . .
medicine s sprint / 4 m
ball, depth 30 s recovery
jump, knee Week 3: 6 x 20
tuck jump, s sprint 4 m 30
pattern-X on s recovery
3-by-3 grid) Week 4: 7 x 30
CON (NR) s sprint / 4 m
NOR & HYP: 30 srecovery
CON first and last Week 5: 8 x 30 CON
n=10 CON sprint of s sprint4 m 30 NOR: VOzmax (ml'’kg-'min ~ CON
27.9+2.0 years (No each session s recovery 6 -1) -1,30 %
i " intervention) performed Week 9:9x 30 HYP: VOzmax (ml'kg-"'min  -7,00 %
24.6 BMI . . -
atmaximal ssprint/4m 1)

power, 30 srecovery

remaining
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sprints at
80% of the
mean power
output
measured in
the initial
sprint.
GRUPO NOR
r’jg}; (spl\rli?ft{on NOR&HYP NOR: VO2max (ml'’kg-'min ~ NOR
Week 1: 4x 30 -1 5,50 %
25.1+1.9 years. cycle - . ke-'min  -2.20 %
23.2 BMI ergometer) ssprint /4 m HYP: VOzmax (ml'kg-1'min ) ()
30 s recovery -1
HYP (sprint Week 2: 5x 30
on cycle CON (NR) ssprint/4m HYP
HYP ergometer NOR & HYP: 30 srecovery .
n=10 1gmder first and last Week 3: 6 x 20 NOR: VOzmai (ml'kg-*min 6};‘(;12
23.8+1.6 years. normobaric sprintof s sprint 4 m 30 HYP: VO ) kg1 mi ()’4() g/o
23.4 BMI hypoxia; each session s recovery : zmaﬁ (ml'’kg-t'min -0, o
Fi0, = performed Week 4: 7 x 30 )
14.5%) atmaximal s sprint/4m
29 power, 30 s recovery
Puype etal. 0:29 3 remaining Week 5: 8 x 30 6
(2013) 20 3 sprints at s sprint 4 m 30 6
(8:12) 80% of the s recovery
mean power Week 9: 9 x 30
output ssprint /4 m
measured in 30 s recovery
S_IT SIT the initial SIT VO2max o
n=10 (all-out sprint. Weeks 1-2: 4 x (ml’kg1'min -1) 10,30 %
24 £3.3 years . ) § min 6,10 %
252 BMI sprints) SIT (fill—out 30s /4 min VOzmax (L'min -1)
’ sprints). recovery
Weeks 3-4: 5 x
30s /4 min
recovery
Weeks 5-6: 6 x
30 s /4 min
recovery
ET
Weeks 1-2:
ET ET 30 min VOzmax
Macpherson 20 n=10 : 3 ET at 65% Weeks 3-4: 6 (ml'kg-1'min 1) 11,10 %
etal. (2011) (8:12) 22.8 £ 3.1 years (cOtNUOUS VO, max eexs ok § min 3,50 %
22 4 BMI running) 45 min VOz2max (L'min -1)
’ Weeks 5-6:
60 min

Note: ar: active recovery; BMI: body mass index; BW: body weight; CAT: cycling combined aerobic training; CMJ: countermovement jump; CON:
control group; CT: continuous training; CTE: circuit training exercise; ET: endurance training; FIT: functional high-intensity interval training;
HIAT: cycling high-intensity aerobic training; HIIT: high-intensity interval training; HR max: maximum heart rate; HYP: hypoxia; LB: lower
body; MAS: maximal aerobic speed; NR: not reported; NOR: normoxia; PER: passive exercise recovery; PPO (W): peak power output (watts);
PR: passive rest; rpm: revolutions per minute; RSA max: repeated sprint ability maximum; RT: resistance training; CT-RV: Continuous moder-
ate-intensity running on varied terrain; SIT: sprint interval training; SS: sprint snacks; SSG: small-sided games; SSIT: sport-specific sprint in-
terval training; UB: upper body; vVO,max: velocity at maximal oxygen uptake; VIFT: final velocity in the 30-15 intermittent fitness test;
VO,peak: peak oxygen consumption; VO,max: maximal oxygen uptake; WAnT: Wingate anaerobic test; Wpeak: peak power output; wk: week.
All values in the "Observed change" column are expressed as percentage change from baseline and rounded to two decimal places. Statistical
significance of the within-group change: * p < 0.05; ** p < 0.01; *** p < 0.001; values without an asterisk did not reach statistical significance or
significance was not reported in the source study.

Discussion
___________________________________________________________________________________________________________________________|
The aim of the present study was to examine, through a review of the existing literature, the effects of
SIT on cardiorespiratory and neuromuscular variables associated with athletic performance. A total of
21 studies were analyzed, investigating outcomes such as relative and absolute VO,max, MAS, resting
and maximal heart rate, CM], RSA, and peak power output.

While the findings demonstrated significant improvements in several physiological and performance-
related variables, the effects of SIT cannot be generalized uniformly across all contexts. The magnitude
of the impact varied depending on the characteristics of the study population, the duration of the inter-
vention, and primarily on the type of variable assessed—whether cardiorespiratory or neuromuscular.
In certain conditions, the benefits were more pronounced in untrained or recreational participants,
whereas in highly trained athletes, the effects were more modest or specific. Additionally, SIT proved to
be more effective for some performance metrics, while in others it showed no significant differences

559



2026 (Octubre), Retos, 83, 546-566 ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

over alternative training methods. Therefore, the conclusions must be interpreted with these contextual
considerations in mind, which are discussed in detail below.

Cardiorespiratory variables

Regarding maximal oxygen uptake, five studies explicitly assessed the effects of SIT on this variable,
either in its relative or absolute form. Among these, four reported relative VO,max (Hov et al., 2023;
Litleskare et al., 2020; Liu et al., 2021; Macpherson et al.,, 2011), while only one presented absolute
VO,max values (Robineau et al., 2017). Maximal oxygen consumption was typically measured through
incremental tests to exhaustion conducted on a cycle ergometer, with gas exchange analyzed via meta-
bolic systems. Some studies complemented these assessments with functional tests or indirect esti-
mates such as MAS or time to exhaustion.

The findings were heterogeneous. Liu et al. (2021), in a study involving badminton players, observed a
significant and clinically meaningful increase in both relative and absolute VO,max. In male participants,
VO,max rose from 56.8 + 7.0 to 63.6 + 4.7 ml-kg™*-min™" (g = 1.14), and in female participants, from 42.5
+2.9t046.2 + 3.0 ml-kg™*min~* (g = 1.28). Similarly, Litleskare et al. (2020), reported a 5.5% improve-
ment (from 50.5 + 1.6 to 53.3 + 1.5 ml-kg™*-min~%; p < 0.01), also suggesting a functionally relevant ad-
aptation. Robineau et al. (2017) documented a 5.4% increase in absolute VO,max, from 4079 + 289 to
4301 + 326 ml-min~?, with a moderate effect size (d = 0.64).

Other studies reported more modest improvements. Hov et al. (2023) compared different training pro-
tocols and found no significant differences in VO,max in the SIT groups, while significant improvements
were observed in the group performing longer intervals (4 x 4 minutes). Finally, Macpherson et al.
(2011) reported no significant changes following a SIT protocol and suggested that the observed adap-
tations in VO,max were primarily peripheral rather than central—unlike continuous training, which
elicited greater effects on maximal cardiac output.

These findings suggest that SIT can elicit relevant improvements in maximal oxygen uptake, particularly
in young individuals with moderate fitness levels or those involved in intermittent sports. In studies
reporting effect sizes, moderate to large magnitudes were observed, indicating not only statistical sig-
nificance but also clinical relevance. For instance, Liu et al. (2021) reported g = 1.14 and 1.28, and Robi-
neau etal. (2017) reported d = 0.64. In contrast, other studies, such as Hov et al. (2023) and Macpherson
et al. (2011) found no clear differences across conditions. This variability of results suggests that the
effectiveness of SIT on VO,max depends on several factors, including protocol duration, weekly fre-
quency, participant characteristics, and the type of assessment used.

Regarding to maximal aerobic speed, two studies explicitly assessed the effects of SIT on MAS (Hov et
al,, 2023; Robineau et al., 2017). This variable was measured using incremental treadmill protocols to
exhaustion and progressive field tests such as the VAM-EVAL, which are commonly used in intermittent
sports contexts. In the study by Hov et al. (2023), two SIT protocols were compared in trained runners.
The group that performed eight 20-second sprints at 150% of MAS, three times per week for eight
weeks, showed a significant increase in MAS, rising from 13.3 + 1.4 to 13.9 + 1.1 km/h (p < 0.01). In
contrast, the group that performed ten 30-second sprints at 175% of MAS did not show significant im-
provements (from 13.1 + 1.4 to 13.4 + 1.3 km/h; p = 0.13). This difference in outcomes suggest that the
effects of SIT on MAS may depend on effort duration, relative intensity, and tolerance to training volume,
even within a homogeneous population.

Robineau etal. (2017), on the other hand, implemented a combined SIT and resistance training protocol
in elite rugby seven players using the VAM-EVAL progressive field test. After eight weeks of interven-
tion, they reported a 5.6% increase in MAS, although no statistical significance or effect size was pro-
vided. Since the intervention included both sprint and resistance training, it is not possible to attribute
the observed improvements only to the SIT component. Nonetheless, the specificity of the sport and the
test used underscore the relevance of MAS as a variable responsive to combined high-intensity stimuli.
These findings suggest that SIT can lead to improvements in MAS; however, the effects are not univer-
sally consistent. The characteristics of the training protocol, participant profile, and evaluation method
appear to be key factors influencing the magnitude of adaptation. While notable improvements have
been observed in moderately trained individuals and athletes participating in intermittent sports, other
contexts have yielded more modest or non-significant responses. These data highlight the importance
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of considering MAS as a sensitive but context- and design-dependent outcome when applying SIT pro-
tocols.

As for heart rate-related variables (Resting HR and HRmax), evidence regarding heart rate-related var-
iables was more limited and less consistent than that observed for VO,max, MAS, or PPO. While several
studies reported reductions in resting heart rate following SIT interventions, changes in HRmax were
generally small, inconsistent, or absent (Kim et al., 2011; Petrick et al., 2021). These findings are not
unexpected, as resting heart rate is more responsive to training-induced cardiovascular adaptations,
including enhanced autonomic regulation and increased stroke volume, whereas HRmax is largely in-
fluenced by age and intrinsic cardiac characteristics. Therefore, improvements in cardiorespiratory fit-
ness following SIT appear to be more strongly reflected by changes in variables such as VO,max and
MAS than by alterations in maximal heart rate.

Neuromuscular variables

The CM] is commonly used as a marker of neuromuscular performance, particularly in contexts aiming
to assess rapid force production and acute or chronic fatigue. In this review, three studies evaluated the
effects of SIT on CM] performance (Boraczynski et al., 2023; Mitranun, 2018; Robineau et al,, 2017). Of
these, two reported improvements following the intervention. Robineau et al. (2017) found a 4.1% in-
crease in CM] in a group that combined SIT with resistance training. However, due to the concurrent
design of the intervention, it is not possible to attribute the improvement only to SIT, as the resistance
training component likely contributed to this gain. Similarly, Boraczynski et al. (2023) observed a 3.5%
increase in CM] in professional soccer players who performed SIT exclusively, providing more direct
evidence that SIT can improve neuromuscular performance in trained populations.

In contrast, Mitranun (2018) reported a slight decrease in CM] performance (-2.3%) following a SIT
protocol using a cycle ergometer. This negative outcome may be associated with the mode of exercise,
the total training volume, or the training background of the participants. Although all studies used con-
tact platforms to assess vertical jump performance, there were notable differences in participant char-
acteristics, SIT modalities (e.g., running, cycling, sport-specific drills), program duration, and sport con-
text. These factors can substantially influence both the magnitude and direction of training adaptations.
Based on these findings, current evidence suggests that SIT may lead to modest improvements in CM],
particularly when applied in a modality-specific manner or combined with complementary training
stimuli. However, neutral or even negative effects may occur, especially when the exercise mode di-
verges from the neuromuscular demands of the jumping task. Therefore, the effects of SIT on CM] per-
formance should not be generalized hastily and must be interpreted within the context of sport-specific
demands, training protocol dosage and specificity.

Concerning sprint performance. four studies were identified that examined the effects of SIT on sprint
performance, all drawn from the included articles (Hostrup et al., 2019; Boraczynski et al., 2023; Song
et al.,, 2023; Taylor et al.,, 2022). Despite this, the findings were mixed and do not allow for a definitive
conclusion regarding the consistent efficacy of SIT in improving sprint performance.

Only the study by Taylor et al. (2022) reported statistically significant improvements in 10- and 30-
meter sprint performance among field hockey players following a progressive protocol involving both
flat and uphill sprints, with reductions in sprint time of up to -3.59%. This suggests a potential perfor-
mance gain when SIT is tailored to sport-specific demands. In contrast, the remaining studies reported
either modest or non-significant effects. For instance, Hostrup et al. (2019), despite implementing SIT
involving maximal efforts and change-of-direction drills in football players, observed only a marginal
reduction of -0.93% in 30-meter sprint time, which did not reach statistical significance. Similarly, Bo-
raczynski etal. (2023) reported improvements in sprint performance, with reductions of 2.2% and 2.4%
in 5-m and 30-m sprint times, respectively. Song et al. (2023) found a reduction of -2.97% in 20-meter
sprint time; however, no further information was provided regarding its statistical significance or prac-
tical relevance.

These discrepancies may be explained by methodological factors such as the testing environment (e.g.,
field-based vs. ergometer), technical specificity of the training protocol, intervention duration, and par-
ticipant profile. Assessing sprint performance in recreational runners using treadmill or cycle-based
tests is substantially different from testing trained athletes using movement patterns representative of
their sport. Thus, while SIT may serve as a useful training tool, its effectiveness for improving sprint
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performance appears highly dependent on the specificity of the protocol and the sporting context. In-
terventions that incorporate sport-specific technical elements—executed under realistic game or com-
petition conditions—demonstrate greater transfer potential. In this regard, it is recommended that
sprint training programs adopt a design logic that aligns with the neuromuscular orientation of the
sprint movement, the competitive environment, and the tactical demands of the sport being practiced.
Consistent with this reasoning, Wu (2025) reported that an integrated model combining strength, speed
and endurance work produced greater improvements in 100-m and 400-m sprint times than traditional
isolated approaches, reinforcing the relevance of multicomponent designs when sprint performance is
the target outcome.

In the repeated sprint ability, among the studies included in this review, only one study explicitly as-
sessed the effects of SIT on repeated sprint ability (Robineau et al., 2017). That trial involved rugby
seven players allocated to three training modalities: isolated resistance training, concurrent training
with submaximal running intervals, and concurrent training incorporating SIT. The group that com-
bined resistance training with sprint-based intervals showed the most favourable changes in RSA; nev-
ertheless, because the design was concurrent, the strength component may also have contributed to the
observed adaptations, so the improvement cannot be attributed to the SIT stimulus alone. Given that
RSA was evaluated in a single trial, the evidence on this variable remains preliminary and must be in-
terpreted with caution.

In this trial, RSA was assessed using a repeated sprint test conducted under sport-specific conditions,
likely facilitating the transfer of training adaptations. This methodological specificity aligns with previ-
ous evidence suggesting that the effectiveness of SIT on RSA is highly dependent on the application con-
text and the degree of similarity between the training stimulus and the competitive demands. Thus, alt-
hough current evidence is limited, SIT—especially when integrated into training designs that reflect the
characteristics of intermittent sports—appears to be a promising strategy to improve RSA performance.
Nevertheless, further research with controlled designs, standardized assessment protocols, and larger
sample sizes is warranted to better determine the scope and consistency of these adaptations.

Positive effects on peak power output following SIT interventions were identified in several studies,
including Jones et al. (2015), Inoue et al. (2016), Astorino et al. (2017), Marley et al. (2022), Kim et al.
(2011), and Boraczynski et al. (2023). Reported improvements ranged from approximately 2.1% to
12.7%, depending on the SIT modality, intervention duration, and participant characteristics. For in-
stance, Jones etal. (2015) observed a 12.67% increase in PPO measured via cycle ergometry, suggesting
a substantial impact after six weeks of repeated sprint training. Similarly, Astorino etal. (2017) reported
an improvement of approximately 8.7% following a protocol that combined SIT with interval training,
indicating a potential synergistic effect between the two approaches. Additionally, Marley et al. (2022)
examined the effects of SIT in combination with vitamin D3 supplementation, also reporting increases
in PPO; however, the mixed nature of the intervention makes it difficult to attribute the observed effects
uniquely to SIT. Likewise, Little et al. (2019) reported significant improvements in peak power output
after six weeks of SIT, with increases of approximately 14-15 W during the incremental exercise test,
further supporting the effectiveness of low volume sprint-based interventions for enhancing maximal
power production.

All studies employed maximal resistance cycling protocols, either on leg or arm cycle ergometers, to
assess PPO, ensuring a certain degree of methodological consistency. Nevertheless, some studies, such
as Marley et al. (2022), incorporated complementary approaches, which may introduce variability in
the outcomes. Despite this, the overall effects on PPO were consistent across trained and recreational
populations. This body of evidence supports the efficacy of SIT as a strategy to enhance maximal power
output, particularly when implemented at high intensities and with adequate training volume.

However, it is important to note that variability in session frequency, sprint duration, and recovery in-
tervals across studies limits the ability to define a universally optimal dosage for all populations. Overall,
the findings of the present review are generally consistent with previous systematic reviews examining
the effects of SIT on performance related outcomes. Sloth et al. (2013) reported that SIT is an effective
strategy for improving aerobic capacity and exercise performance, particularly through increases in
VO,max and adaptations associated with high intensity exercise tolerance. Equally, Hall et al. (2023)
highlighted the potential of SIT to enhance physiological and performance outcomes across different
athletic populations. The findings of the present review support these observations, as improvements
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were identified in variables such as VO,max, MAS, PPO, RSA, and sprint performance. However, unlike
previous reviews that primarily focused on aerobic fitness or broader performance outcomes, the pre-
sent review provides a variable specific synthesis of both cardiorespiratory and neuromuscular adapta-
tions, allowing a more detailed understanding of the responses associated with SIT across different per-
formance domains. Beyond laboratory settings, Lasso-Quilindo et al. (2024) also observed improve-
ments in physical fitness and competitive performance in middle-distance para-athletes following a
high-intensity interval programme, indicating that these adaptations are attainable in applied training
contexts as well.

One of the main limitations of this review was the difficulty in isolating the specific effects of SIT, as
several studies combined SIT with resistance training or other complementary stimuli (Marley et al,,
2022; Robineau et al,, 2017). This methodological overlap restricts the ability to attribute observed im-
provements solely to SIT. Moreover, contradictory findings were noted in variables such as CM] and
RSA, where some studies reported performance gains (Boraczynski et al., 2023; Taylor et al., 2022),
while others found neutral or even negative effects (Mitranun, 2018). These inconsistencies underscore
the influence of methodological design, sample characteristics, and intervention duration on the out-
comes.

Another critical limitation was the small sample size in most of the included studies, which may lead to
an overestimation of the reported effects (Inoue et al., 2016; Macpherson etal,, 2011; Marley etal., 2022;
Robineau et al,, 2017; Taylor et al., 2022). In addition, a lack of conceptual clarity was identified regard-
ing the differentiation between SIT protocols and short-duration HIIT, generating ambiguity in both
practical application and the interpretation of results.

Based on these findings, future research should aim to:
. Design interventions with larger sample sizes to enhance external validity of the results.

. Clearly report the number of weeks and training sessions implemented, applying a minimum
threshold (e.g., at least 4 weeks and 8 sessions) to ensure the detection of meaningful adaptations.

. Compare protocols involving different sprint durations (e.g., <10, 10, 30 seconds) and recovery
intervals, documenting their specific effects on neuromuscular and cardiorespiratory variables.

. Isolate the pure effects of SIT, avoiding concurrent training stimuli (e.g., resistance training),
particularly when evaluating sensitive outcomes such as CM]J.

. Explore sport-specific SIT interventions to determine whether tailoring protocols to the tactical
and physiological demands of a given sport yields greater transfer in performance measures such as
sprint speed and RSA.

Finally, future studies should contribute to a clearer conceptual delimitation between SIT and short-
duration HIIT, by standardizing protocols and establishing operational criteria that distinguish their re-
spective applications, physiological adaptations, and performance outcomes in sport-specific contexts.

Conclusions
___________________________________________________________________________________________________________________________|
This systematic review concludes that SIT is an effective training method to enhance both cardiorespir-
atory and neuromuscular performance variables associated with athletic performance. The majority of
studies demonstrated significant improvements, and from a practical standpoint, SIT appears to be a
time-efficient strategy. Compared to other training modalities such as HIIT and moderate-intensity con-
tinuous training (MICT), SIT may produce similar or even superior results with a lower overall training
volume.
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