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Abstract

Background/objectives. High-intensity interval training (HIIT) was used to be a strategy for improving physical
performance. Especially, athletic training which were disturbed by the Covid-19 pandemic. Therefore, the objectives
of this study were to determine the effects of an 8-week online HIIT program on the body composition, aerobic and

anaerobic performances in professional football players.

Materials and methods. Thirty professional football players in Thai league division 2 were randomly assigned

into the onsite group (n = 15) and the online group (n = 15). All participants performed the HIIT program at 85%
maximal heart rate (HRmax), five times a week for 8 weeks. Body composition, aerobic and anaerobic performance at
baseline, after 4 weeks and 8 weeks of training were calculated by repeated measures ANOVA and unpaired t-test.
Results. Weight, BMI and % fat were significantly decreased after 4 weeks of training in the onsite group and after

8 weeks of training in the online group (p < 0.05). FEM in the onsite and online groups was significantly increased
after 4 weeks and 8 weeks of training, respectively (p < 0.05). Aerobic performance was significantly increased after
4 and 8 weeks of training (p < 0.05), whereas anaerobic performance was found increased after 8 weeks of training in
both groups (p < 0.05). There were no significant differences between the groups.

Conclusions. Eight weeks of HIIT training can improve body composition, aerobic performance and anaerobic
performance in both onsite and online conditions. It may be implied that an online HIIT training program should
have beneficial effects similar to those provided in onsite condition.

Keywords: HIIT program, aerobic performance, anaerobic performance, soccer.

Introduction

The outbreak of the COVID-19 pandemic has presented
significant challenges in managing various aspects of human
life, including physical activities worldwide. Among the
strategies employed to control the spread of COVID-19,
social distancing measures have been widely implemented
(Wang et al., 2020; Tsolakis et al., 2023). Unfortunately,
these measures have disrupted the routines of athletes,
affecting their training, skill development, and competitive
opportunities (Fitzgerald et al., 2021). As a result, athletes
have encountered difficulties in achieving their targeted
exercise and training routines, often resorting to general

© Nuttouch, W,, Hemarachatanon, P., & Huntula, S., 2023.

" Croper

~3

/ TMOB

: @ TOB 0BC

[
T

=]

physical well-being and health maintenance due to limited
access to equipment and facilities. Consequently, key training
factors such as intensity, duration, frequency, and mode
have suffered notable reductions (Fitzgerald et al., 2021).
For athletes engaged in high-intensity athletic activities,
inadequate training can lead to detraining effects.

Football, being an intermittent sport involving a
variety of high-intensity movements such as rapid changes
in direction, sprinting, and jumping, has been particularly
affected by the off-season period resulting from COVID-19
lockdowns (Radziminski et al., 2021). Previous studies have
also highlighted the negative impact of home isolation during
the pandemic on athletes’ aerobic capacity, muscle strength,
muscle mass, body fat, and exercise performance (Tsolakis et
al., 2023; Parpa & Michaelides, 2021). In this context, high-
intensity interval training (HIIT), characterized by brief
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intervals of vigorous activity combined with periods of low
activity or rest, has emerged as a valuable tool for enhancing
health and performance across diverse populations. HIIT’s
aimistoaccumulateactivityatanintensity that the participant
would be unable to tolerate for prolonged periods (i.e. 80-
95% of peak oxygen consumption (VO,peak) or >90% of
maximum heart rate (HRmax), therefore the recovery time
should be enough to allow the subsequent interval to be
completed at the desired intensity (Cassidy et al., 2017). HIIT
was used to be a tool for improving health and performances
in many target groups (Gillen & Gibala, 2014) such as healthy
untrained overweight/obese males (Khammassi et al., 2018),
overweight/obese untrained individuals (Gripp et al., 2021),
overweight and obese women,10 sedentary young females
(Lu et al., 2022), futsal players (Marzieh et al., 2016). HIIT is
anovel interval strategy that has recently piqued the interest
of athletes which can increase physical fitness in athletes.
The effect of HIIT on bioenergetic variables in professional
football players has received little attention (Marzieh et
al., 2016). Other study also found that 12 weeks of HIIT,
BMI and fat mass percentage were dramatically reduced.
In addition, HIIT can improves cardiopulmonary fitness in
healthy untrained overweight/obese youth (Khammassi et
al., 2018). According to Covid-19 pandemic, a home-based
exercise training program was considered to be an
instrument for conserving and improving health as well as
performance in athletes. Especially, HIIT is an interesting
training programs for this pandemic. There are many factors
that affect to reach the goal of home-based exercise training
program including individual’s concentration and the
environment such as limited space of the room for training.
Therefore, the researcher tries to find out the online HIIT
Program to assist athletes maintain and enhance their
performances of professional football players during the
COVID-19 pandemic. Thus, the objectives of this study were
to determine the effects of an 8-week online high intensity
interval training (HIIT) program on the body composition,
aerobic and anaerobic performances in professional Thai
football players during the Covid-19 pandemic.

Material and methods

Participants

A total of thirty professional football players from
Rajpracha EC. Football club, competing in the Thai League
Division 2, were recruited for this study. The participants
were randomly assigned to one of two groups: Group I,
the onsite group (control group, n = 15), and Group 2, the
online group (experimental group, n = 15). The recruitment
process adhered to ethical standards outlined in the Helsinki
Declaration, and the study protocol received full approval
from Walailak University (WUEC-22-317-01). Prior to the
commencement of the experiment, all participants were
provided with a detailed explanation of the procedures
involved as well as the associated risks. Inclusion criteria
for participation included the players” informed consent,
absence of any illness records, and a minimum of six
months of training experience. Exclusion criteria consisted
of training-related injuries and a consecutive absence from
two sessions or a non-consecutive absence from three
sessions.

Experimental protocol

Upon completion of the consent form, participants
underwent a series of assessments to determine their
anthropometric measurements (height, weight, BMI), body
composition (% fat, fat-free mass; FFM), aerobic performance
(YO-YO test; VO,max), and anaerobic performance (RAST
test; maximal power, minimal power, average power, and
fatigue index) at baseline. These parameters were assessed
again at 4 weeks and 8 weeks following the training
intervention. The participants then commenced an 8-week
high-intensity interval training (HIIT) program, which was
conducted either onsite or online, depending on the assigned
group. The HIIT program was designed to be performed at
85% of maximum heart rate (HRmax) and consisted of five
training sessions per week: Monday, Wednesday, and Friday
sessions included six exercise modalities (Squat Jump,
Mountain climbers, Step in-out, Push hand up, High Knee
up, Burpee), while Tuesday and Thursday sessions involved
different exercises (Jumping jack, Bicycle crunch, Slide L-R,
Planking jack, Jump lunge, Burpee). Each session lasted for
a total of five minutes, with four minutes of resting time
between sessions.

During weeks 1-4 of the program, participants
performed each exercise for 50 seconds, followed by a
30-second rest interval. From weeks 5-8, the exercise
duration was increased to 60 seconds, with the same
30-second rest interval. The warm-up protocol included
a combination of static and dynamic stretching exercises
lasting for 10 minutes, while the cool-down protocol
consisted of static stretching exercises performed for
8 minutes. Anthropometric measurements (height, weight,
BMI) and body composition (% fat, FFM) were assessed
using a Bioelectrical Impedance Analysis (Tanita SC330S
Body Composition Scale). Aerobic performance (VO,max)
was evaluated using the Yo-Yo test, a well-established field test
for measuring maximal oxygen consumption (Chaouachi et
al., 2012). Anaerobic performance (maximal power, minimal
power, average power, and fatigue index) was assessed using
the RAST (Running-based Anaerobic Sprint Test) protocol,
which involved a series of maximal sprint efforts (Draper
& Whyte, 1997). To ensure the accuracy and reliability of
the measurements, standardized protocols and procedures
were followed consistently throughout the study, adhering
to established guidelines for each assessment. The research
team was responsible for conducting the assessments and
recording the data in a systematic and unbiased manner.
The collected data from the assessments at baseline, 4 weeks,
and 8 weeks were used to evaluate the effects of the HIIT
program on the selected variables, allowing for comparisons
between the onsite and online groups. Statistical analysis
was performed to determine the significance of any
observed changes and to assess the overall impact of the
HIIT intervention on the participants’ anthropometry,
body composition, aerobic performance, and anaerobic
performance.

Statistical analysis

Datawere expressed as mean + S.D. by using SPSS version
26 was used to test the statistics. Repeated measure ANOVA
was used to compare all parameters between times, Turkey’s
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post hoc test were applied in case of significant (P < 0.05).
F ratio to locate the differences. Unpaired t test was used to
identify condition differences between parameters. P<0.05
was considered significant.

Results

Baseline characteristic parameters

All participants had normal levels of BMI (onsite group;
22.74 £ 2.51 and online group; 23.31 *+ 1.96 kg/m?), % fat
(onsite group; 8.62 + 3.54 and online group; 10.18 + 3.19 %)
and FFM (onsite group; 64.62 + 7.78 and online group;
67.11 + 8.70 kg). There were no significant differences in
anthropometric and body composition variables between
onsite and online group at before training (Table 1).

Table 1. Baseline characteristics of participants

Variables Onsite (n = 15) Online (n = 15)
Age (Yr) 23.87£5.32 23.07£5.60
Height (m) 1.76£0.07 1.79+0.09
Weight (kg) 70.97+10.21 74.99+11.28
BMI (kg/m?) 22.74+2.51 23.31+£1.96
% Fat (%) 8.62+3.54 10.18+3.19
FFM (kg) 64.62+7.78 67.11£8.70

Data are expressed as mean + SD., BMI - Body mass index;
FFM - Fat free mass

Body Composition, Aerobic and Anaerobic performance

The onsite group had significantly lower weight
and BMI after 4 weeks of training than before training
(p<0.05). Moreover, the online group also had significantly
lower weight and BMI after 8 weeks than after 4 weeks of
training (p<0.05). The percentage of fat in onsite group
had significantly lower after 8 weeks than before training
(p<0.05), in addition, it was also found in online group after
8 weeks than after 4 weeks and before training (p<0.05). FFM
had significantly higher after 4 weeks than before training in
onsite group (p<0.05), it was also reported in online group
after 8 weeks than after 4 weeks of training (p<0.05).

Aerobic performance in both groups had significantly
higher after 4 and 8 weeks of training than before (p<0.05).
Whereas, anaerobic performance in both groups had
significantly higher after 8 weeks of training than before
(p<0.05) which were seen in max and min power parameters.
Furthermore, the online group had significantly higher in
average power after 8 weeks than 4 weeks and before training
(p<0.05). There were no any changes in fatigue index in
both groups. However, there were no significant differences
in body composition, aerobic performance and anaerobic
performance variables between onsite and online group at
any time of training (Table 2).

Discussion

The results of this study showed that body composition,
aerobic and anaerobic performance were improved after
HIIT training for 8 weeks in both onsite and online condition.
Nevertheless, the online condition seems to be gradually
increased in these parameters when compared to the onsite
condition. Previous studies suggested that HIIT program
was used to be an implement for improving health and
performances in many individuals such as overweight/obese
healthy untrained (Khammassi et al., 2018), overweight/
obese untrained (Gripp et al., 2021), overweight and obese
women (Nobari et al., 2022), sedentary young females
(Lu et al,, 2022), and futsal players (Marzieh et al., 2016).
Especially, Covid-19 pandemic disturbed the maintaining
and improving of the performances in athletes. Therefore,
examination of the online HIIT training program affected
on many aspects in athletics were considered.

This study reported that body composition for instance
weight, BMI, % fat and FFM in both onsite and online
condition were improved after training, which was found at
4 weeks after exercise in onsite group while it was found at
8 weeks after exercise in online group. In addition, aerobic
and anaerobic performance were also improved after the
training for 8 weeks in both groups. These findings were
similar to the earlier studies, Balbasi and colleagues (2016)
examined the effect of 3-week HIIT on body composition,
maximum aerobic power and maximum anaerobic power
in boys - futsal players. They reported that HIIT program
with 3 sessions per week affected the reduction of weight,

Table 2. Body composition, Aerobic and Anaerobic performance in onsite and online group

Onsite (n = 15)

Online (n = 15)

Variables

Before 4wk 8 wk Before 4 wk 8 wk
Weight (kg) 70.97+10.21 70.64 £9.87* 70.93+£10.01 74.99+11.28 74.46+10.47 75.09+£10.70**
BMI (kg/m?) 22.74+2.51 22.64+2.45* 22.73+£2.45 23.31+£1.96 23.16+1.70 23.36+1.82**
% Fat (%) 8.62+3.54 7.68+2.75 7.76+2.93* 10.18+3.19 9.03£2.67* 8.56+2.34% %%
FFM (kg) 64.62+7.78 65.05+£7.96* 65.23+7.85 67.11+£8.70 67.52+8.33 68.52+8.91**
YOYO (ml/kg/min) 49.59+2.86 52.94+3.04* 56.29+3.17*** 49.10+3.50 53.17+3.08* 57.01+£2.83***
Max Power (watt) 913.83+182.01 928.79+180.93  950.36+173.71*,** 943.74+234.44 949.15+226.06  977.31+£227.40*
Min Power (watt) 631.43+144.89 638.51+123.15 658.89+122.63* 614.82+164.54 635.21+160.30  665.39+164.85*,**
Average Power (watt) 762.81+145.21 765.72+139.14 775.42+132.35 778.34+202.26  783.95+199.38  809.40+197.71*,**
Fatigue Index (%) 9.72+5.29 10.03+4.35 10.10+3.64 11.15+4.24 10.69+3.72 10.71£3.55

Data are expressed as mean + SD.; BMI - Body mass index; FFM - Fat free mass; * Significantly different compared to before
training (p<0.05); ** Significantly different compared to 4 weeks of training (p<0.05)
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BMI and % fat in experiment group after training (Marzieh
etal,, 2016). Khammassi and co-workers (2018) investigated
the effects of 12 weeks of HIIT program without caloric
restriction on aerobic capacity, body composition and lipid
profile in twenty healthy young overweight/obese men.
They found that the HIIT program comprised of 3 exercises
sessions per week (30 sec of work at 100% maximal aerobic
velocity) improved aerobic capacity (VO,max), body
composition (BMI, waist circumference, % fat) and lipid
profile (Khammassi et al., 2018). Gripp and co-worker (2020)
suggested that HIIT improved indicators of cardiometabolic
health such as VO,max, BMI, body fat, visceral fat after
8 weeks of training in healthy overweight/obese untrained
individuals. The benefit effects of the HIIT program were
also institute to be longer lasting and maintained after
the holdup of high-intensity interval running for 4 weeks
(Gripp etal., 2021). Moreover, Lu and co-worker (2022) also
studied the effects of 8-week high-intensity interval training
and moderate-intensity continuous training on body
composition, VO,max and bone metabolism in sedentary
young females. They also found that the HIIT program could
improve weight, BMI, % fat and VO,max after the training
in HIIT group (Lu et al., 2022). The beneficial consequences
of HIIT training program on health and cardiorespiratory
fitness were considered in many situations such as athletic
and metabolic health. It was well-known that HIIT can affect
the cardiometabolic health (Cassidy etal., 2017), specially, the
changesin skeletal muscle viaincreased muscle work capacity,
oxidative capacity and glucose transport. Furthermore, there
were evidences supported that HIIT could induce positive
effects on body composition, particularly, fat loss through
possible mechanism for instance 1) increased mitochondrial
density and capacity following HIIT caused increasing of
fat oxidation rate (Talanian et al., 1985), 2) great raises in
catecholamines, which have been shown to motivate lipolysis
(Zouhal et al., 2008) exclusively, in the abdominal tissue
where there are significantly more p-adrenergic receptors,
compared with subcutaneous fat (Rebuffé-Scrive et al,,
1989), 3) appetite suppression (Sim et al., 2014).

Besides, it could be said that the most important
outcome following HIIT training is cardiorespiratory fitness,
which examined by VO,max. VO,max is the gold standard
parameter of fitness and a strong indicator of how well the
cardiac, pulmonary, vascular and peripheral systems are
working together. Previous studies have been shown that
HIIT improves the capacity of both aspects of the oxygen
supply and demand chain, nonetheless it is the cardiovascular
adaptations in response to HIIT that are more likely to
leading to VO,max enhancement (Baekkerud et al., 2016).

On the other hand, recent study in 2022 reported
that 8 weeks of HIIT program combined with Spirulina
Supplementation could not affect to weight, BMI and % fat
in sedentary overweight/obese women while FFM was lower
after the training (Nobari et al., 2022). However, there were
many factors that affected the efficacy of HIIT program such
as a complicated training protocol and psychological factors
(mood, motivation, perception of effort, etc.) (Khammassi et
al., 2018; Gibala, 2007).

Limitation

The limitation of this study was to the participants did
not undergo the caloric restriction during training, which

directly to affected body composition parameters. It may be
leading to there were no significant differences outcomes
between onsite and online groups.

Conclusions

In conclusion, 8 weeks of HIIT training can improve
body composition, aerobic performance and anaerobic
performance in both the onsite and online groups.
Likewise, there were no significant different between onsite
and online condition, it may be implied that online HIIT
training program have similar beneficial effects to onsite
condition. Nevertheless, the online condition seems to be
slower improvement of all outcomes than the onsite. It
may be due to the factors that affect to reach the goal of
home-based exercise training program including individual’s
concentration and the environment such as limited space of
the room for training.
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BMNUB 8-TUXKHEBOI IHTEPAKTUBHOI MPOrPAMU BUCOKOIHTEHCUBHUX
IHTEPBAJIbHUX TPEHYBAHb HA CKNIAZ, TUTA TA PE3YJIbTATUBHICTb
TAUCbKUX MPODECIMHUX ®OYTBONICTIB Nig YAC ENIAEMIT COVID-19

1ABCD 1ABCDE

Barrana Harryu , [lopamet Iemapavatranon'**P, Conrapanopu XyHTyra

"VuiBepcurer imMeni Banarimakn
*YuiBepcuret CpiHaxapiHBipoT
ABTOpPCHKMIT BT A — Am3aitH gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pyxormucy; E — 36ip komTis

Pedepar. Crarts: 6 c., 2 Tabm., 22 pxepena.

Icropis nuTaHHs Ta MeTa FOCTiKeHHs. BucokoinTencnBHi iHTepBanbHi TpenyBanss (BIIT) BukopucToByBamm sK cTpa-
Terilo /LA MOKpalleHHA (Pi3NYHNUX ITOKa3HUKIB. 30KpeMa, CIOPTUBHI TPeHYBaHH:A, AKUM 3aBagwuia mangeMia Covid-19. Takum
YITHOM, METOIO I[bOTO FOCTI/KEHHs 6y/I0 BU3HAYUTH BIUINB 8-TVDKHEBOI iHTepakTiBHOI mporpamu BIIT Ha ckiag Tima, aepo6Hi Ta
aHaepoOHi mokasHyKM npodeciitunx GyTdomicTis.

Marepianu Ta metogu. TpuansaTh mpodeciitHux q)yT60J1iCTiB 31 CKMagy 2-T0 AMBi3iOHY TaJICHKOI IirM METOLOM BUIAKOBOL
BUOipKM posnopinuam Ha GisuuHy rpymy (n = 15) Ta inTepakTuBHy rpyny (n = 15). Yci yyacHuku BukoHyBamm nporpamy BIIT
Ha piBHI 85% MaKcuMa/IbHOI YacTOTH cepreBux ckopodeHb (MUCC) m'saTh pasiB Ha TIDKEHb MpOTsAroM 8 TyokHiB. CKIaf Tina,
aepoO6Hi Ta aHaepOOHi TOKa3HMKYU Ha BUXiTHOMY PiBHI, 1ic/141 4 TVOKHIB i 8 TVDKHIB TPeHyBaHb PO3PaxOBYBa/IM 3a JOIIOMOTOIO JIVIC-
HepCiitHOro aHasIi3y MOBTOPHUX BUMIpIOBaHb i BOBIOIpKOBOrO t-Kputepito CTbofieHTa /51 He3a/IeKHNX BUOIPOK.

Pesynpraru. ITokasauku Bary, IMT Ta % >xupy B OpraHismi CTaTMCTHYHO 3HAYyIIe 3SHUSWINCA Tic/A 4 TVKHIB TPeHYBaHb
y ¢isnyHili rpymi Ta micna 8 TVKHIB TpeHyBaHb B iHTepakTUBHIl rpymi (p < 0,05). ITokasHuk Macu Tina 6es xupy y pisndHii ta
iHTepaKTVBHIlI IPyIax CTATMCTUYHO 3HaYyIIe 3011bIMBCs mics 4 Ta 8 TYDKHIB TPeHyBaHb BifnosigHo (p<0,05). AepoOHa mpo-
IOYKTUBHICTb CTaTMCTUYHO 3HaYyIIle 3pocya mics 4 Ta 8 TkHiB TpeHyBaHb (p < 0,05), Tofii Ik aHaepoOHa IPOAYKTUBHICTD 3pOcia
mic/s 8 TVYOKHIB TpeHyBaHb B 000X rpynax (p<0,05). CTaTucTHYHO 3HAYYIIMX BiAMIHHOCTeI MiX rpymnamu He 6yr1o.

BucnoBku. Bicim TixHiB 3aHAT BIIT MOXXYTb MOKpaIINTY CKIAJ Ti/a, aepoOHY Ta aHaepOOHY MIPOAYKTUBHICTD 5K Y isny-
HUX, TaK i B iHTEPAaKTUBHMX yMOBaX. MoO>XHA IPUITYCTUTH, 110 IO3UTUBHUIL BIZINB iHTepaKTUMBHOI porpamu 3aHATh BIIT mae
6y Ty aHATOTiYHUM [I0 BIUIUBY 3aHATH ¥ (i3UYHMX YMOBAX.

Kirouosi croBa: nporpama BIIT, aepo6Ha IpopyKTUBHICTD, aHaepoOHa IPOAYKTUBHICTD, HYTOOL.
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