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Effects of a Tapering Period on Physical Condition in Soccer Players
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Abstract

The aim of this research was to analyze the effect two-week step tapering
period on lower-limb muscle power, change of dietci{COD) and acceleration
capacities, and on the stress-recovery state amateur soccer team. Twenty-two
male players were included in the study. Followiagsix-week progressive
training, the sample was divided into: experimemgadup (n = 11), who did a
two-week period of taper in which training volumeasv50% reduced (intensity
was kept high) and control group (n = 11), whiclptken with the training.
Muscle power (countermovement jump test), accatergtlOm sprint test), COD
(llinois test) and stress and recovery perceptiRESTQ questionnaire) were
evaluated before training, at the end of it (pyeetang, PRE-TP) and after the
tapering period (post-tapering, POST-TP). Followihg taper, the experimental
group in comparison to the control group showedaisigantly improved power
(1029.71 + 108.51 W/kg vs. 1084.21 + 110.87 WHkes; 0.01), acceleration (1.72
+0.09svs.1.67+£0.078< 0.05), and lower stress levels (1.9+0.5 vs. 1.5

< 0.01) (PRE-TP vs. POST-TP, respectively). COD dat show significant
changes. In conclusion, a two-week step taperimgram was found to be an
effective periodization strategy to increase mugdeer and acceleration, and to

reduce stress perception in soccer amateur players.

Key Words: Periodization, Team Sports, Recovery, Physicalesgn
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INTRODUCTION

Soccer is a high-intensity intermittent and mudirgponent sport in which
performance relies not only on individual factorgcls as physical fithess or
technical skills but also on the interaction amamg players within the team for
optimal tactical strategies (31). The game involwegltiple motor skills and

running is the predominant one, yet explosive tgfferts such as sprints, jumps,
dribbling, kicking, are also important for succesgferformance (2). These quick
efforts depend on optimal physical capabilities, oam which lower limb

anaerobic power is particularly important (9,27).

Soccer League championships are characterized Ibpgacompetitive
season with frequent matches and training sesdiwatscould induce chronic
fatigue on the players (34). Due to this fact, libee between training stimulus
and physical recovery is fundamental to optimizgsphlogical adaptations and
physical performance while avoiding excessive faig24). In order to achieve
this goal, progressive planning of the trainingd@aound the competitive phases
and its continuous monitoring are relevant procedg6). High training loads
with insufficient periodization of recovery periotteas been suggested to cause
overreaching and overtraining in team sport playgersh as soccer (22). In an
attempt to maximize performance after an intenamitrg period, a short-term
reduction of training load at the end of a mesaeyw@s been found beneficial to

avoid excessive physiological and psychologica¢sstr(5). This periodization
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strategy, known as “tapering”, is characterizedrégucing the volume and/or

frequency of training while intensity is maintaing).

The improvements in physical condition and perfarogafollowing a
tapering period have been mostly studied in indigidsports, with less research
performed in team sports (5). Research done in-peofiessional male rugby
players (10), elite female basketball players (8ung male (16).and elite soccer
players (14) support the benefits of tapering aamtesports performance, too.
However, there is still a paucity of information dahe effectiveness of
manipulating training load on specific physical dition components such as
anaerobic muscle power and related components ascbhange of direction

(COD), which are relevant to reach optimal fitnes&l in soccer players (29).

A better understanding of the training stimulus addptations occurring
during progressive loading and tapering periods nrmagrove training load
prescription and periodization for soccer playerberefore, the aim of this
research was to examine the effect of a two-weej &per period on physical
condition characteristics such as muscle power, C&D acceleration in an
amateur soccer team. In addition, we evaluatecetfeet of decreasing training

load (TL) during taper weeks on subjective stregsracovery perceptions.
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METHODS

Experimental Approach to the Problem

The study period was divided into a 6-week mes@acydl progressive training
followed by a 2-week tapering period. During thedst period, 3 training sessions
and one match per week were completed by the @aydirthe team performed
plyometric and COD training, as well as small-sidgines during the training
sessions. Following the 6-week mesocycle, partitgpavere randomly divided
into experimental group (EG), which followed theds and control group (CG),
which continued with regular training. During thepér, TL was decreased by
reducing the duration of each training session.attdoy of tests that included
muscle power, COD, acceleration and a stress/regogeestionnaire was
performed before the progressive training periodthe end of this 6-week
training period, which was used as baseline evaludbr the tapering period
(pre-tapering, PRE-TP), and at the end of the tdpest-tapering, POST-TP).
Internal training load (ITL) was also evaluatedeafevery training session.

Participants were well familiarized with the startti'echnique of each exercise.

Copyright © 2017 National Strength and Conditioning Association
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Subjects

Twenty-two male amateur soccer players from theesegam volunteered to take
part in the study (age: 23 £ 5 years; body mas$ #4/ kg; height: 1.77 + 5 m;

experience as federated players: 11 + 5 years)palicipants were informed of
the benefits and risks of the investigation andeganitten informed consent prior
to participation in the study. The research projgats approved by the EUSES-

TE Institutional Review Board.

Procedures

Training intervention

Plyometric training sessions were performed twigeeak after the warm-up, with
48-72h of rest between them. The design of the métdc intervention was
progressed based on the players’ previous trairengrds. Before beginning the
training period, players were instructed on howptrform all the exercises.
Horizontal and vertical jumps (with only left, onkyght or both legs) were
performed with involvement of stretch-shorteningcley muscle activity and
immediately after the jumps, a COD drill was pemnied (changing running
direction and starting-stopping quickly). The totaimber of contacts performed
in the first study session was 96 (including 48tfoontacts unilateral and 48
bilateral distributed in 4 sets) and the startimgnp height was 60cm for vertical
jumps and 120cm for horizontal jumps. Training vo&s (number of foot

contacts) was increased 10% every 3 successivengasession by augmenting
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the number of jumps, repetitions or sets. Aftattlthe intensity was increased
5% by augmenting the height of vertical jumps ahe tlistance of horizontal
jumps, according to previous height or distance suesl for each participant.
Each exercise set of repetitions lasted betweed $tonds. A complete recovery
between sets was allowed, following a ratio loahwery of 1:6 (1), so that
recovery lasted between 50s and 70s. The ordéedbsks was based on exercise

complexity, from more to less intense jumps.

Small Sided Games for the sport-specific trainingravperformed in the three
training sessions completed per week. In altemateks, volume and intensity of
the exercises were increased. Volume was modifietlyf by increasing the
duration of each task or the number of tasks pesise performed. Then,
intensity was progressed by allowing lower numkfepball contacts per player or

by decreasing the playing area (30).

A step tapering period lasting 2 weeks was appliethe EG following
the 6-week mesocycle. They continued training atdhme intensity but training
volume was reduced 50% by lowering time spent ioheapecific training
modality, thus total session duration was reducBcining frequency was
maintained. The CG continued training with the sawodume and intensity

performed the 6th week of the training mesocycle.

Copyright © 2017 National Strength and Conditioning Association



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

M easurements

Internal Training Load

ITL was calculated using the method developed bstdfo(15). Briefly, thirty-
minutes after completing the training session eattthete provided a rating of
perceived exertion (RPE; CR-10 scale) for each i@esby answering the
question: “How was your workout?” The session RR&hod has been shown to
be a valid method for monitoring training load otser players (20). An ITL was
calculated by multiplying the session RPE scordi¢ator of global intensity) by
training duration (in minutes). Data from all traig sessions were combined to

provide an absolute ITL score for each week ohtray.

Recovery-Sress Sate

The Spanish version of the Recovery-Stress Quewsion for Athletes (RESTQ-
76) was used to identify the physical and mentaisstexperienced by the players
and their current state of recovery (17). RESTQs/6omposed by 12 General
Stress and Recovery scales along with 7 SportfspeSiress and Recovery
scales. A Likert-type scale, with values rangingnirO fever) to 6 @ways),
indicates how often the athlete participated iniowgg activities during the past
three days and nights. Total stress state waslatdduas the sum of the subscale
scores representing stress (stress subscalesiptahdecovery state was assessed

by the sum of the subscale scores representingegc@ecovery subscales). The

Copyright © 2017 National Strength and Conditioning Association



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

test retest reliability of RESTQ-76 Sport has bpesviously reported (r = 0.51—
0.81) (21). The questionnaire was completed 3 tirhefore the 6-week training
mesocycle, PRE-TP and POST-TP. A high mean scotberstress-associated
activity scales represents intense subjectiverstvhiereas high mean scores in the

recovery-orientated scale represent adequate ngcove

Performance tests

All tests were conducted 48 hours following a cotitipe or hard physical
training to minimize the influence of fatigue orstigoerformance. Participants
performed three trials of each test, with 5 minuteeest between trials and tests.

The best performance was considered for data aesalys

Lower-limb muscle power was evaluated by a counteament jump (CMJ).
Following a regular 10-minute warm up, the CMJsevperformed on a contact
mat (ChronoJump-Boscosystem platform) validatedDeBlas (4). Participants
started from a standing position with hands onrthgs and were instructed to
perform a fast-downward movement up to 90° of kfieeion followed by an
upward movement trying to jump as high as possifilee trial reporting

maximum jump power was selected for further anal{f@MJ ICC = 0.94).

The lllinois COD Test (Figure 1) was set up and mistered using according to
Hoffman (2006). The test is set up with four cofeming a square for the COD
test area (10 m x 5 m). Participants started orgtband in a prone position, with

their head just behind the start line and handsildeo-width apart. On the “Go”

Copyright © 2017 National Strength and Conditioning Association



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10

command, they got up and sprinted 10 m, toucheddhe opposite the start line.
Then, they turned back and sprinted down to thes@baced at the middle of the
course. Next, they swerved in and out through foiddle cones and once done,
sprinted to the top right hand corner cone, ram@ddhe cone and finally sprinted
to finish the COD course. COD outcomes were reabrdsing photocell

chronometric devices (Chorno-jump Bosco Systemk Tiffrared timing gates

were positioned at the start and the finish linea &eight of 1 m. This test has
been reported to be a highly reliable and validsneaof a general athletic ability

to change direction (37) (COD ICC =0.91).

***&*Ejgure 1 near here****

Running acceleration was assessed by a 10-m testtifie in sprinting 10 m as
fast as possible was recorded using photocell ametric devices (Chorno-jump
Bosco System). The test began from a static stpposition with the toe of the
preferred forward foot behind the starting line eTghotocells were positioned in
a straight direction and timing started when thst fphotocell was crossed. Time

was measured to the nearest 0.01 s. (Sprint IC@8).0

Statistical analyses

The assumption of normality was verified using 8tapiro-Wilk test. The paired
sample T-test was used to evaluate changes befpwedraining and post-training
in all the players. The independent samples Twest used to examine between

group differences in the baseline measurementsnigrest. The analysis of
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variance (ANOVA) with two-way repeated measurestiore (pre-tapering and
post-tapering) and group (experimental and contka$ performed to assess the
tapering intervention. Whenever a significant groxiptime interaction was
observed, Bonferroni's post hoc correction was wgeadd interpretation of these
interactions. Cohen’sl was calculated to evaluate the effect size (ES)hef
intervention within the groups with the followingterpretation: small (0.2),
medium (0.5) and large (0.8) (8), whilmalyses for between-groups differences
were calculated using partial eta-squarqa,)(where < 0.01 = small; 0.06 =
moderate; 0.14 = large. All values are reportednaman + SD. The delta
percentage was calculated trough the standard farmilhange (%) = [(posttest
score - pretest score) / pretest score] - 100lévs of significance was set p
0.05. All statistical analyses were performed udiBilgl SPSS Statistics 22 (IBM

Corporation).

RESULTS

Baseline differences were not found between gréopall the variables analyzed.
All  physical - condition parameters significantly imped following the
progressive overload training period. Lower limb stle power increased by
3.15% (pre vs. post: 957.3 + 111.4 W/kg vs. 98718.&.1 W/kg;p < 0.001; ES =
0.3); acceleration time was reduced by 2.91% (grepust: 1.77 + 0.07 s vs. 1.72
+ 0.07 s;p < 0.001; ES =0.7); and COD time test was reducetl.85% (pre vs.

post: 15.80 + 0.41 s vs. 15.59 + 0.4( % 0.001; ES = 0.5).
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Figure 2shows the mean weekly ITL completed by the teanmduie
progressive overload training period as well aslthecompleted by the EG and
CG during the tapering period. During the trainpeyiod ITL was progressively
increased every week compared to the previous mesafik 0.05). A significant
time x group interaction was found for the ITL me&s during the tapering
weeks (B40= 53.5;p < 0.001;n%, = 0.7). The EG group in comparison with the
CG achieved a lower ITL during the tapering weeks<( 001). The EG
significantly decreased the ITL in tapering weekantl 2 in comparison to PRE-
TP measure (344.7 + 24.4 and 372.45 £ 24.8 vs.97548.7, respectivelyp <
0.001; ES = 8.0 and 7.5, respectively). Howeves,@i& did not show significant
changes in ITL (749.7 + 24.4 and 746.2 + 24.8 .9 + 58.7 respectively >

0.05; ES = 0.1 and 0.2 respectively).

***&*Ejgure 2 near here****

Table 1 shows the physical condition parametersuated before and
after tapering for both EG and CG. The betweenqgsoanalysis showed a
significant time x group interaction for the lowlenb muscle power test (ko=
7.1;p < O.Ol;nzp = 0.3). The EG training group in comparison witle t6G
showed increased lower limb muscle power followthg tapering periodp(<
0.01). The EG improved muscle power from PRE-TPP@ST-TP by 5.3%
(1029.7 £ 108.5 W/kg vs. 1084.2 + 110.9 W/kg resipety; p < 0.01; ES = 0.5).
However, CG muscle power did not show significamhregges between PRE-TP
and POST-TP (945.3 + 98.7 W/kg vs. 950.0 + 113.8gNVéspectivelyp > 0.05;

ES = 0.04). Moreover, a significant time x groupemaction was also found for
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the acceleration test {bp = 5.8; p < 0.05;1]2IO = 0.2) in the between-groups
analysis. The EG group in comparison with the CGfopmed a faster
acceleration testp(< 0.05). The EG decreased the time needed to coenthle
acceleration test from PRE-TP to POST-TP by 2.8%2(% 0.09 s vs. 1.67 £ 0.07
s respectivelyp < 0.01; ES = 0.6). However, the CG did not shownisicant
differences in acceleration test from PRE-TP to PO8 (1.72 + 0.06 s vs. 1.70
+ 0.06 s;p > 0.05; ES = 0.3). The COD test between-groupsyarsatlid not show
a significant time x group interaction i(jo = 3.4; p > 0.05; nzp = 0.1). COD
remained unchanged for both EG (15.39 + 0.35 4¥4.9 £ 0.16 sp > 0.05; ES
= 0.6) and CG (15.78 £ 0.37 s vs. 15.72 + 0.44.5;0.05; ES = 0.1) from PRE-

TP to POST-TP respectively.

****Table 1 near here****

Total stress ¥ 10 stress subscales) and total recoveéryd (recovery
subscales) were not significantly different fronepto post-training periodo(>
0.05). Total stress and total recovery pre-tapevsigpost-tapering are shown in
table 2. The between-groups analysis showed a fisigni time X group
interaction for total stress {kp= 8.4;p < 0.0l;nzp: 0.3). The EG in comparison
with the CG experienced a significant decreasetal tstress following tapering
(p < 0.01). The EG significantly decreased total stfesm PRE-TP to POST-TP
by 17% (1.9 £ 0.5 vs. 1.6 = 0.5 respectivglys 0.01; ES = 0.6) whereas the CG
did not show any significant modification in tosttess (1.7 £+ 0.5 vs. 1.9 + 0.4
respectively;p > 0.05; ES = 0.4). The between-groups analysis sboa

significant time x group interaction for total reeoy (F 20= 14.4;p < 0.001;n2p

Copyright © 2017 National Strength and Conditioning Association



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

14

= 0.4). The EG in comparison with the CG showeddigotal recovery after the
taper p < 0.001). The EG did not show significant differeadn total recovery
from PRE-TP to POST-TP (3.2 + 0.2 vs. 3.3 + 0.Jeetively;p > 0.05; ES =

0.4). However, the control group reported lowerelewof recovery after tapering

(3.4 £ 0.3 vs. 3.0 £ 0.3 respectively< 0.01; ES = 1.1).

****Table 2 near here****

DISCUSSION

Our study provides singular data about the effdct@ecreasing TL during a
tapering period on physical condition compared wégular training in amateur
soccer players. We found that two weeks of tapeghgracterized by decreasing
the duration of training sessions while maintainimmgnsity, improved lower limb
muscle power and acceleration capacities while tedestress state in the
experimental group compared to the control groupweéler, changes in COD or

in recovery state were not observed.

TL was progressively increased during 6-week peiigdalternating
increases in training duration and intensity. Hogrewthis progression did not
reduce muscle performance at the end of the tmipariod. ITL was found to
decrease in line with the pre-programmed taperimasp, which corroborates its
usefulness to quantify TL during a periodized pamgrand reflects the decrease in

training volume in the tapering group.
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Our results are in agreement with previous researeporting
improvements in anaerobic performance evaluated niyscle power and
acceleration variables in team (10,28) and indizidsports (7,39) following a
tapering period. The magnitude of the improvememts in line with previous
studies evaluating muscle or acceleration capaq1ie,28). Despite the fact that a
positive effect of tapering on COD has been repbpieeviously (28), our results
showed a tendency to improve but it did not reaelissical significancep =
0.08). This fact could be due to a major dependehtechnical and coordinative

abilities not influenced by the characteristicsta tapering period applied.

Tapering has been suggested to increase musctamarice by reducing
muscle damage (10), increasing neural drive (18) iacreasing cross-section
area (CSA) in type IIA muscle fibers (39). Thesamdtions might be obviously
related to the type of training performed previgushd during tapering. Since
muscle power and acceleration are determinant phlysapabilities for quick and
high-intensity actions over short distances commaon soccer (6,26), its
optimization before an important competition coyldsitively influence the

outcomes.

Accelerations and vertical jumping are common maictons in soccer
which are involved in goal scoring, creating spacel gaining ball possession
(12,13). Power production capacity is one of thesimmportant neuromuscular
capacities involved in these soccer explosive tasliand overall performance

Copyright © 2017 National Strength and Conditioning Association
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(3,23). In addition, soccer players with greatersoh@ power usually experience
lower performance decrements in a match (33) aatirttay also have important
consequences on fatigue development and injury diskng games. Therefore,
maximizing lower-limb muscle power and running decation capacities
following a tapering period may positively influentechnical and tactical aspects

of the match.

We also found out that the perception of stresduswed by the RESTQ-
76 in the experimental group was significantly reel following the tapering
period in comparison to the control group, who fells recovered at the same
time point. This psychological improvement followira tapering period could
also influence the enhancement in physical conditeported. Our results are in
accordance with previous studies showing reductiomsining stress following a
tapering period in team sports (11,28). High tragnioad and psychological stress
have been related to increased risk of injury dimkgs in athletes (32,35).
Therefore, monitoring the individual stress-recgvetate in athletes could be

implemented as a useful prevention tool.

Tapering is not a common practice in soccer; canseity, players could
initiate the competitive season with impaired neusscular performance due to
high volume trainings or reduced recovery (22,38pm a practical point of
view, our results support the importance of comsmde the taper in the
periodization of TL and recovery in order to impeovundamental physical

capacities for soccer, such as acceleration andepoand to prevent chronic
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fatigue and illness. Scheduling training durati@ductions while maintaining
intensity should be considered by strength and itonthg coaches when
designing their preseason training programs tonupé soccer players’ physical

capacities and stress-recovery state at the ohfs competitive seasd@b).

The positive results from our study were obtainetloWing general
tapering recommendations made from the meta-ammalggeBosquet et al. (5)
who, in terms of duration and variables modificatiodemonstrated  that
performance may be maximized with a 2-week tapep@god consisting in an
exponential reduction of training volume (approxieta 41%—-60%) without
changing training intensity or frequency. Howewestep-taper was implemented
to accentuate the results due to the short durafidhe study (29). Despite other
tapering strategies also being helpful to improwecsr performance (14), we
think that the approach used in our study is féasibterms of time planning and
appropriate to induce physical adaptations. Théusien of a control group
permitted the ‘isolation of the intervention effeétem the general outcomes
expected as consequence of the regular trainingemieless, the results could be
influenced by the fact that control group maintdirteaining load during the

tapering period while the experimental group desedat.

The main limitation of our study was that only piocgs condition
improvements and stress-fatigue parameters wetgzada Given the complexity
of a soccer match, the improvements reported dognatantee transference to

match success after tapering since physical camdits not the only aspect
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important for it. Numerous factors such as tacticsnotivation, which are not
necessarily influenced by training periodizatiomuld influence better final
results in soccer matches. More studies are neamddrther investigate the
effects of tapering on other relevant aspects @miting a soccer match such as
technical and tactical abilities or mental fatiglreorder to evaluate which is the
most useful tapering strategy, it would be alsenesting to assess the effect of
different tapering modalities in terms of shorterlanger duration, amount of

intensity reductions or number of training variabteodified.

PRACTICAL APPLICATIONS

The results of our study suggest that tapering lsana useful periodization
strategy to be used by coaches in order to achpagers' peak physical
performance and to reduce stress at the onseeafdimpetitive season. Coaches
should consider that two weeks of step-taper cheniaed by decreasing TL 50%
through reduction of training session duration &hahaintaining intensity can
improve lower-limbs muscle power and acceleratibilitg while reducing the
perception of stress. At a practical level, thesgrovements may positively

influence soccer players' performance.
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FIGURE LEGENDS

Figure 1. lllustration of the lllinois COD test.

Figure 2. Internal Training Load during training and duritgpering. Data
presented as mean = SE. #Significantly differenptevious measures for the
whole team during the training period analyzed @yred t-test § < 0,05).
*Significantly different results between and withgroups compared to pre-
tapering measure at week 6 analyzed by two-wayatedemeasures ANOVA(
< 0.001). TWK: training week; TPWK: tapering wedR(C: control group; GE:

experimental group; AU- arbitrary units.
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Table 1. Physical condition results of both groapdifferent time points.

EG CG
PRE-TP POST-TP AEG% PRE-TP POST-TP ACG% p nzp
1029.71£108.51 1084.21 + 110.87* 045.3L #9872  949.99 + 113.32 <o.0f
Power (W/kg} 5.4 0.4 0.26
(964.47 —1095.96) (1013.71 — 1154.72) (880.07 —1010.56) (879.49 — 1020.50) <0.01*
1.72 £ 0.09 1.67 £0.07* 1.72 £ 0.06 1.70 £ 0.06
Acceleration () 2.8 09 <003 023
(1.67 — 1.76) (1.63 - 1.71) (1.67 - 1.76) (1.66 — 1.74)
<0.01*
15.39 £+ 0.35 15.19+0.16 15.78 + 0.37 15.72 £+ 0.41
CoD (sf 14 0.4 008 015
(15.2 — 15.6) (15.0 — 15.4) (15.5 — 16.0) (15.5 — 15.9)

Data presented as mean * SD; 95% confidence intiertaackets”Significant interaction group x time from the beamegroups analysis.

*Significant results within-subject pre/post taperiod < 0.05). COD: change of direction; GC: control gspGE: experimental group;

PRE-TP: pre-tapering; POST-TP: post-taperiﬁg:; partial eta-squared.
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Table 2. REST-Q recovery-stress results of bothggat different time points.

EG CG
PRE-TP POST-TP A% PRE-TP POST-TP A% D "’
< 0.0
Total Stress 1.9+05(1.6-21) 16+05*@B9) -17 1.7+05 (1.4-241) 1.8+0.4(15-21) 10 0.3
< 0.01*
< 0.00f
Total Recovery 3.2 +0.2 (3.0 —3.4) 3.3+0.3(335) 4 34+04(3.2-3.6) 3.0+0.3*(2.9.3)3 -10 0.4
< 0.01*

Data presented as mean = SD and 95% confidencevahte brackets”Significant interaction group x time from the beemegroups
analysis. *Significant results within-subject pregp taper period (p < 0.05). GC: control group; @kperimental group; PRE-TP: pre-

tapering; POST-TP: post-taperinﬁp: partial eta-squared
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