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Purpose: The transitional period has been shown to produce detraining effects in soccer players and could increase the risk 
of injury. The primary purpose of this study was to analyse the impact of the transitional period (4-6 weeks) on lower body 
power levels by vertical and horizontal jumping in young players and compare them with the first part of the regular season, 
using the peak height velocity (PHV) as a covariate. 
Methods: Eighteen elite youth players (15.73 ± .25 years) belonging to a professional soccer club that competes in national 
U-16 categories were evaluated before starting the transitional period (M1: end of the season) and at the end of it (M2: end of 
transitional period), as well as in the middle of the regular season (M3). The variables analyzed in the study were the vertical 
jump (e.g., CMJ) and horizontal jump.
Results: Improvements were observed in all the variables during the transitional period. They were also like those of the 
first part of the season. When analysing responders and non-responders to the PHV between M1, M2 and M3, all the vertical 
jump variables show significant differences (P < .05). In contrast, no significant differences were found in the horizontal 
jump (P > .05).
Conclusions: It is shown that the transitional period (7 weeks) does not have detraining effects on young players because 
they are in a moment of muscular development. In addition, the responder players have higher values in power levels and 
have produced more tremendous changes during study time than the non-responder players.
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Introduction

Soccer is a team sport in which 11 against 11 players face 
each other, and the objective is to score more goals in the 
opponent's goal than the opponent 1. It is an intermittent sport 
where most of the playing time is performed at low intensity, 
although the decisive actions are performed at high intensity 2. 
In the conditional section, this sport evolves towards a highly 
physical component, where power plays a fundamental role 3. 
The ability of soccer players to generate power, the efficiency of 
the muscular system and movement patterns are the factors that 
most affect performance in actions such as sprints, changes of 
direction or jumps 4. 
A full season in soccer consists of a pre-season period and a 
competitive period. During the pre-season, the load intensifies 
to try to reach, once again, the appropriate values to compete at 
the required level 5. In the competitive period, in general, there 
is a progressive decrease in the physical load in training, mainly 
in the training volume. The transitional period is the phase 
between the end of a season and the start of the following pre-
season 6. Generally, the transitional period in professional soccer 
lasts approximately 4 weeks 5. A systematic review and meta-
analysis5 suggests this off-season as a window of opportunity 
to improve performance and prevent future injuries. It is a stage 
that allows the athlete to recover both physically and mentally 

from the load of the season and work on specific aspects or needs 
of each player, such as imbalances or asymmetries in the lower 
limbs5. According to Bishop et al., more than 10% asymmetry 
between limbs increases the risk of injury 7. A study by Gonzalo-
Skok showed that unilateral exercises favours the reduction of 
asymmetries between limbs and improve power in those actions 
that require a unilateral application of power 8. The transitional 
period would generally entail detraining effects on the athlete 
in terms of both explosive and endurance intensive efforts 9, so 
individualised training protocols should be created to mitigate 
the deterioration of performance variables 10. A program with 
2 weeks of rest and 4 weeks of training resulted in players 
maintaining their functional performance in high-intensity 
activities, whereas aerobic capacity and body composition 
worsened during this period 11.
The development of physical fitness in young athletes leads to 
improvements and opportunities to reach professional sport, 
so maximizing skills development during the growth age can 
be a critical factor, as the ratio of young players reaching the 
professional soccer is minimal 12. Physical and physiological 
abilities undergo the greatest change during adolescence 13, with 
pubertal age being the critical time for performance development 
in young players 14. According to Lloyd et al.,15 the optimal 
period for improving physical, technical and physiological 
abilities is between the ages of 12 and 16. This change does not 
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occur in all adolescents at the same time, favouring players who 
mature earlier 16. The peak height velocity (PHV) is the moment 
when the maximum height velocity occurs and is an indication 
of the maturational age 15. The work methodology at this stage 
must take into account the maturational development, as early 
maturation can anticipate performance, just as many athletes 
could be discarded due to their physique without taking into 
account the height peak 17. On the other hand, the "Relative Age 
Effect" shows how being born in the first months of the year 
has significant implications for future success, because these are 
athletes who have greater physical and physiological maturity in 
the training stages than those born in the final months 18,19. In this 
study, it is advisable to carry out an analysis of responders and 
non-responders 20, which will help us to identify if the player is 
responding to the process. This analysis differentiates the effects 
produced in the intervention between the most developed and 
less developed players in reference to the PHV. Making this 
comparison between responders and non-responders to the PHV 
can provide additional information to understand the evolution 
of athletes.
The relationship between strength and speed allows us to 
identify the mechanical capabilities of the musculoskeletal 
system to produce strength, power, and speed 21. Jump height is 
a good predictor of muscle power, and therefore several types of 
vertical jumps have been used as standardized tests of athletic 
performance 22. The bilateral Counter Movement Jump (CMJ) 
is one of the most reliable tests for the estimation of explosive 
power in soccer players 23. The horizontal jump is related to 
sprint speed 24 and is also used as a test of lower body explosive 
power, as it has been shown to have good reproducibility and 
validity compared with different other vertical jump tests 25.
So far, different research has been carried out in adult populations 
on the transitional period showing detraining effects between the 
end of one season and the beginning of the next one 5,6. The 
study of variations in physical fitness in young soccer players is 
frequent in research 13,14 15. However, there is a lack of research 
on what effect this transitional period may have on growing 
players and how the PHV may affect these changes.
The main objectives of this study were to observe the possible 
effects of the transition period in young soccer players on power 
levels assessed by vertical and horizontal jump, to analyze 
the possible relationship between the effects of the transition 
period and PHV, to compare the values at the beginning of the 
season with those obtained after the first training phase at mid-
season, correlating them with PHV, and to compare the effect 
on the variables according to responders and non-responders. 
It was hypothesized that the power values obtained with the 
tests performed on soccer players in the youth stage after the 
transitional period will decrease with respect to the same tests 
performed at the end of the previous season. This decrease will 
be smaller in those soccer players who are closer to their PHV, 
so they may have less of a detraining effect.

Methods
Participants
Participants were 18 elite male youth soccer players (Mean 15.73 
± .25, PHV 13.84 ± .59) belonging to a professional soccer club. 
Inclusion criteria were as follows: (i) Players between 15 and 16 
years of age belonging to the club in the 2020-2021 and 2021-
2022 seasons, (ii) Players without previous injury during the 
month prior to any assessment. The exclusion criteria were as 
follows: (i) Failure to complete any assessment test, (ii) Players 
who at the time of testing may have been affected by any type 
of injury or illness that could impair their abilities, (iii) Players 

who for any reason were unable to complete at least 80% of the 
sessions scheduled in their training program for the transitional 
period and in the subsequent training period. The final sample 
was reduced from 24 to 18 players for not meeting these criteria.

Experimental Design
The study design was a quasi-experimental longitudinal cohort 
prospective pre-test post-test of a single group. In addition, 
another post-test was conducted to compare the effects of the 
transitional period with those of the first phase of the regular 
season. Prior to data collection, written informed consent was 
obtained from both the players and their parents. The study was 
conducted according to the guidelines of the Declaration of 
Helsinki and approved by the Ethics Committee of the Ethics 
Committee of the San Jorge University (REPORT No. 26/2/21-
22).
In this study the assessments were conducted at three points in 
time: moment 1 (M1: end of the 2020-2021 season), moment 2 
(M2: start of the 2021-2022 season) and moment 3 (midseason 
2021-2022) . This study started in June 2021 and ended in 
December 2021. The time between moments was as follows: (i) 
Between M1 and M2, the transitional period, 7 weeks elapse; 
(ii) Between M2 and M3, the first part of the regular season, 16 
weeks elapse. 
The intervention lasted 7 weeks, from the end of one season until 
the start of the following season. During this period, the players 
were given a specific training program with two objectives, 
on the one hand, to favour recovery from muscle fatigue and 
mental recovery from the wear and tear of the previous season 
and, on the other hand, to maintain or increase basic strength 
for the following season. During the first 4 weeks of the 
transitional period, the training program followed a series of 
recommendations for the players to stay active with different 
proposals complementary to soccer, favouring rest, healthy 
lifestyle habits and maintaining the level of physical activity, 
with a weekly body weight control. In the last 3 weeks, the main 
objective was to reach the level of physical condition necessary 
for pre-season. The players performed two aerobic training 
sessions and two power training sessions (plyometrics and 
self-loading) per week, with a progressive increase in volume 
and intensity. The researcher controlled the load of the training 
sessions of his players with a weekly recording of the sessions 
taking into account the duration of the session and the perception 
of subjective effort.
The training program during the first part of the regular season 
was based on 4 training sessions per week with a game duration 
of 90 minutes, as well as including power sessions once a week. 
The competition in which the players in the study participate 
is the top national U-16 category. The competition format is a 
regular league played one day per week, during the weekend.

Methodology
The variables analyzed in the study were the vertical jump (e.g., 
CMJ) and horizontal jump.. Both tests were performed in a 
bilateral and unilateral manner. The following terminology was 
used to record the variables: (i) CMJ for bilateral vertical jump 
(ii) CMJR for vertical jump with right. CMJL for vertical jump 
with left. (iv) HJ for the bilateral horizontal jump. (v) HJR for 
horizontal jump with right. (vi) HJL for horizontal jump with left 
leg. These assessment tests are the primary method for assessing 
muscle function and imbalances in athletes.
Trained staff followed the International Standard for 
Anthropometric Assessment standards (ISAK) to conduct 
anthropometric measurements (weight, height, sitting height and 
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leg length) of the participants. In addition, other measurements 
(date of birth) were taken to determine the maturational peak 
as a grouping variable. Players were divided into two groups 
according to average scores on the M1 assessments: (i) 
responders, who were above average, and (ii) non-responders, 
who were below average on the covariate peak height velocity.
The procedure at all three assessment time points was the same. 
The assessment tests were conducted between 16:00 and 18:00. 
The anthropometric measurements for the PHV were measured 
in the M1 before the beginning of the physical performance 
tests. An aerobic warm-up on a stationary bike was performed 
for 10' with a subsequent 5' muscle activation. Participants were 
asked to avoid high-intensity exercise for at least 48 hours prior 
to the performance assessment tests 26. The order of the tests 
was according to the order they appear in the manuscript, always 
starting with bilateral, then right leg and finally left leg.
Vertical Jump
The vertical jump tests were analysed using an iPhone 12 
electronic device with the "MyJump2" APP, where we know the 
jump height indirectly through the flight time 27. The assessment 
protocol for each test (bilateral, right and left) was performed 
3 times with 45 seconds of recovery and the best jump was 
recorded 28. To certify correct technical execution of the vertical 
jumps, the instructors observed the subjects, checking that the 
flight phase was performed without leg flexion and that the 
arms remained tight to the hips throughout the execution of the 
jump. The variables used for subsequent analyses were bilateral 
(CMJ), right with one leg (CMJR), left with one leg (CMJL).
Horizontal Jump
Horizontal jump (HJ) performance (i.e., distance achieved) was 
assessed with a tape measure 29. The assessment protocol for 
each test (bilateral, right and left) was performed 3 times with 
45 seconds of recovery, and the best jump was recorded 28. To 
certify correct technical execution of the horizontal jumps, the 
instructor observed the subjects, controlling the landing phase, 
so that the subjects maintained their balance at the moment of 
landing for 2 seconds and kept their hands clasped behind their 
backs. The variables used for subsequent analyses were bilateral 
(SH), right with one leg (HJR), left with one leg (HJL).

Peak Height Velocity. 
The anthropometric tests were carried out in the M1 with the aim 
of determining the PHV of the subjects who participated in the 
study. To determine the PHV, anthropometric measurements of 
weight, height, sitting height and leg length were taken. Height 
(standing, sitting and leg length) and weight measurements were 
taken respectively with a Ferbixo stadiometer accurate to 0.1 cm 
and a Scale 100 glass scale accurate to 0.1 kg. Mirwald's formula 
was used to establish the offset of subjects' maturity and age in 
the PHV 30.

Statistical analysis
Statistical analyses were performed using SPSS (version 25.0, 
IBM SPSS Inc., Chicago, IL, USA). The significance level was 
set at P < .05. Data are presented as mean and standard deviation 
(SD). The normality of the data was checked with the Shapiro-
Wilk test, all variables met the assumptions of normality (P 
> .05), and parametric tests were performed. The data (i.e., 
vertical, and horizontal jump variables) were analysed by re-
peated measures ANOVA using PHV as a covariate (PHV age 
= 13.84 years). Subsequently, all variables were analysed with 
the LSD post hoc test. Effect size was calculated using Hedges' 
g and interpreted according to the following criteria 31,32: trivial 
< .2; small = .2- .6; moderate = .6-1.2; large = 1.2-2.0; very large 
= 2.0-4.0; and extremely large 4.0. Finally, the independent 
Student's t-test divided the sample into responders and non-
responders by taking the mean of the M1 variables as the cut-off 
value and then comparing M1 with M2 and M3.

Results

The repeated measures ANOVA showed the following results. 
The CMJ (F= 4.413; P = .020) showed time effects, however 
when PHV (F= .406; P = .533) was entered as a covariate, there 
were no significant differences between time points (Table 1).

Table 1. Differences between repeated measures at three different points in time.

Variable 
(cm)

Moment 1 
M ± SD

Moment 2
M ± SD

Moment 3
M ± SD

Main effect of the time PHV x Time effect

F P F P

CMJ 32.3 ± 5.78 32.9 ± 5.48 33.4 ± 5.56 4.413 .020 .406 .533

CMJR 18.4 ± 4.55 18.9 ± 4.60 19.3 ± 4.08 1.553 .226 1.005 .331

CMJL 18.5 ± 4.64 19.1 ± 4.67 19.5 ± 4.33 2.651 .085 .598 .451

HJ 176.2 ± 10.4 181.5 ±  10.1 178.7 ± 8.30 4.484 .190 .650 .432

HJR 170.9 ± 11.1 175.8 ± 11.4 174.8 ± 10.5 2.245 .121 .567 .462

HJL 170.4 ± 11.8 177.7 ± 11.9 174.9 ± 10.8 5.084 .120 .244 .628

CMJ: Vertical jump; HJ: Horizontal jump; PHV: peak heigh velocity; M1: Moment 1; M2: Moment 2; M3: Moment 3; SD: Standard Deviation.

The post hoc analysis test showed that there were differences 
between M2 and M3 (P = .040) and introduced the variable PHV 

(P = .045). The total effect size was trivial (g= .17) (Table 2).
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(P = .045). The total effect size was trivial (g= .17) (Table 2).
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Table 2. Pairwise differences and effect size between moments.

Variable 
(cm)

Moment Dif. in 
averages

95% CI for D LSD PHV Hedge’s g

Lower Higher P P Value 

CMJ M1-M2 -.632 -1.340 .077 .077 .087 .10 (-.3;.6) T

M2-M3 -1.057 -2.061 -.052 .040 .045 .17 (-.3;.6) T

M1-M3 -.425 -.872 .022 .061 .056 .07 (-.5;.4) T

CMJR M1-M2 -.542 -1.814 .792 .381 .378 .09 (-.4;.5) T

M2-M3 -.917 -2.165 .382 .139 .139 .18 (-.3;.6) S

M1-M3 -.376 -1.079 .327 .275 .289 .08 (-.4;.5) T

CMJL M1-M2 -.663 -1.826 .499 .245 .253 .13 (-.3;.6) T

M2-M3 -1.015 -2.051 .021 .054 .060 .21 (-.2;.7) S

M1-M3 -.352 -.853 .150 .157 .170 .07 (-.4;.5) T

HJ M1-M2 -5.278 -9.589 -.967 .019 .022 .48 (0;1) S

M2-M3 -2.444 -5.784 .895 .141 .149 .24 (-.2;.7) S

M1-M3 2.833 -.605 6.271 1.100 .096 -.29 (-.8;.2) S

HJR M1-M2 -7.278 -11.572 -2.984 .002 .003 .40 (-.1;.9) S

M2-M3 -4.500 -9.511 .551 .075 .081 .34 (-.1;.8) S

M1-M3 2.778 -2.448 8.003 .278 .289 .08 (-.5;.4) T

HJL M1-M2 -4.889 -10.760 .982 .097 .102 .58 (0;1) M

M2-M3 -3.889 -8.362 .585 .084 .083 .37 (-.1;.8) S

M1-M3 1.000 -3.987 5.987 .678 .687 .23 (-.7;.2) S

CMJ: Vertical jump; HJ: Horizontal jump.M1: Moment 1; M2: Moment 2; M3: Moment 3; Effect size: Trivial <.2; Small = .2-.6; 
Moderate = .6 – 1.2; Large = 1.2-2.0; Very large = 2.0-4.0; Extremely large > 4.0.

In addition, the HJ showed (F= 4.484; P = .190) time effects, 
however, when PHV (F= .650; P = .432) was introduced as a 
covariate, there were no significant differences between the time 
points. The post hoc test showed that there were differences 
between M1 and M2 P = .002) and when introducing the PHV 
variable (P = .003). The overall effect size was small (g= .40) 

(Table 3). Finally, HJR (F= 4.325; P = .020) showed effects 
over time and when PHV was introduced as a covariate these 
significant differences remained (F= 2.245; P = .121) (Table 1). 
The post hoc test showed that there were differences between 
M1 and M2 (P = .019) and when introducing the variable PHV 
(P = .022). The overall effect size was small (g= .48) (Table 2).

Table 3. Differences and effect size between responders and not responders.

Variable 
(cm)

Moment Responders Non responders Average 
diff.

95% CI P Hedge’s g

M1-M2 37.7 ± 4.82 29.1 ± 1.58 8.55 (5.12; 11.9) <.001* 2.4 (-3.6;-1.1)VL

CMJ M1-M3 37.7 ± 5.54 29.8 ± 1.95 7.90 (3.93; 11.8) .001* 1.9 (-3;-.7) L

M2-M3 38.8 ± 4.94 29.1 ± 1.58 8.55 (5.53; 12.4) <.001* 2.51 (1.2;3.7) L

M1-M2 23.5 ± 1.96 16.1 ± 3.05 7.55 (4.79; 10.3) <.001* 2.66 (1.3;3.9)VL

CMJR M1-M3 23.1 ± 1.67 16.9 ± 3.18 6.21 (3.42; 9.00) <.001* 2.17 (.9;3.3) L
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M2-M3 23.1 ± 1.79 15.6 ± 1.15 7.41 (5.90; 8.92) <.001* 4.80 (2.9;6.6) EL

M1-M2 22.5 ± 3.95 15.8 ± 2.39 6.67 (3.40; 9.93) .001* 1.93 (-3;-.8) L

CMJL M1-M3 22.6 ± 3.56 16.3 ± 2.20 6.30 (3.35; 9.26) <.001* 2.02 (.8;3.1) L

M2-M3 23.3 ± 2.39 15.7 ± 1.18 7.63 (5.74;9.52) <.001* 3.83 (2.2;5.3) EL

M1-M2 187.8 ± 9.72 177.5 ± 8.27 10.31 (1.12; 
19.38)

.280 1.1 (-2.1;0) M

HJ M1-M3 185.2 ± 7.54 174.5 ± 5.80 10.74 (4.06; 
17.14)

.040* 1.56 (.4;2.6) M

M2-M3 182.8 ± 9.64 175.4 ± 5.50 7.47 (.16;15.14) .050* 0.93 (0;1.9) M

M1-M2 182.8 ± 13.5 172.5 ± 7.60 10.33 (.64; 21.31) .063 .89 (-1.8;0) M

HJR M1-M3 179.4 ± 7.90 170.4 ± 11.9 9.00 (1.12; 
19.12)

.078 .84 (-1.8;0) M

M2-M3 178.5 ± 9.74 170.3 ± 10.32 9.22 (.84; 19.29) .070 .77 (.1;1.7) M

M1-M2 181.3 ± 12.8 171.4 ± 8.39 9.97 (.68; 20.63) .650 .90 (-1.8;0) M

HJL M1-M2 181.38 ± 12.89 171.40 ± 8.39 9.97 (.68; 20.63) .650 .90 (-1.8;0) M

M1-M3 180.1 ± 9.04 170.6 ± 9.76 9.52 (0.13; 
19.18)

.530 .95 (1.9-0) M

M2-M3 178.8± 10.3 171.6 ± 9.98 7.27 (2.92; 
17.47)

.150 .68 (.2;1.6) M

CMJ: Vertical jump; HJ: Horizontal jump. M1: Moment 1; M2: Moment 2; M3: Moment 3; Effect size: Trivial <.2; Small = .2-.6; Moderate = 
.6 – 1.2; Large = 1.2-2.0; Very large = 2.0-4.0; Extremely large > 4.0.

Table 3 presents the differences in performance between 
responders and non-responders. Responders are those above the 
mean PHV and non-responders are those below the mean PHV, 
i.e., responders are those who have matured later than the mean 
(+13.84 years) and non-responders are those who have matured 
earlier than the mean (-13.84 years). Between M1, M2 and M3 
all vertical jump variables show significant differences (P < .05; 
g= 1.90 to 4.80) between responders and non-responders. While 
between M1/M2 and M3 there were also significant differences 
(P < .05; g= .93 to 1.56) in HJ be-tween responders and non-
responders.

Discussion

The main purpose of this study was to analyse the effects 
of the transitional period in young soccer players on power 
levels, assessed through vertical and horizontal jump and to 
compare these effects with those occurring during the regular 
season. Finally, carrying out the study with growing players, 
the covariate of peak growth velocity was used to observe the 
relationship with lower body power levels. The main evidence 
from the study revealed that the maturational peak is highly 
correlated with training effects. When analysing between PHV 
responders and non-responders, significant differences between 
groups were experienced in all vertical jump tests. 
The values obtained in the lower body power levels at the 
beginning and end of the transitional period studied were similar, 
and a small improvement can even be observed in each variable 
analysed. In comparison with the current studies, according to 
Clemente et al. 5 significant detrimental effects of the cessation of 
training were observed (p < .05), as well as negative detrimental 

effects of off-season training programmes for the vertical jump 
in professional male soccer players. A study by Melchiorri et 
al. 33 in which U-16 players experienced a transitional period 
without physical activity showed a high magnitude of significant 
decreases in physiological variables. These results may be related 
to the growth phase of the players, which will be discussed in the 
subsequent analysis of peak growth velocity. 
When analysing the results over the time of the study, the CMJ 
showed significant improvements over the total time of the study 
(P = .020). When comparing the effects of the transitional period 
with those of the first part of the season, separating them into M1-
M2 and M2-M3, it could be observed that it was in the first part 
of the season where these significant improvements were found 
when performing the post hoc analysis (P =.04). How-ever, in 
the horizontal jump performance, greater effects were observed 
in the transitional period SH (P = .010) and HJR (P = .019) with 
respect to the first part of the season. These analyses are without 
considering the PHV. It seems that there is an improvement in 
lower body power in our athletes due to the fact that they have 
improved throughout the study in all the variables analysed and 
the tests performed are related to determine lower body power 
indirectly 22, 25. According to Lloyd et al. 34, detrained youngsters 
obtain improvements in jump height regardless of the type of 
training or maturity stage, so that in relation to this study, the 
tendency to improve in growing age is always upward, whether 
it is a specific training program of the transitional period or the 
training load of the regular season.
By introducing PHV as a covariate in the present study, changes 
in the results were observed after data analysis. In the repeated 
measures ANOVA when PHV was introduced as a covariate, 
there were no significant differences between the evaluation 
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M2-M3 23.1 ± 1.79 15.6 ± 1.15 7.41 (5.90; 8.92) <.001* 4.80 (2.9;6.6) EL

M1-M2 22.5 ± 3.95 15.8 ± 2.39 6.67 (3.40; 9.93) .001* 1.93 (-3;-.8) L

CMJL M1-M3 22.6 ± 3.56 16.3 ± 2.20 6.30 (3.35; 9.26) <.001* 2.02 (.8;3.1) L

M2-M3 23.3 ± 2.39 15.7 ± 1.18 7.63 (5.74;9.52) <.001* 3.83 (2.2;5.3) EL

M1-M2 187.8 ± 9.72 177.5 ± 8.27 10.31 (1.12; 
19.38)

.280 1.1 (-2.1;0) M

HJ M1-M3 185.2 ± 7.54 174.5 ± 5.80 10.74 (4.06; 
17.14)

.040* 1.56 (.4;2.6) M

M2-M3 182.8 ± 9.64 175.4 ± 5.50 7.47 (.16;15.14) .050* 0.93 (0;1.9) M

M1-M2 182.8 ± 13.5 172.5 ± 7.60 10.33 (.64; 21.31) .063 .89 (-1.8;0) M

HJR M1-M3 179.4 ± 7.90 170.4 ± 11.9 9.00 (1.12; 
19.12)

.078 .84 (-1.8;0) M

M2-M3 178.5 ± 9.74 170.3 ± 10.32 9.22 (.84; 19.29) .070 .77 (.1;1.7) M

M1-M2 181.3 ± 12.8 171.4 ± 8.39 9.97 (.68; 20.63) .650 .90 (-1.8;0) M

HJL M1-M2 181.38 ± 12.89 171.40 ± 8.39 9.97 (.68; 20.63) .650 .90 (-1.8;0) M

M1-M3 180.1 ± 9.04 170.6 ± 9.76 9.52 (0.13; 
19.18)

.530 .95 (1.9-0) M

M2-M3 178.8± 10.3 171.6 ± 9.98 7.27 (2.92; 
17.47)

.150 .68 (.2;1.6) M

CMJ: Vertical jump; HJ: Horizontal jump. M1: Moment 1; M2: Moment 2; M3: Moment 3; Effect size: Trivial <.2; Small = .2-.6; Moderate = 
.6 – 1.2; Large = 1.2-2.0; Very large = 2.0-4.0; Extremely large > 4.0.

Table 3 presents the differences in performance between 
responders and non-responders. Responders are those above the 
mean PHV and non-responders are those below the mean PHV, 
i.e., responders are those who have matured later than the mean 
(+13.84 years) and non-responders are those who have matured 
earlier than the mean (-13.84 years). Between M1, M2 and M3 
all vertical jump variables show significant differences (P < .05; 
g= 1.90 to 4.80) between responders and non-responders. While 
between M1/M2 and M3 there were also significant differences 
(P < .05; g= .93 to 1.56) in HJ be-tween responders and non-
responders.

Discussion

The main purpose of this study was to analyse the effects 
of the transitional period in young soccer players on power 
levels, assessed through vertical and horizontal jump and to 
compare these effects with those occurring during the regular 
season. Finally, carrying out the study with growing players, 
the covariate of peak growth velocity was used to observe the 
relationship with lower body power levels. The main evidence 
from the study revealed that the maturational peak is highly 
correlated with training effects. When analysing between PHV 
responders and non-responders, significant differences between 
groups were experienced in all vertical jump tests. 
The values obtained in the lower body power levels at the 
beginning and end of the transitional period studied were similar, 
and a small improvement can even be observed in each variable 
analysed. In comparison with the current studies, according to 
Clemente et al. 5 significant detrimental effects of the cessation of 
training were observed (p < .05), as well as negative detrimental 

effects of off-season training programmes for the vertical jump 
in professional male soccer players. A study by Melchiorri et 
al. 33 in which U-16 players experienced a transitional period 
without physical activity showed a high magnitude of significant 
decreases in physiological variables. These results may be related 
to the growth phase of the players, which will be discussed in the 
subsequent analysis of peak growth velocity. 
When analysing the results over the time of the study, the CMJ 
showed significant improvements over the total time of the study 
(P = .020). When comparing the effects of the transitional period 
with those of the first part of the season, separating them into M1-
M2 and M2-M3, it could be observed that it was in the first part 
of the season where these significant improvements were found 
when performing the post hoc analysis (P =.04). How-ever, in 
the horizontal jump performance, greater effects were observed 
in the transitional period SH (P = .010) and HJR (P = .019) with 
respect to the first part of the season. These analyses are without 
considering the PHV. It seems that there is an improvement in 
lower body power in our athletes due to the fact that they have 
improved throughout the study in all the variables analysed and 
the tests performed are related to determine lower body power 
indirectly 22, 25. According to Lloyd et al. 34, detrained youngsters 
obtain improvements in jump height regardless of the type of 
training or maturity stage, so that in relation to this study, the 
tendency to improve in growing age is always upward, whether 
it is a specific training program of the transitional period or the 
training load of the regular season.
By introducing PHV as a covariate in the present study, changes 
in the results were observed after data analysis. In the repeated 
measures ANOVA when PHV was introduced as a covariate, 
there were no significant differences between the evaluation 
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times. In the post hoc analysis with PHV as a covariate, significant 
differences were found in CMJ between M2 and M3, and in HJ 
and HJR between M1 and M2. These variables analysed seem to 
be influenced by PHV, because changes were observed when it 
was included as a covariate. The current literature on this topic 
shows that physical performance in the training stage is closely 
related to the maturation of the players 35. In the growing age, 
the interaction of genes, hormones, nutrients and environmental 
factors trigger physical and functional alterations in young 
players 36. The age of the study subjects is a key time for skill 
acquisition and performance development in young elite soccer 
players 14. The results of this study seem to be related to current 
research on maturational age players, as most of the mentioned 
articles include PHV.
After analysing between responders and non-responders to the 
PHV, significant differences between groups were experienced 
in all vertical jump tests. The term responder has been used to 
describe individuals who showed a better response and non-
responder those who showed a worse response than the mean of 
all subjects who participated in the intervention 37. Responders 
are those who are above the mean PHV, and non-responders 
are those who are below the mean PHV, i.e., non-responders 
are those who have matured later than the mean (-13.84 years). 
Responders have improved more in the vertical jump than in 
the horizontal jump. Between M1, M2 and M3 all vertical jump 
variables show significant differences (P < .05; g= 1.90 to 4.80) 
between responders and non-responders. While between M1, 
M2 and M3 there were also significant differences (P  < .05; 
g= .93 to 1.56) in SH between responders and non-responders. 
Furthermore, when looking at the difference in means at each 
time point between one group and the other, differences were 
found between 7.90 cm and 8.55 cm in the bilateral vertical jump 
test (CMJ) and 7.47 cm to 10.74 cm difference in the bilateral 
horizontal jump. This data demonstrates how players above the 
mean 13.84 years of PHV obtain higher values than players 
below the mean. In relation to current research, the scientific 
literature highlights that players who have matured earlier have 
an advantage over those who mature later 12. These results 
reinforce the importance of paying attention to the maturational 
peak and not only to the chronological age, as many athletes are 
discarded because of their physique without taking into account 
the height peak 13.
The research conducted has several limitations. The first 
limitation is the small sample size, which means that research 
with a larger number of subjects is needed to improve the present 
study. Another limitation we found in the study is the monitoring 
of the work during the transitional period, as it is a training 
program that is not controlled in per-son, and more so in young 
players, which means that the reliability of the correct execution 
of the program is not the maximum. Also, the comparison 
between the different moments of the study (M1, M2 and M3), 
is different in terms of time, since during M1 and M2 7 weeks 
elapse, while between M2 and M3 18 weeks (4 months) elapse, 
so there is a time difference for external factors to influence the 
results of the research. 
One limitation of our current study is the use of covariation to detect 
responders and non-responders. Since we had only one group of 
participants, covariation may not have been necessary and could 
have introduced unnecessary complexity to the analysis. While 
we aimed to account for the potential influence of maturational 
age (PHV) on the performance outcomes, it could be argued that 
this could have been addressed more straightforwardly through a 
pilot-restricted group study. Therefore, to address the limitation 
mentioned above, we recommend that future studies consider 

incorporating a pilot restricted group study as a complementary 
part of the main investigation protocol. This approach would 
allow for a more direct comparison between responders and non-
responders without the need for covariates and provide clearer 
and more straightforward results.

Practical Applications

As future practical applications, it is proposed to perform an 
analysis of the players' lower body asymmetries.. An asymmetry 
greater than 10% means that the player is at greater risk of 
injury, as well as a negative relationship with sprint time 38. The 
transitional period can be an opportunity to reduce asymmetries 
between lower limbs. To reduce asymmetries, Gonzalo-Stock et 
al. 39, propose starting the power work with the leg that performs 
worst in the tests carried out, and it also seems that on occasions 
it could be interesting to carry out a greater volume of work with 
this leg. 

Conclusions

The results of the present study show that training during 
the transitional period is necessary for the improvement of 
performance in young soccer players, because the transitional 
period is the optimal time to improve physical, technical, and 
physiological capabilities. In addition, calculating or assessing 
the maturational age of growing soccer players allows training 
to be individualized, adapting the program by applying stimuli 
that are more appropriate to the maturational moment, thus 
achieving the player's development potential.
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