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Abstract

Background. The individualization of strength training represents a promising strategy for enhancing performance
in high-speed actions, such as jumping and sprinting. The vertical force-velocity (F-v) profile allows for the
identification of individual imbalances between force and velocity in vertical jumping.

Objectives. This systematic review aimed to analyze the effects of individualized strength training programs based on

the vertical F-v profile on jump and sprint performance.

Materials and methods. A comprehensive search was conducted in scientific databases following PRISMA
guidelines, analyzing eight studies that met the inclusion criteria. The study involved a total of 353 subjects

over 18 years of age participated, including athletes, students, and professional dancers. The training protocols
encompassed two weekly sessions over a period of 7 to 12 weeks, using exercises such as squats and vertical jumps,

tailored to each individual’s F-v profile.

Results. The main results indicated significant improvements in countermovement jump (CM]J), squat jump (SJ), and
sprint performance, with greater gains observed in groups that received optimized training based on the F-v profile.
The findings were consistent with previous research highlighting the effectiveness of the F-v profile for planning
more specific and effective training programs. However, methodological differences were identified among studies,

particularly in exercise selection and training volume.

Conclusions. It is concluded that individualized training based on the vertical force-velocity profile is effective in
enhancing performance in disciplines requiring explosive actions. This tool allows for optimized strength training

programming.

Keywords: force-velocity, individualization, jumping performance, sprinting, strength training.

Introduction

Improving athletic performance requires an
individualized approach to training. Each athlete has unique
biomechanical, anatomical, and physiological characteristics
that affect how they respond to training stimuli (Halson,
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2014). In many sports, actions such as jumping, sprinting,
and changing direction are critical (Plesa et al., 2021;
Ramirez-Campillo et al., 2020). These movements demand
rapid mobilization of body mass or its segments, relying
heavily on lower limb (LL) strength.

Neuromuscular capacity of the LL is commonly assessed
through jumping tests, which provide relevant, reliable, and
specific information (Jiménez-Reyes et al., 2011). However,
measuring only jump height may not offer a complete
picture of an athlete’s performance. Factors such as body
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weight, push-off distance (influenced by leg length), and
center of mass height (distance from the ground to the
greater trochanter with flexed knees) also play key roles,
as highlighted by Samozino et al. (2008). These authors
proposed a method based on Newton’s laws to estimate
force, power, and velocity with greater accuracy.

Subsequent studies using force plates (Jiménez-Reyes
et al., 2017a) and linear position transducers (Giroux et al.,
2014) have confirmed the validity and reliability of Samozino’s
method. This led to the development of the vertical force-
velocity (F-v) profile (Samozino et al., 2012), a practical and
reliable tool for field use. It involves performing five vertical
jumps with varying loads to assess the balance between an
athlete’s ability to produce force, velocity, and power. The
data are represented on a Cartesian graph, with force on
the Y-axis and velocity on the X-axis. The resulting linear
relationship enables theoretical determination of maximum
force and velocity.

The slope of the graph indicates the athlete’s profile: a
steeper slope suggests a force-oriented profile with a velocity
deficit, while a flatter slope indicates a velocity-oriented
profile with a force deficit. This information is essential for
tailoring training programs to the individual needs of each
athlete.

Although many LL strength training programs
have shown positive effects (Diez et al., 2021), the wide
variation in loading methods—such as differences in 1RM
percentages or use of bodyweight—raises questions about
which approaches are most effective for each athlete. The
F-v profile offers a solution by helping identify specific
individual deficits in force or velocity production.

Therefore, the objective of this study was to systematically
review scientific literature to analyze the effects of training
programs individualized according to each athlete’s vertical
F-v profile, specifically on vertical jumping and sprinting
performance. Although the F-v profile was originally
designed for vertical movements, previous studies have
identified a meaningful relationship between jumping
and sprinting (Loturco et al., 2015; Loturco et al., 2017),
supporting the relevance of examining its effects on both.

Materials and Methods

Protocol and Registration

This study implemented the guidelines of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) as defined by the EQUATOR Network in 2018,
using a pre-established protocol for reviews (Page et al,,
2021). The study also optimized basic methodology in the
stages of problem formulation, literature search, evaluation,
analysis, and presentation of findings to systematize the
review process and enhance scientific robustness, following
the latest recommendations of the Joanna Briggs Institute
(JBI) for scoping reviews (Peters et al., 2020). The aim is
to summarize the available literature on the effect of
individualized strength training using the vertical force-
velocity profile on sprint and jump performance through
a mixed analysis of studies. Since this review is not eligible
for PROSPERO registration, summarized information and
methodology will be made publicly available on Figshare

to avoid unnecessary duplications, with the following DOI:
https://doi.org/10.6084/m9.figshare.25332145.

Eligibility Criteria

Inclusion criteria for this review include:

o Experimental articles.

o Peer-reviewed articles published between 2010 and
2023.

« Publications written in English.

o Full texts available.

« Articles reporting changes in performance through
individualized strength training using the vertical
force-velocity profile in sprints and jumps.

Studies that do not correspond to original research
(e.g., editorials, notes, dissertations, etc.), that involve
populations with underlying pathology, and/or that present
methodological limitations will be excluded.

Information Sources

PubMed/MEDLINE, Ebsco and Web of Science were
selected for the literature review. Additionally, more articles
were manually searched in Google Scholar.

Search Strategy

The search strategy was guided by the PRISMA
extension for reporting literature searches in systematic
reviews (PRISMA-S) (Rethlefsen et al., 2021). Initially, the
PICO framework defined the following question: “Does the
Individualization of Strength Training Using the Vertical
Force-Velocity Profile Affect Sprint and Jump Performance?”

Table 1. PICO Search Strategy

P I C (0]
Healthy Clinical Individualized ~Changes in
subjects aged 18 studies of training using  sprint and
years or older 6-8 weeks the force- vertical jump

velocity profile performance

Search algorithms were employed in the selected
databases to capture relevant articles for the review. The
database searches were conducted during the last week
of September 2023. The search algorithms used across
all databases included: “force-velocity profile,” “velocity-
force profile performance,” “Force velocity profile AND
performance,” and “force-velocity profile horizontal

performance”

Study Selection and Data Collection Process

Two authors (A.R.J. and S.L.B.) independently searched
for articles in the selected databases. Publications meeting
the inclusion criteria were selected for further analysis and
synthesis phases. A table was designed to report results and
compare key findings, including citation/country, study
type, study design, participant characteristics, objectives,
methodology, results, and conclusions. Discrepancies were
identified and re-solved through discussion with a third and
fourth author (C.A.G. and D.L.).
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Results

After employing search algorithms in the databases
(PubMed, Ebsco, and Web of Science), 493 results were
obtained. Following an initial filter to eliminate duplicates,
242 potentially eligible articles remained. Evaluating the
year, title, and abstracts excluded 225 articles, resulting in 17
studies, of which 10 were excluded due to research design or
training programs not meeting criteria. A manual search in
Google Scholar found 1 study (Jiménez-Reyes et al., 2019),
adding to the 7 studies (Barrera-Dominguez et al., 2023;
Escobar Alvarez et al., 2020; Jiménez-Reyes et al., 2017b;
Lindberg et al., 2021; Simpson et al., 2021; Zabaloy et al.,
2020; Zub¢i¢ & Vucetic, 2022) that met all inclusion criteria,
resulting in a total of 8 studies. A systematic review was
then conducted following PRISMA guidelines, as shown in
Figure 1 depicting the literature search flowchart.

Risk of Bias of Included Studies

Therisk of bias of included studies was assessed using the
modified Cochrane tool RoB-2 for randomized controlled

Identification of new studies via databases and registers

trials (RCTs) (Sterne et al., 2019). The risk of bias analysis
was performed independently by two authors (A.R.J. and
S.L.B.), and consensus was reached through discussions
with the other two authors (C.A.G. and D.L.). The analysis
identified that five of the studies exhibited a moderate risk of
bias, while three showed a low risk of bias.

Result Tables

The following tables summarize the characteristics of
the studies included in this systematic review, detailing the
programs and outcomes observed.

Discussion

This systematic review aimed to analyze the effects of indi-
vidualized strength training based on the vertical force-velocity
(F-v) profile on jumping and sprint performance. The findings
support the hypothesis that individualized training interven-
tions based on this profile are more effective than generalized
programs, particularly for explosive actions such as the coun-
termovement jump (CM]J), squat jump (S]), and sprinting.

Identification of new studies via other methods

Records identified from:
§ Databases (n = 3):
3 PubMed (n = 86) Records removed before screening: Records identified from:
E Ebsco (n = 59) Duplicate records (n = 251) Websites (n=1)
o Web of Science (n = 348)
= Registers (n = 493)
Records screened Records excluded
(n=242) (n = 225)
2 Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
£ —>
5 (n= (n=NA) n= (n=
3
Reports assessed for eligibility Reports excluded: Reports assessed for eligibility Reports excluded:
(n=17) Wrong Study Design (n = 3) n=1) — (n=0) 3
= Wrong Training Program (n = 7)
New studies included in review
3 (n=1)
% Reports of new included studies
453 n=7
Fig. 1. PRISMA Flow Diagram (Haddaway et al., 2022)
1. Was true used for of to treatment groups? _:—
2. Was allocation to treatment groups concealed? l:_
3. Were treatment groups similar atthe baseline? _:-
4. Were participants blind to treatment assignment? _
5. Were those delivering treatment blind to treatment assignment? _
6. Were outcomes assessors blind to treatment | |
7. Were treatment groups treated identically other than the intervention of interest? _:
8. Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed? _:l
9. Were participants analyzed in the groups to which they were randomized? _:l
10. Were outcomes measured in the same way for treatment groups? _
11. Were outcomes measured in a reliable way? _:-
12. Was appropriate statistical analysis used? _
13. Was the trial design appropriate, and any deviations from the standard RCT design (individual randomization, parallel groups) accounted for in the conduct and analysis of the trial? _
0% 28% 50% 75%  100%
| [ Low risk of bias [Junclearrisk of bias W High risk of bias |

Fig. 2. Risk of Bias Analysis for Selected Studies
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Table 2. Summary of Program Characteristics by different studies

Frequency Intensity (%1RMor Volume (setsx Duration Analyzed

ARG LR Age Lo ) (days/week) VMP m-s?) reps) (weeks)  Variable b i
Barrera- 30 22,9 + 6,52 High Force Deficit 2 8 FO (N/kg)  Geon: -0,94
Dominguez 30:0 years Program: G 16,1
etal, 2023. Geon (n=15) Back Squat 0,68-0,51m-s* 80%- 3 sets with 10% VL VO (m/s)  Geon: 13,5

Gpr (n=15) Deadlift Trap Bar 90%1RM 3 sets with 10% VL G -18,1
Single leg CM]J 0,71-0,58 m-s™! 3 sets x 4 reps. P (W/kg) Geon: 10,8
Deadlift Barbell 70%-80%1RM 3 sets with 10% VL CM]J G -1,00
Clean Pull 10%BW 3 sets with 5% VL Geon: -0,59
CM] Trap Bar 0.52-0.39 m-s’! 3 sets x 3 reps. DjuR Gur: 21,2
Low Force Deficit >1,11 ms! 80% 1RM Geon: -6,43
Program: 80% BW 3 sets with 10% VL DJuL G 25,2
Back squat 3 sets x 3 reps. Geon: -3,50
CM] trap bar 3 sets x 4 reps. RSIR Gt 24,8
Single leg CM]J 0,68-0.51 m-s! 3 sets with 10% VL Geon: -12,6
Deadlift barbell 80%-90%1RM 3 sets with 5% VL RSIL G 23,1
Clean pull 80%BW 3 sets x 4 reps Geon: -14,4
Single leg §J 10%BW THT R Gpr: 19,1
Balanced Program: 0.52-0.39 m-s™! 3 sets with 10% VL Geon: -2,88
Back squat 85%-95%1RM 3 sets X 5 reps. THTL Gt 6,80
Depth jump >1.11 m-s' 80%1RM 3 sets x 4 reps. Geon: -2,78
Single leg CM]J BW 3 sets with 10% VL Sprint (10m) Gyyy: 4,63
Deadlift trap bar 3 sets x 5 reps. COD45 R Geon: 0,09
Clean pull jump 0,68-0.51 m-s! 3 sets x 5 reps. Gt -5,91
Abalakov Jump 80%-90%1RM COD45L  Geon: -1,03
Low Velocity 30cm BW 3 sets x 3 reps. Gt -7,54
Deficit Program: 10%BW 3 sets x 3 reps. COD9OR  Geon: -1,57
Depth jump 0,71-0,58 m-s! 3 sets x 5 reps. Gt -5,64
Single Leg SJ 70%-80%1RM 3 sets x 3 reps. COD9OL  Geon: 3,51
Band Assisted CM]J 65% 1RM 3 sets x 3 reps. Gt -2,99
Clean pull jump BW 3 sets x 5 reps. CODI180 R Geon: 1,30
SJ COD180 L  Gyr: -3,00
Abalakov Jump 3 sets x 5 reps. Geon: 2,15
High Velocity 30cm BW 3 sets x 3 reps. G -5,71
Deficit Program: BW 3 sets x 3 reps. Geon: 1,08
Band assisted CMJ <BW 3 sets x 5 reps. Gt -5,30
Box jump 65% 1RM 3 sets x 3 reps.
Single leg CMJ BW 3 sets x 3 reps.
Abalakov jump BW
CMJ
Clean pull jump
<BW
30cm BW
BW
BW
BW
50% 1RM
Zub¢ic & 30 21,97 + 2,25Force Program: 2 7 SJ Grop: 12,43
Vuceti¢,  30:0 years Half Back Squat 0.68-0.59 m-s™ (80% y 4 a5 sets x 5 reps. Gypr: 2,02
2022. Force (n=15) Velocity Program: 85% 1RM) SFV% Gror: 31,53
Velocity Squat Jump 7 a9 sets x 6 reps. Gypr: 2,20
(n=15) -25%BW Pmax Grox: 2,67
(W/kg) Guym: 16,07
Lindberg et 40 20+4 years Force Program: 2 10 1RM Squat Grow: 2,9
al, 2021. 40:0 Deadlift, Hip- 1-6 RIR 14 set por semana x Gaw: 4,6
Tow (n=9) thrust, Front squat, 3a 10 reps. Sprint (10m) Ggyy: 6,5
Awa (n=20) Squat, Stift-leg dead Grow: 1,0
Bal (n=11) lift, Bulgarian split Sprint (30m) Gaw: -0,9
squat, Trap Bar, Ggar: -1,7
Calf-raises. 50 a70% 1RM 4 sets por semana x SJ Grow: 0,9
Trap bar 5 reps. Gaw: -0,6
CM]J Ggap: -0,4
Balanced Program: 1-6 RIR 13 sets por semana Grow: 4,8
Deadlift, Front x 3 a 10 reps. Leg-press  Gaw: 3,7
squat, Bulgarian power Gpar: 5,7
split Squat, Hip -50% 1RM 15 sets por semana SJ-RFD max Grow: 4,3
thrust. x 5a 10 reps. Gaw: 3,1
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Table 2 (continued)
e/ R
Authors N (M:F) Age Exercise (s) Frequency Intel‘lls;/tlylg(n/:'lﬁi\/[ o Volu;l:;s()s etsx D(:::gi:)n I:II::ZIZ);: % Change
Box jumps, Stair Ggar: 5,7
jumps, Single leg Grow: 6,7
stair jumps, Squat Gaw: 4,2
jump w/rubber 6 sets por semana X Ggar: 2,9
band, Stair jumps, 1-2 RIR 3 a8reps. Grow: -9,3
Trap bar jumps Gaw: -7,3
Velocity Program: 22 sets pos semana Ggar: 8,4
Half squat, Hip -50% 1RM x 5a 10 reps.
thrust.
Squat jumps,
Trapbar jumps,
Step up, Squat jump
w/rubber band,
Countermovement
jumps, Box jumps,
Clean pull, Stair
jumps, Single leg
stair jumps.
Simpson et 29 24+3 years High Force Deficit 3 setsx 3 a 8 reps. 8 SJ Geon: 2,33
al, 2021. 29:0 Program: Gyt 6,98
Con (n=14) Squat >80% 1 RM Sprint (10m) Geox: -1,74
Int (n=15) Box squat > 80% Sprint (20m) Gyt -1,75
Trapbar deadlift 1RM FO (N/kg)  Geon: -1,26
Clean pull > 80% VO (m/s)  Gpr-1,27
Squat jump 1 RM Geon: -0,09
Jump shrug 80, 70,765 % 1 RM SFV% Gz 0,81
Geon: 9,39
Low Force Deficit 3RM Gt 2,90
Program: > 80% Geon: -6,35
Squat > 80% Pmax Gr: -4,80
Box squat 1 RM Geon: -0,09
Clean pull 80% 1 RM Gt 0,81
Squat jump 70% 1 RM Geon: 2,86
Jump shrug 20-30-65 % 1 RM Gt 8,57
Squat jump
> 80% 1 RM
Balanced Program: 80% 1 RM
Squat 65% 1 RM
Clean pull 20-30% 1RM
Jump shrug 1RM
Squat jump BWy 10% BW
CMJ
Depth jump
65% 1 RM
Low Velocity 20-30%
Deficit Program: 1RM
Jump shrug BW
Squat jump <BW-BW
CM]J
Deph jump
Accelerated band 65% 1 RM
jump 10% BW
High Deficit BW
Velocity Program: BW
Jump shrug BW
CMJ <BW
Squat jump
CMJ
Deph jump
Accelerated band
jump
Escobar 46 1849 years High Force Deficit 9 CMJ Geon: 0,73
Alvarezet 0:46 Program: Gur: 12,54
al, 2020. Con (n=10) Leg press 90% 1 RM 3 sets X 6 reps. FO (N/kg)  Geon: 0,004
GINT (n=36) Deadlift 90% 1 RM 3 sets x 6 reps. VO (m/s) G 0,19
[GLFD n=16 SJ 80% BW 3 sets X 6 reps. Geon: 0,02
GHFD n=20] Back squat 80% 1 RM 3 sets x 6 reps. SFV% Gpr: -0,25
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Table 2 (continued)

Frequency Intensity (%1RM or

Volume (sets x

Duration Analyzed

Authors N (M:F) Age Exercise (s) VMP m-s") — (weeks)  Variable % Change
CMJ 85% BW 3 sets x 6 reps. Geon: 0,004
Single leg CM]J 10%BW 3 sets x 6 reps. Pmax Gy -0,76
Low Force Deficit Geon: 0,04
Program: 3 sets x 6 reps. Gtz 0,00
Leg press 90% 1RM 3 sets x 6 reps.
SJ 80% 1RM 3 sets x 6 reps.
Single leg CM] 10% BW 3 sets X 6 reps.
Back squat 80% 1RM 3 sets x 6 reps.
CM]J 85%BW 3 sets x 6 reps.
Single leg §J BW
Zabaloy et 34 Gyeocrry: Velocity Deficit 40%-60% 1RM 2adsetsx2ab 7 FO (N/kg)  Gyg: -0,16
al 2020. 34:0 21,5+4 Program: 40%-60% BW reps. Gror: 0,10
Gygroarry (n=6) years Squat BW 2a4dsetsx2a6 VO (m/s) Ggar: 0,03
Grorer (n1=11)  Gpogeg: 23,7 S reps. Geon: -0,01
GgaLANCED +3years Sprint 75%-85% 1RM 3a6setsx10a30m Gygr: 0,17
(n=9) Ggarancep:  Force Deficit 75%-85% BW SFV% Grog: -0,17
Geox (n=7) 22 + 4 years Program: BW 2a4dsetsx2a6 Ggar: -0,06
Geon: 21,4 +Squat reps. Geon: 0,01
3 years SJ 60%-75% 1RM 2a4dsetsx2a6 Pmax Guyg: -0,40
Sprint 60%-75% BW reps. Gror: 0,21
Balanced Program: BW 3a6setsx 10a30m Ggar: 0,02
Squat CM]J Geon: 0,00
SJ 2a4dsetsx2a6 Gygr: 0,04
Sprint reps. Gror: -0,06
2a4dsetsx2a6 SJ Ggar: -0,03
reps. Geon: -0,004
3a6setsx10a30m Gygr: -0,016
Sprint (5m) Ggog: 0,010
Gar: 0,02
Sprint (10m) Geoy: -0,01
Gymi: 0,05
Sprint (20m) Ggog: -0,02
Ggar: -0,03
Sprint (30m) Geon: -0,002
Guym: -0,02
Gror: -0,01
Ggay: -0,02
Geon: -0,02
Guym: -0,02
Gror: -0,01
Gua: -0,03
Geon: -0,006
Guym: 0,01
Gror: -0,01
Ggay: -0,02
Geon: -0,003
Guym: 0,01
Gror: -0,01
Gz -0,01
Geon: -0,007
Jiménez- 60 23,144 Strength 12,6  FO(N/kg)  Gror: 30,3
Reyes et al, 60:0 years Back squat 3a6setsx2a6 VO (m/s)  Gyg: -6,77
2019. GVELOCITY Leg press reps Gror: -21,4
(n=24) Deadlift SFV% Gyp: 15,8
GFORCE Strength-power Grog: 74,3
(n=36) Clean pull Pmax Gypi: -19,2
GBALANCED Deadlift 3a6setsx2a6 Grop: 0,44
(n=6) SJ reps SJ Gypi: 7,79
GNON (n=18) CM]J Grog: 12,5
GCON (n=20) Power 3a6setsx2a6 Gypi: 10,1
SJ reps
CMJ
Single leg SJ
Single leg CM]J
Clean pull jump 3ab6setsx2a6

Power-speed

reps

3a6setsx2a6
reps
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Table 2 (continued)

Authors

N (M:F) Age

Exercise (s)

Frequency Intensity (%1RM or
VMP m-s?)

(days/week)

Volume (sets x

reps)

Duration Analyzed
Variable

(weeks)

% Change

Depth jumps

S

CM]J

Maximal vertical
box jump

Speed

Maximal roller
push off

CM] with arms
High Force Deficit
Program:

3 Strength

2 Strength-power
1 Power

Low Force Deficit
Program:

2 Strength

2 Strength-power
2 Power

Balanced Program:

1 Strength

1 Strength-power
2 Power

1 Power-speed

1 Speed

Low Velocity
Deficit Program:
2 Speed

2 Power-speed

2 Power

High Velocity
Deficit Program:
3 Speed

2 Power-speed

1 Power

Jiménez-
Reyes et al,
2017.

84 23,144
84:0 years
GVELOCITY

(n=18)

GFORCE

(n=22)

GBALANCED

(n=6)

GNON (n=18)
GCON (n=20)

Strength

Back squat

Leg press
Deadlift
Strength-power
Clean pull
Deadlift

S

CM]J

Power

S

CM]J

Single leg SJ
Single leg CMJ
Clean pull jump
Power-speed
Depth jumps

S

CM]J

Maximal vertical
box jump

Speed

Maximal roller
push off

CM]J with arms
High Force Deficit
Program:

3 Strength

2 Strength-power
1 Power

Low Force Deficit
Program:

2 Strength

2 Strength-power
2 Power

3ab6setsx2a6
reps

3ab6setsx2a6
reps

3ab6setsx2a6
reps

3ab6setsx2a6
reps

3ab6setsx2a6
reps

9 FO(N/kg)

VO (m/s)

SEV%

Pmax

N)

Gror: 24,0
Gyt -6,16
Gga: 1,76
GNON:
-2,32

Geon: 0,21
Gyp: -18,9
Grox: 17,9
Ggap: 3,70
GNON: 5,57
Geon: 0,21
Guygr: 57,9
Gror: -20,1
Gz -0,50
GNON:
-5,54

Geon: 1,91
Guyg: -0,40
Gror: 10,5
Guai: 5,53
GNON: 2,42
Geon: 0,61
Gyp: 14,2
Grox: 12,7
Ggap: 7,22
GNON: 2,33
Geon: -1,43

1005



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 25, Num. 4

Table 2 (continued)

Authors N (M:F) Age Exercise (s)

(days/week)

Frequency Intensity (%1RM or

Volume (sets x
reps)

Duration Analyzed

0,
(weeks)  Variable Aol

VMP m-s?)

Balanced Program:
1 Strength

1 Strength-power
2 Power

1 Power-speed

1 Speed

Low Velocity
Deficit Program:
2 Speed

2 Power-speed

2 Power

High Velocity
Deficit Program:
3 Speed

2 Power-speed

1 Power

Note: The following abbreviations and symbols are used throughout Table 2:

Intervention Groups:

GCON = Control group; GINT = Intervention group; GFOR / GFORCE = Force-oriented group; GVEL / GVELOCITY = Velocity-oriented group;
GBAL / GBALANCED = Balanced group; GNON = Non-optimized training group; GTOW / GAW = Group Tow / Group Away.

Exercises and Programs:

SJ = Squat Jump; CM] = Countermovement Jump; DJuR / DJuL = Drop Jump Right / Left; RSI R / L = Reactive Strength Index Right / Left; THT R/ L =
Triple Hop Test Right / Left; SJ-RFD max = Maximum Rate of Force Development in Squat Jump; Clean Pull = High pull from floor; Jump Shrug = Explosive
pull with shoulder shrug; Depth Jump = Jump from elevated platform; Box Jump = Jump onto a box; Band Assisted Jump = Jump with elastic band assistance.

Mechanical Variables:

Fo (N/kg) = Maximum theoretical force (relative to body mass); V, (m/s) = Maximum theoretical velocity; Pmax (W/kg) = Maximum power (relative
to body mass); SFV% = Slope of the force-velocity profile; IRM = One-repetition maximum; BW = Body weight; <BW = Load less than body weight; VL =

Velocity loss during exercise; VMP (m-s™') = Mean propulsive velocity.
Sprint and Change of Direction Tests:

Sprint (5m, 10m, 20m, 30m) = Sprint tests over designated distances; COD45 / COD90 / COD180 = Change of direction at 45°, 90°, and 180°.

Volume and Intensity:

Sets x Reps = Number of sets and repetitions; RIR = Repetitions in reserve.

Acrosstheeightincludedstudies, fivereported significant
improvements in both CMJ and SJ, and three reported
enhancements in sprint performance. These findings align
with the theoretical foundation of the F-v profile proposed by
Samozino et al. (2012), which emphasizes the importance of
tailoring trainingloads to address individual force or velocity
deficits. In studies by Barrera-Dominguez et al. (2023) and
Zabaloy et al. (2020), individualized interventions produced
greater improvements compared to non-optimized or
control groups. This supports the rationale for individualized
programming in athletic development.

The predominance of strength deficits in the evaluated
populations is notable. This suggests that, in adult athletes—
even those engaged in regular sport practice—maximum
force output is often a limiting factor in vertical or horizontal
explosive performance. It may reflect a broader tendency
in sports environments to prioritize technical or tactical
training over maximal strength development (Jiménez-
Reyes et al., 2017). Consequently, the individualized F-v
approach offers a corrective strategy by directing training
efforts toward the athlete’s specific imbalance.

However, the results were not uniformly positive across
all studies or outcome variables. For example, in Barrera-
Dominguez et al. (2023), although the program was based on
F-v profiling, no improvements were observed in maximum
power output (Pmax); yet, the reduction in performance was
smaller than in the control group. This may suggest that while
the F-v approach minimizes performance decline during
intense training periods, it does not guarantee improvement
unless programming variables—such as intensity, exercise
selection, and progression—are optimized.

Interestingly, some studies (e.g., Simpson et al., 2021)
reported partial improvements depending on the deficit
group, indicating that the effectiveness of individualized
training may vary based on the accuracy of deficit diagnosis
or the athletes’ baseline characteristics. It is possible that
in populations with minimal imbalance or already well-
developed strength/power capacities, the marginal gains
of optimization are reduced. Conversely, those with
more pronounced imbalances may benefit more from
individualized plans.

The duration and structure of the interventions also
deserve discussion. While all studies included at least two
weekly training sessions, the total length ranged from 7 to
12.6 weeks. Shorter interventions may not allow enough time
to resolve neuromuscular deficits, particularly in strength-
oriented programs. Longer or auto-regulated protocols,
such as in Jiménez-Reyes et al. (2019), where training ended
when profiles became balanced, may be more effective and
athlete-friendly.

Exercise selection varied across studies. Although
all included squats and vertical jumps, only one study
(Jiménez-Reyes et al., 2019) strictly adhered to the original
categorization of exercises proposed by Jiménez-Reyes et al.
(2017): strength, strength-power, power, power-speed, and
speed. Most deviations involved combining exercise types or
modifying set/rep schemes. This raises the question of how
much deviation from the original model affects outcomes,
and whether hybrid or context-adapted versions of the
F-v framework might be equally effective under certain
conditions.
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Regarding sprint performance, positive outcomes
were reported in three of the four studies measuring it.
This supports the association between vertical power and
horizontal speed described in previous research (Loturco et
al., 2015; 2017). However, one study (Jiménez-Reyes et al.,
2019) showed improvements that were not superior to the
optimized group, suggesting that sprint-specific adaptations
may depend on more than vertical F-v training alone,
possibly requiring additional horizontal force development
or technical sprint work.

In summary, the current evidence confirms that
the vertical F-v profile is a useful tool for individualizing
training in athletes. While not all interventions led to
performance improvements, the general trend supports its
application for enhancing vertical and horizontal explosive
tasks. Nevertheless, methodological heterogeneity, varying
training compliance, and population differences limit the
generalizability of the results. Future studies should compare
individualized F-v training against other individualized
methods and consider combining vertical and horizontal
profiling for a more complete picture of athletic needs.

Conclusion

The study concluded that strength training programs
optimized according to the vertical F-v profile produced
significant and superior improvements in vertical jump and
sprint performance compared to non-optimized programs.
Individualization of training based on the F-v profile proved
to be an effective strategy for enhancing performance in
explosive activities such as jumping and sprinting.

Practical Applications

The application of the F-v profile in strength training
programs provides a framework for more effective and
individualized athlete development. Coachesand trainers can
utilize this tool to identify specific deficits in force or velocity
and tailor training programs accordingly. This approach
not only optimizes performance gains but also minimizes
the risk of injury by addressing individual weaknesses. The
integration of F-v profiling into regular training assessments
can lead to more strategic and informed training decisions,
ultimately enhancing athletic performance.
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IHAMBiAYyanisauia cMNoBOro TpeHyBaHHS i3 BUKOPUCTaHHAM
npo¢inio BepTuKanbHOI CUAN-LBUAKOCTI Y BepTUKAJIbHOMY
CTPUOGKY Ta 1Oro BIJINB Ha CNOPTUBHY pe3yNbTaTUBHICTb:

CucremaTnyHmm ornapg

Cepxio /lonec-Berankyp'4*“P¥, Kamino I'apcia Toppec

2ABCDE
3

Haniens Anexangpo Jlonec-TanpBic*A*“PE, Xyan Manyens

MoncanbBe* 5P, Aunpec Poxac-Xapaminbo

2,3ABCDE

'Tlemaroriyamii Ta TexHonoriunHmit yHisepcurer Komrymo6ii

*YHiBepcureT AHTiOKII
*YuiBepcureTchKa kopnopanig Minyro ze [lioc

ABTOpCBHKNMIT BKIIAM: A — FU3aiiH JOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xomuTis

Pedepar. Crarrs: 11 ¢, 2 Tabm., 2 puc., 24 pxepena.

IcTopisa muranna. InuBigyanisanisa cuoBUX TpeHYBaHb € IEPCIIEKTUBHOIO CTPATETIEIO /1A MiBUIIEHHSA Pe3y/IbTaTUBHOCTI
IiJ Yac BUKOHAHHI IBUAKICHUX il, AK-0T cTpubKu ta cipuHT. [Ipodins Beprukanpuoi cumu-msupkocti (F-v) no3Borse Bussu-
TH iHAMBIyanbHIi [YCcOANTAHCH MIXK CHIO0 Ta IIBUAKICTIO Y BEPTUKAIbHUX CTPUOKaX.

Merta pocnimxenns. Ieit cucreMaTUyHMIt OITIAZ, MaB HA MeTi IIpOAHali3yBaTy BIVIMB iHAMBiyanisoBaHMX IPOTrPaM CUIOBUX
TpeHyBaHb, PO3POOIEHNX Ha OCHOBI BepTUKaIbHOro podinio F-v, Ha pe3ynIpTaTuBHICTb CTPUOKIB Ta CIIPUHTY.

Marepianm ta meropu. IIpoBeneHO KOMIUIEKCHMII MOIIYK y HayKOMETPUYIHMUX 6as3ax maHUX 3TiHO 3 PeKOMEeHALisIMNI
PRISMA, mip 9ac sikoro 6yj1o IpoaHai30BaHO BiCiM ZOCTiKeHb, K BIAMOBIfa/Ii KPUTEPLAM BK/IIOYeHH. Y HOCII/KeHH] B35/
y4acTb 353 ocobu BikoM cTapire 18 pokiB, BKII0Ua0uM CIOPTCMEHIB, CTY/IeHTiB Ta IpodeciitHuxX TaHLopucTiB. [IpoTokonu Tpe-
HyBaHb Ilepefbaday IpOBeIeHH: JBOX MIOTIDKHEBUX 3aHATb IPOTATOM Iepiony Bif 7 1o 12 TIDKHIB i3 BUKOPUCTAHHAM TaKMX
BIIPAB, SIK IIPUCIJAHH T BePTUKAJIbHI CTPUOKY, aJAlITOBAHNMX 10 IHAUBIyaIbHOTO podinio F-v KoXXHOI 0co6M.
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Pesynbratu. OCHOBHI pe3y/nbTaTyl OKa3ay 3HAYHE MOIIIIEHHs Pe3yIbTaTUBHOCTI y cTpubKax 3 koHTppyxoMm (KPC),
crpubxax i3 npuciny (IIC) Ta cnpuHTi, IprIOMy Oi/IbII JOCATHEHHS CIOCTEPiraancs B Ipymax, sAKi OTPMMYBaIU ONTUMi30BaHe
TpeHyBaHHA Ha OCHOBI mpodimo F-v. OrpumMani gaHi BiAmoBifamm pesynbraTaM IONepefHiX AOCIIPKeHb, sIKi MAKPeCTI00Th
e eKTUBHICTb 3acTOCYBaHHA mpodiao F-v i mianyBaHHs 61/IbII KOHKPETHUX 1 Ti€BUX IporpaM TpeHyBaHb. OfHaK MDK 10-
CTTiJI)KeHHSIMI BCTaHOBJIEHO METOJOJIOT{YHI BiMIHHOCTI, 30KpeMa y B11OOpi BIIpaB Ta 00Cs3i TpeHyBaHb.

BucHoBKuM. 3p0671€HO BICHOBOK IIPO e)eKTUBHICTb IPOBEIEHH iHANBiNya/Ti30BAHOTO TPEHYBaHH Ha OCHOBI BepTUKa/IbHO-
r0 PO CHIN-IIBUKOCTI OO Mif{BUIEHHS Pe3ynbTaTUBHOCTI B JMICUMIUTiIHAX, 1[0 BUMaraloTh BI/I6yx0BMX Ii. 3asHayeH i
IHCTPYMEHT [JO3BOJISE CK/IACTY ONTUMi30BaHY IPOrPaMy CUIOBOTO TPEHYBAHHS.

Kiro4oBi croBa: cuma-mBuKicT, iHAUBiAyaisanis, pe3y/1braTuBHICTb CTPUOKIB, CIPUHT, CIOBI TPEHYBaHHSI.
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