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cise Sciences, University of Kansas, Lawrence, KS, USA 1; quincy johnson@ku.edu; Tel.: +1-785-864-1944

Abstract: Strength and conditioning literature examining neuromuscular physiology, bioenergetics, neuroen-
docrine factors, nutrition and metabolic factors, the use of ergogenic aids, physical and physiological responses
and adaptations have clearly identified the benefits of participating in regular resistance training programs for
athletic populations, especially as it relates to improving muscular strength [1]. Beyond evidence-based re-
search, models for resistance training program implementation are of considerable value to optimizing athletic
performance. In fact, several have been provided that address general to specific characteristics of athleticism
(i.e., strength endurance, muscular strength, and muscular power) over the decades [1-7,133,144]. For instance,
Stone et al. 2022 published a model known as the strength-endurance continuum that enhances dynamic cor-
respondence (i.e., training specificity) in athletic populations by developing structural, metabolic, and neural
capacities across a high-load, low repetition and low-load, high repetition range [2]. Further models have been
developed to enhance performance approaches (i.e., optimum performance training model) and outcomes (i.e.,
performance pyramid) even within specific populations such as youth (i.e., youth physical development
model) [5-7). The ten, five, three (TFT) model for strength and conditioning professionals synthesizes currently
available information and provides a framework for the effective implementation of resistance training ap-
proaches to suit the needs of athletes preparing for competition. The model includes three key components to
consider when designing strength and conditioning programs, denoted by the acronym TFT (ten, five, three).
Over recent years, the model has gained much support from teams, coaches, and athletes mainly due to the
ability to streamline common knowledge within the field into an efficient and effective resistance training sys-
tem. This paper explains the model itself and begins to provide recommendations for those interested in im-
plementing TFT-based approaches, including a summary of points as a brief take-home guide to implementing
TFT interventions. It is the author’s hope that this paper encourages other performance professionals to share
their models to appreciate human ingenuity and advance our understanding of individualized approaches and
systems towards physical development of the modern-day athlete.

Keywords: strength and conditioning; systems; frameworks; models; LTAD; performance; injury;
WTHPA

1. Introduction

Muscular strength is a key contributor to athletic performance, with an array of studies support-
ing its importance for the modern-day athlete, regardless of sport [1,7,8]. Based on our current un-
derstanding about the benefits of resistance training, athletic organizations across levels implement
it in some form to mitigate injury risk and enhance athletic performance. In recognition of this appar-
ent consensus that muscular strength is an important characteristic within athletic populations, there
have been many models developed and reported in the strength training literature as to how re-
sistance training approaches can be used in consideration of specific aims (i.e., muscular strength
development, muscular power development, etc.), common constraints (i.e., limited time, resources,
personnel, etc.) and population specific needs (i.e., amateur to professional) [9-15]. However, chal-
lenges exist for applied performance professionals, teams, coaches, and athletes in regard to synthe-
sizing the available information and adapting it to suit their specific needs and goals. Realizing the
need for a model based on solid theoretical and empirical foundations to help guide these
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populations use of resistance training approaches, the 10-5-3 (TFT) resistance training approach was
devised which after successful implementation has been formalized into its current model form. TFT
is an acronym representing a three-fold approach to be followed when developing and implementing
a resistance training approach with the focus of enhancing physical preparedness, muscular strength,
and muscular power that can be translated to athletic performance whether in training or in compe-
tition. The TFT model is based on findings from sport science [19], strength and conditioning [1-
3,7,8,20-32], neuromuscular physiology [33-39], bioenergetics [40-46], neuroendocrine factors [47—
56], nutrition and metabolic factors [57-66], the use of ergogenic aids [67-76], physical and physio-
logical responses and adaptations [77-89], sport psychology [90-96], and ecological dynamics theory
[97-100) research and aims to provide practitioners with a set of practical guidelines to aid their
strength and conditioning programming. Perhaps the most fundamental difference between the TFT
model and the more traditional resistance training models proposed is that resistance training has
often been thought of as a rigid and focused effort towards maximizing muscular strength. However,
the TFT posits that the development of physical conditioning, muscular strength, and muscular
power simultaneously is not only possible, but advantageous for the development of the modern-
day athlete based on the increasing demands of competitive athletics (e.g., increased competitions,
early sport specialization, increased access to strength and conditioning programming). For example,
training programs for basketball athletes that regularly include exercises that address strength en-
durance, muscular strength, and muscular power simultaneously will be a closer representation of
what those athletes will experience at different times throughout training and competition (e.g., re-
bound, pass, transition, catch, layup), compared to a singular focus on muscular strength.

It should be noted that the TFT is but one model directly related to another that is encapsulated
by one broader model that can be used to guide resistance training approaches for athletic popula-
tions. Figure 1 illustrates the broader prevent, prepare, performance (PPP) model which has synthe-
sized evidence-based findings from strength and conditioning as well as sport science literature in
order to consider each primary component of strength and conditioning programming to support
athletic performance [1-4,20-32]. Figure 2 illustrates the assess, develop, perform (ADP) model which
fits within the broader PPP model which has also synthesized evidence-based findings from the lit-
erature in order to streamline the process of implementing resistance training and sport science ap-
proaches. Figure 3 illustrates the TFT model which can be used to assist with the program design and
implementation of resistance training approaches. Finally, Figure 4 illustrates the triple triangle com-
plex system model (TTCS) which encapsulates each of the three models utilized to enhance physical
and physiological development of the athlete.

PERFORM

PPPMODEL

PREVENT PREPARE

Figure 1. The three components of the overarching PPP.
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Figure 2. The three components of the ADP model.
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Figure 3. The three components of the TFT model.
PERFORMANCE

PREVENTION PREPARATION

Figure 4. An example of how the ADP and TFT models fit within the PPP model.
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Figure 5. An example of how the ADP, TFT, and PPP models fit within the TTCS model.

2. Materials and Methods
The Three Components of the PPP Model
Prevent

The component “Prevent” refers to the importance of utilizing resistance training methods to
contribute to the prevention or mitigation of injury risk within athletic populations [101-106]. Ample
evidence suggests that in addition to increasing muscular strength and hypertrophy, resistance train-
ing promotes increases in the strength of ligaments, tendons, joint cartilage, connective tissue sheaths
within muscle, and bone mineral density across an array of populations [101-106]. This preventative
component to resistance training program design and implementation is best utilized with the inclu-
sion of not only corrective or rehabilitative exercises but also exercises that develop muscular strength
as a protective measure during sport-related activities.

Prepare

The component “Prepare” refers to the importance of adequate physical preparation within ath-
letic populations to withstand the demands of training and competition with an ultimate aim of sup-
porting optimal performance. Foundational strength and conditioning literature has highlighted the
importance of physical preparation dating back as far as the ancient military training of the Chinese,
Egyptians, Greeks, and Romans and transcending time to more modern literature and approaches
adapted for the modern-day sportsman and sportswoman [107-112]. Generally, the literature sug-
gests that adequate physical preparation follows a sequence of general to specific approaches which
aim to enhance exercise technique, energy system development, muscular strength, and muscular
power over a well-measured period of time [107-112]. This preparation component to resistance
training program design and implementation can be used alongside the preventative component to
achieve the primary component, which is performance.

Perform

The component “Perform” refers to the importance of utilizing resistance training models,
modes, and methods to support the primary objective of most sporting organizations and teams,
optimal athletic performance [89]. However, the author posits that this component can only be
achieved consistently with a thorough understanding of sport science [19], strength and conditioning
[1-3,7,8,20-32], neuromuscular physiology [33-39], bioenergetics [40—46], neuroendocrine factors
[47-56], nutrition and metabolic factors [57-66], the use of ergogenic aids [67-76], physical and phys-
iological responses and adaptations [77-89], sport psychology [90-96], and ecological dynamics the-
ory [97-100) as well as how each of the foundational level components (i.e., prevent and prepare)
interact with one another and can be adapted to make progress towards this chief objective.
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The Three Components of the ADP Model
Assess

The component “Assess” refers to the importance of assessing performance and fatigue within
athletic populations to not only understand an athlete’s strengths, weaknesses, and responses to
training programs but to also adjust approaches if need be, to ensure positive adaptation occurs. Prior
evidence across strength and conditioning as well as sport science literature has suggested the im-
portance, validity, reliability, and many benefits of assessing athletic populations to support the aim
of achieving optimal athletic performance [113-120). This assessment component to resistance train-
ing program design and implementation plays a critical role in the identification or creation of devel-
opmental approaches to be implemented that can enhance physical and physiological characteristics
that contribute to optimal athletic performance. For instance, this component can be integrated into
the resistance training sessions of the modern-day American college football athlete following their
warmup. An assessment of lower-body neuromuscular performance and fatigue via the counter-
movement vertical jump can provide practitioners with force-time characteristic related data (i.e.,
braking force, power, and velocity, propulsive force, power, velocity, reactive strength index, etc.)
that can be used to guide program design, practice design, exercise selection, or on a broader scale
periodization approaches.

Develop

The component “Develop” refers to the importance of 1.) developing specific physical and phys-
iological characteristics within athletic populations to support optimal performance and 2.) the re-
sistance training means, methods, and modes implemented to achieve this goal [89]. Furthermore,
this component aligns well with the “prepare” component included within the PPP model but can be
viewed as a more detailed approach towards resistance training program design and implementa-
tion. While the strength and conditioning literature provides vast developmental approaches for ath-
letes at different competitive levels, the identification, prioritization, and streamlining of this compo-
nent is based on both experience and evidence, as well as consideration of constraints specific to each
environment is necessary within the athletic environment [8-11, 95-100). Beyond periodization and
program design, this component should be carefully considered, especially as it relates to the devel-
opment of specific characteristics, such as muscular strength within athletic populations and the sys-
tematic approach for how they should be developed. Strength and conditioning professionals should
consider not only the foundational elements of a comprehensive resistance training program (i.e.,
accounting for volumes, loads, intensities, training frequency, etc.) but also the more in-depth ele-
ments such as the training culture and philosophy towards athlete development that materializes
into the environment created during the training process in conjunction with the exercises selected
and technologies utilized (e.g., velocity based training) to of course, support optimal athletic perfor-
mance [121,122]. Within the resistance training setting for collegiate American football athletes and
many other sports, systems of development can contribute to the immediate and longer-term devel-
opment of general and specific physical qualities, as well as ensure that consistent approaches are
being implemented across the coaching staff. An added benefit to a system of physical development
is the assessment of its effectiveness.

Perform

The component “Perform” ultimately aligns with performance related information reported
within the PPP model but should also be adapted to evaluate and support optimal athletic perfor-
mance within sport-specific training and competition environments. Further, this component can be
specifically focused towards either standard performance statistics from competition or the subse-
quent data from implemented microtechnology (i.e., biometrics, total distances covered, physical
workload, etc.) [20, 121-130). For the sport performance practitioner, a model such as this can not only
enhance our understanding of how each component contributes to the next, but also how each can
be aligned and adapted to support this higher-order objective as well as how information from this
objective can be regressed to fit within developmental systems and guide assessment methods.

The Three Components of the TFT Model

Ten
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The component “Ten” refers to the importance of the ten-repetition range for developing exer-
cise technique, training capacity and foundational muscular strength through the prioritization of
foundational exercise implementation and in alignment with prior evidence [40,132,145]. In particu-
lar, the 2006 Stone et al. publication clearly establishes the benefit of high-volume training approach
within athletic population based on both his experience and evidence-based scientific approaches
[145]. What first began as a foundational element to the TFT model to ensure that athletes are devel-
oping adequate exercise technique, physical fitness, and foundational strength, has come to play a
critical role in the ability of athletes to sustain physical activity for longer periods of time at high
intensities, low to moderate loads, and higher training densities such as that expressed by the three
MMA professional level athletes who attained championship caliber performances by utilizing this
system of training as well as several other athletes across sport [138-143].

Reported benefits of resistance exercise within 10-repetition range include [131-137,145]:

e  Decreased body fat

e  Improved metabolic alterations

e Improvements in strength-endurance and power-endurance

e  Substantial increases testosterone and growth hormone concentrations postexercise

e Increased resting testosterone-cortisol ratio

e  Adequately develops a physiological foundation for further, more specific resistance training

A brief list of foundational exercises as suggested in the National Strength and Conditioning
Association’s Basics of Strength and Conditioning Manual [4]:

e Squat

e Step

e Hinge

e Lunge

e Push

e Pull

e Carry
Five

The component “Five” refers to the importance of the 5-repetition range for developing absolute
and relative — as well as general and specific - muscular strength to withstand the physical and phys-
iological stress of training and competitive demands as well as to express optimal ground reactive
forces. Well established strength training literature has established the five-repetition range of multi-
joint compound exercises as sufficient for developing muscular strength within most athletic popu-
lations [131-137,145]. Within the TFT model, exercises are programmed in trios. That is, there are
typically three exercises to be performed within the 10-repetition range, three exercises within the 5-
repetition range, and three exercises within the 3-repetition range. With that said, this model often
utilizes one foundational muscular strength exercise alongside two variations of other foundational
strength exercises. For instance, a boxer primarily utilizes their upper extremities to complete sport-
ing actions, but the practitioner knows that force begins at the ground. When designing an upper-
body resistance training program using the TFT model, the practitioner would program in a barbell
back squat, alongside a goblet squat, and pullups. By approaching muscular strength development
in this fashion, not only are the necessary muscles developed, but training also becomes more effi-
cient, and the overall physical development of the athlete is likely more robust.

A brief list of multi-joint exercises to develop muscular strength as suggested in the National
Strength and Conditioning Association’s Basics of Strength and Conditioning Manual [4].

e  Barbell back squat

e  Barbell front squat

e  Barbell bench press

e  Barbell incline bench press
e  Barbell overhead press

e  Barbell deadlift

e  Trap bar deadlift
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Three

The component “Three” refers to the importance of the 3-repetition range for developing mus-
cular power. This can be achieved by focusing on transferring muscular strength capabilities to the
velocity and time-dependent characteristics of training and competitive demands. In alignment with
prior findings, exercises that are most adequate for developing this type of physical characteristic are
those that are explosive, ballistic, plyometric or include Olympic weightlifting variations [131-
137,145]. Furthermore, and beyond the repetition range, is the method of implementing training to
ensure that athletes are properly recovered between sets and are able to train at maximal intensities.
The TFT has leveraged existing knowledge provided by Stone et al., Tuffano et al., and Haff et al. in
regard to the clustered nature of training for enhanced training intensity and transfer to sporting
performance, this is a critical element to the TFT that will be explained in subsequent publications
[21,22,27,145].

A brief list of multi-joint exercises to develop muscular strength as suggested in the National
Strength and Conditioning Association’s Basics of Strength and Conditioning Manual [4]

e Landing
e Jumping
e  Throwing

¢ (lean
e Jerk
° Snatch

Using the TFT Model to Guide Practice

The TFT model is best used in practice by implementing each component within a single session
in a circuit-like fashion. For instance, a specific portion of the training session should be dedicated
towards developing training technique and capacity by utilizing the ten-repetition range before pro-
ceeding to a specific portion of the training session dedicated towards developing muscular strength
by utilizing the five-repetition range before concluding with a specific portion of the training session
dedicated towards developing muscular power by utilizing the three-repetition range. In practice,
the aforementioned approach would be used during the general physical preparatory period and
more specific approaches would be utilized closer to competition (Table 1). Furthermore, as the
strength and conditioning program transitions between phases the exercises within each phase
should become more specific in order to adequately prepare the athlete for the demands of training
and practice. For example, during the general physical preparation phase a focus on bilateral exer-
cises should be prioritized for most athletic populations while during the specific physical prepara-
tion phase a focus on unilateral exercises or bilateral exercises performed at specific velocities should
be prioritized.

Table 1. Example of the TFT model implemented during the general physical preparation, specific physical
preparation, and competitive phases.

Emphasis GPP SPP CP
1. 10-repetition range 5-repetition range 3-repetition
2. 5-repetition range 3-repetition 5-repetition range
3. 3-repetition 10-repetition range  10-repetition range

Table 2. Example of exercises used within each component of the TFT model.

Exercise Order Ten Five Three
1. Incline pushup Barbell back squat Jump landing technique
Incline dumbbell chest
2. Kettlebell goblet squat press Depth drop

3. Inverted row Dumbbell row Box jump
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Figure 6. Example of the TFT model implemented for amateur athlete populations. When compared to the adult
model, it is noticeable that training volumes are different but dispersed over more sets for youth. This provides
another benefit related to the potential longer-term development of athletes.

Table 3. Mesocyclic characteristics of the example TFT model implemented for amateur athletic populations.

Mesocycle 1 2 3
Sets 210 290 268
% change 38.10% -7.59%
Repetitions 2070 2074 2780
%change 0.19% 34.04%
Repetitions/Set 9.86 7.15 10.37
%change -27.45% 45.04%
Sessions/Day 1 1 1
Days/Week 2 2 2
Intensity-cycle 3/1 3/1 3/1
Mesocycle 1 2 3
Sets 210 290 268

350 W 3000

300 e7’ — 2500
250 - @
B / 2000 &
=
2 200 — 5
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5 D534
S 150 D554 — ~
1000 £
100 - S
q
50 815 750 | 500
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Figure 7. Example of the TFT model implemented for professional athlete populations.

Table 4. Mesocyclic characteristics of the example TFT model implemented for professional athletic populations.
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Mesocycle 1 2 3 4. 5. 6.
Sets 140 117 160 80 275 304
% change -16.43%  36.75%  -50.00%  243.75%  10.55%
Repetitions 1613 1076 815 750 2555 2834
%change -33.29%  -24.26% -7.98% 240.67%  10.92%
Repetitions/Set 11.52 9.20 5.09 9.38 9.29 9.32
%change -20.18%  -44.61% 84.05% -0.90% 0.34%
Sessions/Day 1-2 1-2 1-2 1-2 1-2 1-2
Days/Week 3 3 3 3 3 3
Intensity-cycle 2-3/1 2-3/1 2-3/1 2-3/1 2-3/1 2-3/1
Mesocycle 1 2 3 4. 5. 6.
Sets 140 117 160 80 275 304

3. Conclusions

To conclude, resistance training has been supported by evidence as a valid and reliable method
for enhancing physical and physiological qualities that contribute to optimal athletic performance
(i.e., muscular strength). However, few models exist which aim to synthesize prior suggested evi-
dence for application into practice. Collectively, the TFT model addresses each of the three primary
underlying components that contribute to the optimal preparation of athletes (i.e., strength endur-
ance, muscular strength, and muscular power). In the future, research should aim to investigate the
physical and physiological adaptations that result from the implementation of this model in practice.
Furthermore, subsequent models from the field should be published to further our current under-
standing of how prior evidence can be adapted to successfully prepare athletes for optimal perfor-
mance.
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