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INTEGRATED OR COMPREHENSIVE
TRAINING=TOTAL FACTORS TRAINING

Specificity in training adaptation
(bio motor ability)
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Bio-motor abilities

Flexibility Coordination Speed Endurance Strength

] T~ N S

Speed Muscular

endurance endurance

Power \
endurance

Perfect Perfect Max. Aerobic Anaeroblc Max.
flexibility coordination speed endurance endurance  strength

v

Agha-Alinejad H. (2013) www.drh-fitness.com
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Chapter 21 Training Principles S ATPPCr& Glycolysis & Oxidative
. . P Glycolysis Oxidative AR
Aerobic and Anaerobic Energy Systems
. S Basketball 60 20 20
In Sports |
o Fencing 90 10 0
TABLE 21.1 o ” ; . Field Events a0 10 0
50 meters 95 5 — Golf swing 95 5 0
100 meters 80 15 — .
200 meters 30 65 5 Gymnastics 80 15 5
400 meters 20 40 40 Hockey 50 20 30
1,500 10 20 70 .
Baschal 8 15 5 Tewis |70 20 10 Rawng 2 > 2
Basketball 80 10 10 Track and field: Running (distance) 10 20 70
Field hockey 60 20 20 100/200 98 2 o -
Football 90 10 — e Skiing 33 33 33
go'f (Svsvtijnw 'gg = - Field events 90 10 — Soccer 50 20 30

Jrrnasuch - 400 40 55 5 . . .

e hockey: b :::::: i s 2 Swimming (distance) 10 20 70

F<d>~fvards/ 80 20 - 1,500 meters 5 35 60 Swimming (50m freestyle)* 40 55 5

efense 7 :

Goalie % . _ efmey 4 - “ Tennis 70 20 10
Rowing 20 30 30 Volleyball 90 10 — Yalleyball 80 5 15
S%ccerre:j g/ 80 20 Wrestling 45 55 —

oalie/wiry —
strikers From E. L Fox and D. K. Mathews, interval Training: Conditioning for Taken from Foss ML and Keteyian S. (1998) The Physiological Basis of Exercise & Sport:
Halfbacks 60 20 20 Sports and General Fitness. Copyright © 1974 Saunders College 6th Edition.

Publishing, Orlando FL. Reprinted by permission of the author.

Copyright £2009 The McGraw-Hill Companies, Inc. All Rights Reserved. * Stager JM and Tanner DA. (2005) Swirming: Znd Edition.
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Specificity in training adaptation
(bio motor ability)
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Periodization of Biomotor Abilities

Preparatory Competitive Transition

General Specific Pre Main N
preparatory preparatory -comp| competition Transition

_ Conversion
Anatomical Maximum -Power
Strength adaptation strength _Muscular
endurance
-Both

Maintenance Compensation

-Aerobic
. endurance Specific
Endurance Aerobic -Specific endurance

endurance ,
endurance (ergogenesis)
(ergogenesis)

Aerobic
endurance

Aerobic  [-Alactic -Specific -Specific speed

& speed speed o
anaerobic |-Anaerobic * Alactic -Aglllty _
endurance |endurance | * | actic -Reaction time
(ergogenesis)| * Speed -Speed endurance

enduranace

Periodization of main biomotor abilities
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*Multi-joint exercises are recommended for older adults and children.
*Programs for children and adolescents should be closely supervised by trained personnel,

Table 7.3 Guidelines for Designing Dynamic Resistance Training Programs

Type Intensity Repetitions ~ Sets Frequency Length of program

Strength (novice) 80-85% 1-RM 6-8 3 3 6 weeks or more
or 6-8 RM

Strength (advanced) 80-90% 1-RM 4-8 56 56 12 weeks or more
or 4-8 RM

Toning 60-70% 1-RM 12-15 3 3 6 weeks or more
or 12-15 RM

Endurance <60% 1-RM 15-20 3 3 6 weeks or more
or 1520 RM

Hypertrophy (advanced)  70-75% 1-RM 10-12 56 56 12 weeks or more
or 10-12RM




Rest Period Length Assignments
Based on the Training Goal

Training goal* - Rest period length

Strength - 2-5minutes
Power: .
Single-effort event - 2-5 minutes
Multiple-effort event '
Hypertrophy - 30 seconds-1.5 minutes
Muscular endurance <30 seconds

*Because there are occasions when the prescribed percentage of the
1RM for assistance exercises falls outside the range associated with
the training goal (e.g., =8RM loads are recommended for assistance
exercises as part of a muscular strength training program [6]), the
strength and conditioning professional should examine the loads used
for each exercise when assigning rest periods rather than generally
applying the guidelines for a training goal.

Hamid Agha-Alinejad(2014) 21
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RPE Chart Training Zone % MHR

Rate of Perceived Exertion

Vigorous Activity Zone 4

: (+)
On the verge of becoming uncomfortable. Anaerobic / Threshod 82’89 A)
Short of breath, can speak a sentence.

Moderate Activity Zone 3 °
Feels like you can exercise for hours. Stamina | T 75'82 /o
Breathing heavily, can hold short 24 LIS LY

conversation.

Zone 2
Endurance / Aerobic

65-75%

Very Light A

1 Anything other than sl
watching TV, riding in :




Load (% of IRM)

Reps per set

Sets per exercise

Rest between sets

30-60

13 - 20

2-4

30 - 90 secs
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No. | Exercise Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9
1 | Half squats 70, 80,| 80, 855 8, N, 80, 85, | 85, N0, N, B, 80, |85 90,;| N, %5,
8316 6 5’5 S 6 4 S 3 2 6 el 8
.9—01 9_51 2.5.1 mg %2 MQ
3 2 2 1 2 1
2 | Arm pulls A 4 A 4 L 2 L 4 L 4 L L 4 L 4 A
3 | Legcurls 60, 70, ( 80, 70, | 70, 80, 0, 70, 80, 80, 8, 80, 80, 8, | 8, N0,
12" 10 12 10 86 8 8iihG 8- 35 5 B h 5§58
8—02 .8_52 &3 29.2 @2 %2
6 4 5 3 3 2
4 | Reverse 10, 8,| 80, 8,| 8, 0, 80, 8, | 8, N, | N, %, 80, |8, N,| N0, 35,
leg presses g e 8 1 80 T BT T e 6 T BT
0, | %, %, | 100, %, | 100,
3 2 2 1 2 1
5 | Bench - L 2 - L 4 L 2 L 2 L 4 - L 2
presses
6 | Power 60, 70, | 60, 70,| 70, 80, By |10 80;] 8y 0, | 10,80, 8,
cleans AT T R 6 g 7o 4 6 64 4
B,
4

Loading pattern

Figure 9.1 Example MLM program for an Olympic-class sprinter.




wrestler. '1'he prograin suggested 111 €acll boxXx was repeatea 1our uames a week.

No. Exercise Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

1 |Half squats 60 , 80 , 7o, 60 , 75, 80 ,
12 12 10 12 10 8

2 Seated rows 60 4 80 , 70 , 60 5 75 , 80 ,
12 12 10 12 10 8

3 Twisted = S 3 X 18 & > 52 4 < 12 4 X 15 4 X< 18

abdominals

4 |Leg curls 60 , 60 , e 60 4 60 , 70,
10 8 8 8 8 8

5 |Dead lifts 60 , 60 , 70 4 60 , 60 , Dy
10 8 8 8 8 8

6 Bench presses 60 4 60 , 70 , 60 , 75 , 80 ,
5 s 12 10 10 10 8

7 Lateral deltoid 60 , 60 , 70 4 60 , 60 , 70 ,
raises 10 8 8 8 8 8

8 Shoulder shrugs 60 4 60 , 70 , 60 , 75 , 80 ,
12 12 10 12 10 10

9 |Toe raises 60 60 , 70, 70,4 75 , 80 ,
15 15 12 10 12 10

10 Lat pull-downs 60 5 80 , 70 , 60 5 75 4, 80 ,
12 12 10 12 10 10

11 [Cleans 60 , 60 , 70 , 60 , 75 80,
12 12 12 12 1 10

Loading pattern

Figure 8.1 Example loading pattern for a 6-week training program for the hypertrophy phase for a
wrestler (heavyweight category).




Monday- Upper Body A

Thursday- Upper Body B

Bench Press 3 X b-8 Dips 3 X b-8
Bent Over Row 3 X b-8 Full-Ups 3 X b-8
DB Shoulder Press 3 X b-8 DB Side Lateral 3 X b-8
Lying Tricep Extension 3 X b-8 Tricep Cable Pressdown 3 X b-8
Barbell or DB Curl 3 X b-8 Cable Curl 3 X b-8
Tuesday- Lower Body A Friday- Lower Body B

Squat 3 X b-8 Deadlift 3 X b-8
otiff Leg Deadhft 3 X b-8 Leg Press 3 X b-8
Leg Extension 3 X b-8 Lunges 3 X b-8
Leg Curl 3 X b-8 Seated Calf Raise 3 X b-8
standing Calf Raise 3 X b-8 DB Shrugs (Optional) 3 X b-8
Abs Abs

Lying Leg Raise 3 X 10-13 | Incline Crunch 3 X 1015
Swiss Ball Crunch 3 X 10-15 | Back Extension 3 X 1015

Note: Best Periods = 920 Seconds

28
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TABLE 6.37 Bookend Workouts

Muscle group
Chest

Biceps

Abs

Exercise
Bench press

WORKOUT 1: CHEST, BICEPS, ABS

Incline dumbbell bench press
Incline dumbbell fly

Cable crossover

Bench press

Barbell curl

Incline dumbbell curl

Cable concentration curl

Barbell curl

Hanging leg raise?

Crunch

Hanging leg raise

Sets/reps
3/6-8
3/8-10
3/10-12
2/12-15
1/to failure!
2/12-15
3/6-8
3/8-10
3/10-12
1/to failure!
2/12-15
2/6-8
3/1o failure

1/to failure
2/to failure®?

2-3 min
2 min
1-2 min
1-2 min
1 min
1 min
2-3 min
2 min

1 min
1 min
1 min
1-2 min
1 min
1 min
1 min




PULL
HYPERTROPHY

Lat Pulldowns 4 x 8-10
Dumbbell Rows 4 x 10-12
Cable Rows 3 x 8-10
Dumbbell Shrugs 3 x 10-12
Cable Curls 3 x 10-12
Facepulls 3 x 10-12

PUSH
HYPERTROPHY

Incline DB Bench 4 x 8-10
Flat DB Bench 3 x 10-12
Arnold Press 3 x 8-10
Skull Crushers 3 x 10-12
Tricep Pushdowns 3 x 12-15
Lateral Raises 3 x 8-10

Follow @apfau

@ rob_its_gymtime
) Niedersachsen, Germany
PUSH

Bench Press
Incline Bench

Overhead Press
Dips
Skull Crushers

© Qv

2,639 likes

@apfau

PULL

Deadlifts
Barbell Rows

Pullups
Barbell Curls
Facepulls

LEGS

A
v
Squats
Leg Press

Lunges

RDLs
Calf Raises

N

rob_its_gymtime Push pull legs split ! You should do this
workout when you're going 5+ times per week to the

gym ! & @rob_its_gymtime pic by @apfau
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Cardio & Core

DAREBEE WORKOUT © darebee.com
LEVELI 3 sets LEVEL Il 5sets LEVEL Il 7 sefs REST up to 2 minutes

OP PEYs.
N
2y
Y’&\&(A \{ ( W ’l
10 climbers 10 climber taps
% )
e Aﬁr
: 7 A
el

10 flutrer kicks 10 scissors
@ﬂ‘*ﬁ b
//' ¥ /?'
S0 L
B0 high knees 10 leg raises 10 raised leg circles




FITNESS
2 GTCAMP Boot camp

45 Minute Bootcamp

Tabata Circuit (20 seconds work, 10 seconds rest) 2 times through
Bootcamp Circuit (45 seconds work, 15 seconds rest)
Tabata Circuit (20 seconds work, 10 seconds rest) 2 times through
Bootcamp Circuit (30 seconds work, 10 seconds rest)

Pushups Touchdown Press

One Arm Row (R) Plank Lat Raises (L)

Squat Press with Leg Lift Kettlebell Catch & Switches
One Arm Row (L) One Leg Squat into Lunge (R)

Bulgarian Split Squat (R) Tricep Kickbacks
Deadlift with Front Raise One Leg Squat into Lunge (L)

Plank Lat Raises (R) Double Arm Kettlebell Swings
Plie Squat Pulses Lateral Lunge (R)
Bent Fly Tricep Pushups
Bulgarian Split Squat (L) Lateral Lunge (L)
Tabata
Burpees
Skaters
High Knees

Jumping Jacks ——
JoyinbeingJolly.wordpress.com
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Mour didferent tabats that will leave you dnpping in swoats

ONE rwo

20 gec. burpees
10 sec, rest 20 gec, squat jumps
20 gec. jumping jacks 10 sec. rest
10 sec, rest 20 sec. skaters

A% 10 s, rest

THREE =
20 sec. mountain climbars roun

10 sec. rest -
20 sec. high knees 20 sec, kettlebell swings
10 sec. rest
10 sec. rest :
ax 20 mac, jump rope
10 sec. rest
ax

TABATA 1 : ounas

jumping jacks - 20 secs
rest 10 secs
butt kicks - 20 sacs

rest 10 Secs

squats - 20 secs
ract 10 soxs

mountain climbers - 20 secs
rest 10 secs

vead: | el
TABATA 2 : -.ine

burpees

rest 10 secs
squat jumps

rest 10 sacs

Complete each exercise for 20 secs, rest 10 secs
Perform each tabata sef 4 times
Rest 1 minute between sets

SET 1
Dumbbell Push Press
Mountain Climbers

SET 2
Dumbbell Cleans
Squats

SET 3
Dumbbell Reverse Lunges

Standing Overhead Tricep Extension

SET 4
Kettlebell Swings

Dumbbell Curl to Arnold Press

SET 5
Goblet Squats
Stability Ball Leg Curls

*Workout fime estimated 25 minutes

*Select a weight that is challenging, but not too heavy

You should be able to complete the movements quickly, but safely

F| KITCHEN




Crossfit at Homgne

29 squats

0 push ups
20 squats
10 push ups

15 push ups

20 push ups

-
O
<
v
T
—
@
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@
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2
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¥ =
-

25 push ups

J M uj
KNEE
RAISES

20 (!

Isoze 48 .y wéidy I
NORMAL WALL SIT
PULL UPS =z

smart J ENR
g9 obb
LD
pips 28 lii

20 PusH UPS

I - - o T e » 2 | - N f W
Gbar £ taxsind (e ) 2 0) 9y D (W (Al puw! d2u9y fat vk L) G P
WM MV (M ) ol LD B X R / e e

2w BARKADE

Full Body Workout 1 Min Rest Between Each Set 3 to 5 rounds Normal
@



HIIT Workout Examples

HIT Work / Rast Total
Workout Intervals L Duration R

One of the most popular styles of HIT
that improves conditioning and burns
an elevated amount of Calories in only 4
minutes of work.

Tabata 20sec./ 10 sec.

Although the rest interval is eight times as
long as the work interval, it is one of the
most challenges HIIT workouts, as it calls for
a max-effort Sprint.

30 sec. / 4 min.

A less demanding HIIT workout that's been
8sec./ 12 sec. : proven effective for conditioning and fat
loss.

The One-to-One HIT workout is easy to
perform and can be quickly adapted to your
fitness by either increasing the work or
decreasing the rest.

30 sec./ 30 sec.

40-Yard Sprint/ Tempo Runs involve an 80-percent run and
Walk back to . is one of the most effective ways to improve
start your conditioning.

This is an example of how intervals can be
Sport- 15sec. /35 adapted for your sport (in this case football)
Specific sec. by changing the work and rest intervals to
simulate the workload of that sport.

STHLCK




CARDIO + UPPER BODY STRENGTH + CORE

6?3:;45':: gyﬁw 20 Minute
HIIT WORKOUT HITT Workout

This upper body and cardio HIIT workout will build strength and
improve overall conditioning. Bonus - it also works the core and
legs! Work you entire body and blast a ton of calories in just 20
minutes. Get everything ready in advance, set an interval timer or
use a stopwatch and get to work.

WORKOUT DETAILS

30 seconds push up to side plank
15 seconds rest : -1 ; 10 moves
30 seconds standing arnold press 45 seconds
15 seconds rest A : | 2X through
30 seconds kettlebell high pull —

15 seconds rest

30 seconds alternating dumbell row

15 seconds rest

45 seconds step mill, row or run

30 seconds rest

repeat for 5 rounds

RUNNINGONREALFOOD.COM & !r,,a;_‘\— }'::,\3 oo E‘J F‘/llﬁ’;\(.”'fvl

v :‘{:, [ i Eexy



Lactate Tolerance

Eall Holder

P - direction with ball b direction without ball A& = cone

Figure 14. Basketball movement specific training circuit. 1-2 forward sprint; 2 pivot left; 2-3 shuffle left; 34 shuffle right; 45 shuffle left; 5-6 shuffle right; 6-7 run into vertical jump (collect
ball upen landing); 7-10 speed dribble ball around cones; 10-11 speed dribble; 11-12 speed dribble; 12-13 lay-up attempt; 13 lay-up rebound; 13-14 speed dribble (drop ball at 14); 14-15

forward sprint; 15-1 back pedal.

99

1
wWww_ SocoerSpechic.ocom
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Fatigue is multifacto
combination of many factors)

i
Fuel Depletion Neuromuscular Event i

Inframuscular ATP Decrease in CNS firing (rate and ;
intensity)

Phosphocreatine Impaired sodium (Na+) and potassium
(K+) gradients &=

I
[ -’ =N

Muscle Glycogen

| Blood Glucose
|

" Metabolic By-Products Elevated Body Temperature

H+ ions in plasma and muscles Very high core temperature
Inorganic phosphate Increased rates of dehydration
Adensine diphosphate (ADP) Redistribution of blood away from

muscles to assist cooling=less blood/ 0

Ca+




INTRODUCTION
How to do monitoring? (self-reported subjective measures)

(RPE)
“How was your workout?”
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RATING OF PERCEIVED EXERTION (RPE)

Borg's Scale  (Gunner borg 1982): Modified Borg Scale:
6- 0- at rest
7- very, very light
1- very easy

8-
9- very light 2- somewhat easy
0-

. 3- moderate

11- fairly light

: 4- somewhat hard
J 5- hard
6-
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Daily training workloads

Table 2

Internal TL = 5 X 60 = 300 AU

AU = arbitrary units; RPE = rate of perceived exertion; TL = training loads.

Example of calculating internal training load with session-RPE
Internal TL = session-RPE X duration (minutes)
If an athlete indicated that an exercise bout lasting 60 minutes was hard (RPE = 5) the
I I 8 Training load internal TL for that session could be determined using the following calculation

TUE WEDQF THU R




INTRODUCTION
Why Monitor Athletes?

>To measure the effectiveness of training programs. ke,
»To decide how to revise or update training programs.

» To use the information to improve athletic performances.




INTRODUCTION
What is Monitoring?

Fatigue

 Athlete monitoring has become an integral
component of total athlete preparation.

 The monitoring program attempts to quantify
factors such as training dosage (also known
as load), variables of training, and lifestyle
factors (e.g., sleep, nutrition, life stress).

. Monitoring Fitness

Performance

Hopkins, Sports Med, 1991




Hooper’s Index

Self-reported subjective measures of wellbeing will
acquire from players every morning after waking up
throughout each camp. Hooper’s questionnaire includes
four questions pertaining to sleep quality, stress, muscle
fatigue and soreness. Players rate their response to each
guestion on a 7-point scale with 1 and 7 representing
very good and poor wellness ratings, respectively.
Ratings from each questionnaire will summe to determine

their Hooper’s Index .

Sleep Stress

1 — Very, very good 1 — Very, very low
2 — Very good 2 — Very low

3 - Good 3 - low

4 — Average 4 — Average

5 — Bad 5 — High

6 — Very bad 6 — Very high

7 - Very, very bad 7 — Very, very high
Fatigue Muscle soreness

1 — Very, very low 1 — Very, very low
2 — Very low 2 — Very low

3 -~ Low 3 - Low

4 — Average 4 — Average

5 — High 5 — High

6 — Very high 6 — Very high

7 - Very, very high

7 — Very, very high




INTRODUCTION

Subjective Indices
(self reported)

Mc Guigan, 2017

How to do monitoring?

e

Objective Indices
(usually invasive)

HRV @

Jump Testing

Muscle Stiffness

Force Production

Performance Tests

- Submaximal Testing

- Sprint Testing

- Velocity Testing

Movement Screening and Flexibility Testing
Speed test

HR indexes (HRV, Onset HR, Recovery HR, HRex)
Questionnaires

- Wellness

RPE

Hormonal & Biochemical markers
Immunological Markers

Menstrual cycle Monitoring



INTRODUCTION
How to do monitoring? (HR resoponses)

140 5 Moming upon awakening @ Training session
5
120 - i X -
:
|
g : : post-ex HR(V)
LD 1§
C— 80 1 ! ! (__)
o '
T Resting HR(V) i
60 - R ; : |
; i | !
| |
| !
40 9 l I
| |
|
Submax. run |
20 *~ v T v —/ - ;
0 2 4 6 8 0 2 4 6 B 10
Time (min)

Buchheit, Frontiers in physiology, 2014
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How to do monitoring? (self-reported subjective measures)

Wellness (Hooper Index)

Social

Occupational Spiritual
A

Wellness
Wheel

Emotional
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NO
FATIGUE

0

FATIGUE SCALE

Select the number that best describes how you feel today.

MILD MODERATE EXTREME
FATIGUE FATIGUE FATIGUE

1% 2 8|4 5 &| 7 8 2l

THE WORST
FATIGUE

10

Copyright © 2000 Oncology Nursing Society
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Start Line (0.3m behind timing gate)

Running-Based Sprint  Time (s) Power(W) Vel-::c::w
Anaerobic Sprint Test (m-s1)
1 4,49 1123,25 7,80
* 400 meter track with straight, 35 ked 2 472 966,91 742
sect;gi er track with straignt, m marke 3 4.90 364,22 714
* Complete six 35 m sprints at max pace (10 4 5,19 727,30 6,74
sec between sprints for turnaround) 5 5,44 631,56 6,43
ach spr 6 5,60 578,96 6,25
Athlete’s bodymass 83 kg
= Maximum power: highest value Peak Power (W) 1123,25
= Minimum power: lowest value Minimum Power (W) 578,96
= Average power: sum of all six values = 6 Average Power (W) 815,37
= Fatigue Index: (Maximum - Minimum power) . : e
Total time for 6 sprints Fatigue index (W-5-1) 17,94
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SLEEP &
REGOVERYfor

STRONGER

V Y

Because the follow: during seep:
ecanse e JoHowing oceur auring sicep Musde Growth After 10 Weeks

Secretion of hormones, including +3.7 Pounds

growth hormone

+2.9 Pounds

Blood supply to muscles increases,
leading to tissue growth and repair

Immune system support

, Lifting Alone ~ Lifting + Sleep Program
Regulation of hunger hormones
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RAST

Repeated sprint swimming test(RST)
TasLe 1. Physiological responses, RPE, RST

performance indices, and swimming times of the
study participants (mean = SD).*

Post-RST heart rate (b-min~ ') 168 = 7

Post-RST blood lactate (mmol-L™") 55 + 20 * 8X15m’30 Second reSt
RPE (1-10) 6.8 + 1.7

Ideal sprint time (s) 53.4 + 1.6 o {TS/IS XlOO} ‘100=PD
Total sprint time (s) 56.0 + 2.2

Performance decrement (%) 47 + 23 _ . o

100-m Swim time (9 56.63 + 2.34 * TS=total swim time
2,000-m Swim time (min) 24.74 + 1.27

*RST=repeatedsprinttest;RPE=ratingofperceived * Iszldeal 15m SWIm
exertion. time(the best time x 8)
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