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. Goals of the Presentation.

Main factors in physical performance of basketball

refereeing.

Studies & analyses of 2014 FIBA Competitions
Conclusions & Further actions.

Designated additional projects.

1t practical application: Warm up Project.




GOALS OF THE PRESENTATION

To understand why it was important to analyze physical

demands of modern basketball officiating .
To show methodology used in 2014 FIBA Competitions
To explain data obtained and main results.

To define further actions in physical training of the

basketball refereeing.




PRESENTATION OF MAIN FACTORS IN PHYSICAL
PERFORMANCE OF BASKETBALL REFEREEING

v Physical appearance
v" Physical abilities
v" Physical demands

v" Invisible training
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PHYSICAL ABILITIES FOR BASKETBALL REFEREES

SPEED
(SPRINTS)




METHODOLOGY

v" 117 FIBA Referees were analyzed during the 2014 FIBA Competitions
(WC Men, WC Women, U17 WC Men and U17 WC Women) including 96 male
and 21 females active FIBA Referees.

v By FIBA Regions: 10 Africa, 33 Americas, 14 Asia, 55 Europe and 5 Oceania

v 633 individuals games and 2532 game periods were collected during
the 4 Competitions and analyzed afterwards.

v In 4 Competitions, all referees received a manual training and specific
training plan for their Competition. They were requested to send their
personal physical information and 3-4 training records from fitness tests.

v" 10 referees (5 male and b female) followed an additional Polar project




METHODOLOGY

We collected data from:

1. Fitness tests




All Referees had pedometer during the test obtaining the following information;

METHODOLOGY / FIBA FITNESS TEST

v Minimum heart rate
v Medium heart rate
v Maximum heart rate

v Recovery Index (1°and 3"after the test)

v" Intensity zones

Very low (0-34%),
Low (35-54%)
Medium (55-69%)
Hard (70-89%)

Really hard (90-100%)




METHODOLOGY / BODY COMPOSITION

All Referees were measured with a Body Composition Monitor (omron)

Body Fat Chart  Female

v" Height e
/ o oo
v" BMI (Body Mass Index) BES ==
v’ Body Fat % Bt e . Bty e Mot

18.5-24.9

underweight

p

Each Referee was analyzed during the 15t phase of the Competitions.




During all the Games in all the Competitions, Referees were using a pedometer in
order to have all their physical information from their games (analyzing also every

METHODOLOGY / GAMES

periods)

Information obtained;
v" Minimum heart rate
v" Medium heart rate
v" Maximum heart rate
v Intensity zones

Very low (0-34%),
Low (35-54%)
Medium (55-69%)
Hard (70-89%)

Really hard (90-100%)




METHODOLOGY / ANALYSES

v Once all the data was available following data analysis were completed:

Gender (Male, Female)

Age group (20-30, 31-40, 41-50)

FIBA Region (Africa, America, Asia, Europe, Oceania)

Competition Phases (1%, Final)

Competition (WC Men, WC Women, U17 WC Men, U17 WC Women)

v' After collecting the data from 2014 Competitions an Individual Report for each
Referee was created and send to respective Referee.

v The targetis to create a FIBA Referees Database in order to have this information
available for the future and see individual and collective changes or trends.
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HR (bpm) Pace (min/km)

00:00:00 00:20:00 00:40:00 01:00:00 (1:20:00 01:40:00 02:02:55




FIBA REFEREE DPT PHYSICAL REPORT 2014

FIBA

NAME: LOTTERMOSER

HGE: 38 Ve Are Basketball
GENDER: MALE

FIBA ZONE: EUROPE

TOURNRAMENT: WwWgC

BODY MEASUREMENT

BODY MEASUREMENT (GENDER/TOURNAMENT AVERAGE)

HEIGHT: 186 HEIGHT: 182,17 182,77
WEIGHT: 83 WEIGHT: 82.60 84,49
BODY FAT %: 14,9 BODY FAT %: 20,83 20,73
BMI: 249 BMI: 24,81 25.11

[ BMI ({Body Mass Indele

Men

Women

Status

AGE

< 20.7
20.7 - 26.9
26.4 - 27.8
27.8 - 31.1

= 31.1

< 19.1
19.1 - 25.8
25.8 - 27.3
27.3 - 32.3

= 32.3

Undervveight
Normal

Marginally overvveight

Overvveight
Obese

AGE

BODY FAT CHART FOR MEN (%)

BODY MASS INDEX?

IS A MEASURE FOR HUMAN BODY SHAPE
BASED ON AN INDIVIDUAL'S MASS AND
HEIGHT. THE BMI IS USED RS A SIMPLE
METHOD TO ASSESS HOW MUCH AN
INDIVIDUAL'S BODY WEIGHT DEPARTS FROM
WHAT IS NORMAL OR DESIRABLE FOR A
PERSON OF HIS/ HER HEIGHT.

BODY FAT Y%:

IS THE TOTAL MASS OF FAT DIVIDED BY
TOTAL BODY MASS. THE BODY FAT
PERCENTAGE IS A MEASURE OF FITNESS
LEVEL, SINCE IT IS THE ONLY BODY
MEASUREMENT WHICH DIRECTLY
CALCULATES A PERSON'S RELATIVE BODY
COMPOSITION WITHOUT REGARD TO
HEIGHT/WEIGHT.




BODY COMPOSITION &
FITNESS TEST ALL REGIONS
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N Height Weight BMI % Body Fat Max HR TMax HR
Africa 10 17890 778 | o3 | 36 181,89 182,70
America 33 179,97 8039 | (2488 )| /258 | 1879 183,15
Asia 14 178,57 73,29 B |\ 2 )| wn 182,86
Europe 55 182,24 80,97 24,21 2098 184,76 181,04
Oceania 5 175,60 76,40 24,54 21,40 186,20 180,60
N Max HR 0-34% 35-54% 55-69% 70-8%% | 90-100% R1’ RY’ %Rec1 %Rec3
Afrca 10 181,89 036 032 310 B0 | 494 || 154 | 100 | 1508 | 3437
America 3 17818 03 134 449 2678 | 668 | 16007 | 1804 | 149 | 3358
Asia 14 194,79 0,03 041 2,76 23,64 13,16 169,00 135,92 1337 313
Europe 55 18422 051 150 642 y3 | s || son | wo [C19 | %8
Oceania 5 186,20 0,00 018 514 21,86 66,82 162,20 13475 12,84 28,4

v" Americas has higher BMI and higher body fat % with Asia.
v" Highest intensity in Fitness Test; Americas, Asia & Oceania referees.

v Europe: better 1-3" recovery in Fitness Test. \




GAMES PER PERIODS / REGIONS

Ql
N 0-34% 35-54% 55-69% 70-89% 90-100%
Africa 10 0,00 5,67 43,15 48,34 2,83
America 33 0,14 6,25 34,41 55,91 3,23
Asia 14 0,00 2,01 23,90 68,56 \.553/
Europe 55 0,00 5,21 35,27 56,85 2,67
Oceania 5 0,00 3,93 36,75 58,44 0,88
Q2
N 0-34% 35-54% 55-69% 70-89% 90-100%
Africa 10 0,00 7,05 42,57 48,90 1,49
America 33 0,01 4,02 36,54 55,69 f 3,74 \
Asia 14 0,00 1,25 26,06 67,74 \ 4,95 }
Europe 55 0,00 5,28 37,14 54,44 3,15
Oceania 5 0,00 3,35 37,84 58,19 0,62
Q3
N 0-34% 35-54% 55-69% 70-89% 90-100%
Africa 10 0,00 11,91 47,39 40,03 0,67
America 33 0,00 6,20 41,82 50,58 , 1,40 ‘
Asia 14 0,00 2,51 32,59 63,12 \ 1,78 /
Europe 55 0,00 8,24 44,28 46,16 1,32
Oceania 5 0,00 3,32 43,16 53,47 0,04
Qa
N 0-34% 35-54% 55-69% 70-89% 90-100%
Africa 10 0,00 12,34 50,27 36,52
America 33 0,00 5,93 45,89 46,55
Asia 14 0,00 1,35 34,99 62,12
Europe 55 0,00 8,01 45,95 44,76
Oceania 5 0,00 3,77 44,70 51,32
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N MinkR | Med#R | MaxwR | o35 | sssew | e | 708% | oo-doo
Afica 10 g | s | osom | ool | sy | e | R | oon
America 3 e | ows | own | ow | oun | sy | nu |/1%
Asia 1 EHEERECEEER SR ESE RN
Furope 55 o | wso | ows | oow | e | w2 | wuw | w
Oceania : ng | wet | wx | on | me | By | us | 0n

v Asia and Americas’ referees show higher intensity in the games and in all periods %.




BODY COMPOSITION &
FITNESS TEST ALL COMPETITIONS

Heght | Weght [ M| 'WBodyRet | MaxtR | TMaHR [FimesTest | Min#R | MedHR | MaxtR [ O34 | B | 549 | T [ MO | R B Wl | e

W | o | o0 | ous | BB | mp | wp T AR EREA AR EE

de | 133 | e | oum | a0 | om0 | ms | omy [ | | oo | | oue | oaw | ms | omn | osa(] B

M| me | | By | 0 m fomo | me | oo | 08 | o | ue | oe% | my | mo | u% | %

T I I T O R s | wn | ome | oo [ o [ oen [ Be | o | my | mE A w0

w0 | oms | oay | oug [Tm | me | ma T EAE AR E R EREDNED EE
A. Female had better 3" recovery in the Fitness Test.

B. 30-40 age group had less Body Fat % and less intensity in Fitness Test

C. 30-40 & 40-50 age groups had better 1" recovery in Fitness Test.




PERIODS / ALL COMPETITIONS

MinHR | MedHR | MaxHR 0-34 3554 5569 10-89 90-100

Q1 84,50 126,00 161,00 0,00 1410 52,9 319 1,00
Q2 96,50 1350 157,00 0,00 13,75 53,15 3,10 0,00
Q3 88,50 121,00 14450 0,00 18,10 5,20 26,10 0,00
Q4 97,50 121,50 143,50 0,00 1730 55,75 26,95 0,00

1st & 2"d periods more intense than 37 & 4t period (5-7%)




ALL COMPETITIONS
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Q! Q Q3 4

MinHR | MedHR [ MaxHR | MinHR | MedHR | MaxHR | MinHR | MedHR | MaxHR | MinHR | MedHR | MaxHR
Male 106,00 13450 1580 107,00 12950 15400 100,00 1550 15450 99,50 00 150,50

Female | 10318 13981 165,89 10821 138,26 16492 10053 13259 16017 1039 131,85 15917

Wde [ 00 | 065 | @5 | 00 [ o0 [ 00 [ 00 [ G5 | RS |00 | oo [ B[ BE [ 2B | 0 | oo | 78
Pt [ 02 | 405 | BB | G0 | S [ 00 [ 3% [ N2 | 0% | S5 | o0 [ 70 [ W6 o[ B | W | oW o| 68

Female referees proved to have higher intensity in all periods.




PERIODS / ALL COMPETITIONS
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A. 40-50 age group less intense in all periods
B. 1stphase of competitions was a little bit more intense (3%) in the games and all periods

C. Exception: Final Round in WC Men Spain was more intense than 15t round (almost 10%)




CONCLUSIONS & FURTHER ACTIONS

Calls %
v/ 15t & 2" periods are always more intense; 10 3008 221
not appropriate specific warm up? 0 397 251

3Q 375 249
iQ 3661 27
0T 88 07

v" Less calls on 1st & 2nd period (Euroleague stats 2013-14)

v" Americas & Asia’s referees proved to have the
highest intensity in fitness test, games and all periods

v They should focus more on their preparation about aerobic training.

v Oceania referees proved to have lower 1-3' recovery in fitness test, good
aerobic levels and the ability to repeat sprints should help to increase recovery.




CONCLUSIONS & FURTHER ACTIONS

v 15T phase of competitions were more intense in all competitions
except in WC Men Spain.

v Higher and psychological stress in WC Men final rounds?

v' 30-40 age group proved to have really good results in body
composition, intensity.




ADDITIONAL PROJECT

10 referees (5 male and 5 female) were
selected to follow an specific protocol at
the same time that they were realizing the
training plan of their respective

Competitions.

polarpersonaltrainer.com

00 Tew At - 2 el




FUTURE ACTIONS

v" Regions to have specific training plans focusing in their
weaknesses (Americas: cardio, Europe: strength)

v" Future training (Polar project 2.0): GPS+Pedometer with on-line
solution

v' Games: more information (speed, distance, number & intensity
of sprints)




PRACTICAL APPLICATION: WARM UP PROJECT

v The target of this project was to evaluate if a specific warm-up
that will help in a later physical performance during the game.

v" The Initiative came from the summer 2014 Competitions as they
showed that some referees did not execute a proper warm-up
and also proved that 15t & 2" periods were higher in intensity
than 3 & 4t periods.




METHODOLOGY

v 6 referees (5 male & 1 female) were selected to take part in a warm-up
project.

v All referees had a heart rate monitor during 4 games recording their personal
warm-up data.

v' After the 1st phase referees received a specific warm-up procedure prior to
the games and their physical data was recorded in the next 4 games (see
warm-up timeline in the next slide).

v The goal of this project was to compare both warm-up procedures and to see
If the warm-up procedure reflects to the intensity during the periods in the
game.

v Level of the all games were Euroleague, Eurocup, VTB, BBL & ACB.




SPECIFIC WARM UP TIMELINE

20-18 MIN Coming out to the basketball court, going to the table officials to
leave water bottles and to check everything.

18-13 MIN
v' 4-5 Skipping (knees up and kicking backwards)
v 4-5 karaoke + sprint (https://www.youtube.com/watch?v=5vNhMmPrzZVvMm)

v 4-5 running in the basketball court (BASELINE TO BASELINE 3 times)
increasing the intensity EVERYTIME

v Standing activation exercises (EXERCISES STANDING IN THE HALF
COURT)

v Active stretching in the half court (https://www.youtube.com/watch?

v=dPRUZzAFsri4)




WARM UP TIMELINE

13-8 MIN

v' 4-5 defensive steps FROM BASELINE to half court
v' 4-5 turn around + sprint

v’ Standing activation exercises

v" Active stretching in the half court

v WATER INTAKE (IF NEEDED)

8-6.30 MIN

v 3 x suicide to half court

v 3 sprints (non looking sprints)

v Standing activation exercises

v Active stretching in the half court




WARM UP TIMELINE

6.30-6 MIN \Water intake

6-3 MIN Teams presentation

3-1.30MIN Last part of the warm up
v 2 sprints FULL COURT (submaximal intensity)

v" 3 short sprints FROM BASELINE TO HALF COURT (turn around +
sprint)

1.30-0.30 MIN Water intake + TAE anthem (JUST IN EUROLEAGUE GAMES)

O MIN Start of the game




More intensity and more similar heart rate than the intensity found in the
different quarters

Similar heart rate in warm up and in the game (that’s what we were looking for)

WARM UP Q1 Q2 Q3 Q4
152,30 166,05 166,55 163,30 162,70
164,64 168,20 167,37 161,93 161,71

I B

Green: before /  Yellow: after




More intensity and more similar heart rate than the intensity found in the different
quarters. Also in % of their max hr

Similar heart rate % in warm up and in the game (that’s what we were looking for)

WARM UP Q1 Q2 Q3 Q4
84,64 92,41 92,72 90,94 90,60
91,87 93,65 93,20 90,11 90,02

I .

Green: before /  Yellow: after
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More intensity found in different zones in every quarter and warm up.

Less time during the game in the 90-100% zone. Reducing the time in this zone
could reduce the decisions made during high heart rate (if you heart rate is too
high more possibilities to make mistakes)

WARM UP 0-34 35-54 55-69 70-89 90-100
0,03 46,46 39,81 13,65 0,07
. 0,00 19,58 40,81 32,73 1,93
Green: before
Q1 0-34 35-54 55-69 70-89 90-100
0,00 0,37 25,04 68,69 5,90
Ye”OW after 0,00 0,06 15,04 82,64 2,26
Q2 0-34 35-54 55-69 70-89 90-100
0,00 0,18 25,07 69,71 5,05
0,00 0,02 16,27 80,76 2,95
Q3 0-34 35-54 55-69 70-89 90-100
0,00 0,49 32,51 59,76 6,88
0,00 1,34 30,41 67,41 0,84
Q4 0-34 35-54 55-69 70-89 90-100
0,00 0,19 34,86 62,52
0,00 1,29 33,35 65,03
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New specific Warm-up protocol

90 SN N == A41.1 iy N |-
65
0.0 20' 40' 1.00 1:20 1:40 2:00 2:20 2:40
bpm = Regular Warm-up protocol

N

70

nn a0 an' 1N 1.90

AN 2.0




2 referees/same game

HR (bpm) Pace (min/km) |

00:00:00 nonnnn nanan ~n nennnn neanan 02:02:55
Similar Recovery during the whole game (1st & 2nd half)
HR (bpm) Pace (min/km)

Most intense point in the warm up in both referees 01-40:00 020000 0210:00 I



REFEREES FEED BACK WARM UP PROJECT

Feedbacks from some of the referees involved in the project:

“| feel good before and during (especially at the beginning of) the
game and | don’t know if the specific warm up is the reason for that”

“After the new warm up | am more active in the first moments of the
game. | felt really good in a physical way. | believe It is good for our
mind and body to properly warm up”

“It helps a lot, the feeling at the game is different and better”




CONCLUSIONS WARM UP PROJECT

v" From the physiological point of view there is no doubt that reaching a
proper intensity in the warm-up will help referees in the game.

v" Some of the referees found difficulties in some courts to execute a proper
warm-up (people on the court, not enough space etc...)

v" Some referees suggested small ideas to implement the specific warm-up
they felt comfortable with it.

v Following these studies and analysis we are close to find the correct format
and implementation for the proper warm-up in basketball officiating prior

the games.



REFEREES’ PHYSICAL TRAINING MANUAL 2.0

MANUAL FOR BASKETBALL REFEREES*
PHYSICAL TRAINING




REFEREES’ PHYSICAL TRAINING MANUAL 2.0
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REFEREES’ PHYSICAL TRAINING MANUAL 2.0

Stretching Drills Sample Workout
These stretching drills can be done after every workout but especially after every game.
Takes less than 2 minutes, 10-12 seconds each.

Hamstrings

Abductors Lower Back

Quadriceps




REFEREES’ PHYSICAL TRAINING MANUAL 2.0
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MATEJ BOLTANZER
17.1113.9.2014 | SOCCER

% 61% v 83« 41182 manms

HR AVG HR MAX CALORIES DEMANDING
112 [BPM, 153 [8PM) KCAL) TRAINING LOAD

02:28:27 4.48 - 21 RECOVERY NEED 20 h

DURATION DISTANCE SPRINTS
[HH:MM:SS) KM PCS)

TIME IN ZONES DISTANCE IN SPEED ZONES
5 0% 5

4
3
2
1

I JPW\AH’ . TS Al

| AW
\,‘,\5 L

00:10 00:20 0030 00:40 00:50 01:00 01:10 0120 01:30 01:40 0150 02:00 0210 02:20

—




FIBA GLOBAL REFEREEING STRUCTURE

g

SOUTH |

M { )
. . AMERICA :" Ie
- \ J 5
| \
\ 14 \
| Ll
\
8
\3}. =

%~ | FIBA
i We Are Basketball




International Basketball Federation
FIBA

Route Suisse 5 - PO Box 29

1295 Mies

Switzerland

Tel: +41 2254500 00
Fax: +41 22 545 00 99

STANDARD QUALITY
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