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Fyzicka prace (ILO)

SZU

* Muscular work in occupational activities can be roughly divided into
four groups:

heavy dynamic muscle work,

manual materials handling,

static work,

repetitive work.

https://www.iloencyclopaedia.org/component/k2/item/487-muscular-work




Tezka fyzicka prace - MSDs

SZU

« Casny odchod do ddchodu z ddivodu MSDs

* Bfemena
* Staticka prace
* Nevyhovuijici pracovni polohy

* Neprokazana souvislost s kardiovaskularnim a dusevnim zdravim

Physical Workload and Risk of Early Retirement: Prospective Population-Based Study Among Middle-Aged
Men, Karpansalo, Minna MD; Journal of Occupational and Environmental Medicine, October 2002.




EU - OSHA /
szu

(Workers) questionnaire,

Practitioners self reported data

if workload focuses exist

Checklists

if workload focuses exist

E;g:)zr:timics Observational methods
if workloads/evaluations are too complex
Field measurements
if workloads/evaluations are too complex
Scientists Laboratory measurements

https://oshwiki.osha.europa.eu/en/themes/assessment-physical-workloads-prevent-work-related-msds




Aplikace
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Cislo|Nazev Logo C‘.is',_il Nazev |~ |Logo -]
1 TuMeke \. 8 Ergolit - Brgonomic Assessment @
]
2 Kinetica Labs Brgonomics ® e
v 9 APECS Body Posture Braluation

3 REBAErgonomic Analysis

10 Ergomate ergonomics
4 SPLYZA Motion

11 NLE Calc
5 Ergo Analyser

12 |Rapid Upper Limb Assessment @Osmond
6 Ergo/1BV Tool

i o~ 13 |ORA ‘

7 ABCErgonomics ﬁ.;?fml . OERA

Zdroj: studentska prace
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* Hodnoceni srdecni frekvence
* Polary — Sport Tester
* vice osob — skupinovy test (3 a vice osob)

* Hodnoceni energetického vydeje
« CSN EN ISO 8996 (833560) - Ergonomie tepelného prostfedi - Uréovani

metabolizmu
» Tabulky pro odhad energetického vydeje dle profesi/typické ¢innosti
¢ Dle trldy prace Pripustné hygienickeé limity pro hot i:::‘:]:? T
* Manipulace s bremeny T—— Energeicky [ Jognarky Muti Zeny
_Prﬂméméa} :102‘ ' Sménovy pr&mérny: MJ 6.8 45
Nejvy8si pripustna® kil 2:;?0::32‘::;‘")?' m 15300'1?1.:0
| ZvySeni nad vychozi hodnotu® | 28 ' | ktmin! | 345|237

Minutovy pfipustny 575 | 395







NIOSH — LIFTING EQUATION %w

NIOSH vyvinul Lifting Equation, aby
pomohl predvidat riziko zranéni pri zvedani.

NIOSH Lifting Equation definuje Lifting Index (LI) zalozeny na
doporuceném hmotnostnim limitu (RWL) pro specifické ukoly zvedani,
které by vétsSina pracovnikli mohla provadét za osm hodin dennég, aniz
by se zvysilo riziko vzniku poskozeni bederni oblasti.



NIOSH — LIFTING EQUATION

RWL=LCXHMXVM xDM x FM x AM x CM

RWL, the Recommended Weight Limit
LC, the Load Constant (weight of the object lifted)

° HM, the Horizontal MUItlleer factor * FM' the Frequency MUItIpller factor
° VM’ the Vertical Mu|t|p||er factor * AM, the Asymmetrlc MUIt|p||er factor
« DM, the Distance Multiplier factor * CM, the Coupling Multiplier factor

LI = Load weight/RWL

u 1-51-2.w Moderate Risk Redesign tasks and workpla
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Process Simulate — Low Back Analyses

2 Pabrnan mapa v $ni non, 1R

www.Ssiemens.com




REBA

11+ = Very High Risk. Implement Change

REBA Employee Assessment )
Task Name:
Worksheet
A. Neck, Trunk and Leg Analysis Scores
Stwl:l.omte“ad:l’ndﬂou Table A Neck
0200 *2 20.*2/ 1 2 E
s Zalan]2[3]&l 1] 2]3]4
Neck Score B 1 2/3(4/1/2/3(4[3/3/5]6
Trunk 2 2 3 453 4564567
Posture 3 2 4 S 6 4 56 7 567 8
lfned:lslw!stedﬂ Score 4 356 7567867809
If neck is side bending: +1 BN 4 67 8 6/7/8/97 899
StepZ-LomteTnu*Pmltion =
e — 3 060 *3 < e e Table B
0. 20 1 2
Wrist 1 2 3 1 2 3
Bt 22123
B 2323 4
B 2 45 455
o S 1 . ¢ 5 556 7
If trunk is side bending: +1 Trunk Score S ¢ 7 8 7 8 8
Step 3: Legs el 7 8 88 99
A g 9 —
Table C
1 Leg Score Score A Score B
123456738910112
Step 4: Look-up Posture Score in Table A 1 1112334586777
Using values from steps 1-3 above, 2 12 2/3/4/4a/5/6(6|7|78
Locate score in Table A S0 2(3/3]/34/56/7 78|88
Step 5: Add Force/Load Score mj,m“ B 341414/5/6/7(8/8/9/9/9
Ifload < 11 Ibs. : +0 5 14 44567889999
l:ioadnmﬁlbs.:ﬂ 6 666 7 889 910101010
Ifload > 22 Ibs.: +2 7 777899911001 N1NN
Adjust: If shock or rapid build up of force: add +1 ercel_l.oadswe 8 88 8 9101010101011 11 11
Step 6: Score A, Find Row in Table C 9 9 9 9101010 11 11 11 121212
Add values from steps 4 & 5 to obtain Score A. 10 10 1010 11 11 11 11 12 12 12 12 12
Find Row in Table C. Score A 1M 11111111 1212121212 12112 12
Scoring 12 1212121212121212121212 12
1 = Negligible Risk
2-3 = Low Risk. Change may be needed. + =
4-7 = Medium Risk. Further Investigate. Change Soon.
8-10 = High Risk. Investigate and Implement Change Table C Score Actwity Score REBA Score

Date:

B. Arm and Wrist Analysis
Step 7: Locate Upper Arm Position:

“ 2 I”“’.’I - m' o

Upper Arm Score

Step 7a: Adjust...

1f shoulder is raised: +1

If upper arm is abducted: +1

If arm is supported or person is leaning: -1

Step 8: Locate Lower Arm Position:

ETR

ﬂepQ' Locate Wrist P(ﬂﬂﬂl
was *2

2

llwrlsttsbemﬂwrrldheormmd Add +1

Step 10: Look-up Posture Score in Table B

Using values from steps 7-9 above, locate score in Table B

Step 11: Add Coupling Score PoiRR. STe &
well fitting Handle and mid range power grip, good: +@ +

Hand hold not acceptable but possible, poor: +2
No handles, awkward, unsafe with any body part,
Unacceptable: +3 -
Step 12: Score B, Find Column in Table C
Add values from steps 10 &11 to obtzin

Score B. Find column in Table C and match with
Score A in row from step 6 to obtain Table C Score.
Step 13: Activity Score

+1 1 or more body parts are held for longer than 1 minute (static)

+1 Repeated small range actions (more than 4x per minute)

+1 Action causes rapid large range changes in postures or unstable base

Score B

Original Worksheet Developed by Dr. Alan Hedge. Based on Technical note: Rapid Entire Body Assessment (REBA), Hignett, McAtamney, Applied Ergonomics 31 (2000) 201-205




U K - H S E Lifting and lowering risk filter SZU

Women Men

Shoulder height
Shoulder height
Elbow height
Elbow height
Knuckle height Knuckle height

Handling while seated risk filter

Mid lower leg height

Vid lower leg height

Figure 20 Lifting and lowering risk filter

Figure 22 Handling while seated

https://www.hse.gov.uk/pubns/books/I23.htm




TRUP

KROK 1:
NEPRIJATELNA POLOHA
Staticka poloha trupu Predklon trupu vét3i nez 60°.
Zaklon bez opory celého téla.
Vyrazny uklon €i pooto€eni trupu vét3i nez 20°.
Dynamicka poloha Trupu Pfedklon trupu vétsi nez 60° pfi frekvenci pohybl vét3i nebo roné 2/min.

Zaklon trupu pii frekvenci vétsi nebo roné 2/min.

Vyrazny uklon trupu ¢i pootoCeni vét3i nez 20° pi frekvenci pohybl vét3i nebo roné 2/min.

PODMINENE PRIJATELNA POLOHA

Staticka poloha

Predklon trupu 40 aZ 60 ° bez opory trupu (KROK 2 A).

Zakon trupu s oporou téla (KROK 2 B).

Vyrazny uklon ¢i rotace vétSi 10° a men3i neZ 20°.

Dynamicka poloha Predklon trupu vétsi nez 60° pfi frekvenci pohybu men3i neZ 2/min (KROK 2 C).
Vyrazny tklon trupu do stran vét3i neZ 20° pii frekvenci pohybd men3i neZ 2/min. (KROK 2 A).
Zaklon trupu pfi frekvenci pohybd men3i neZ 2/min (KROK 2 C).
KROK 2: A) Prijatelna, jestlize doba drZeni v této poloze je krat3i neZ maximalné phijatelny €as drZeni (v minutach).

B) Phijatelna, jestlize je opora trupu (zadova opéra).

C) Nepiijatelna, jestlize stroj je pouZivan po dobu del3i neZ polovinu pracovni smény.
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Kompresni sila (pocCet ukonu, doba trvani)
___potet | doba(min) |

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140

0,0
1,2
2,4
3,6
4,8
6,0
7,2
8,4
9,6
10,8
12,0
13,2
14,4
15,6
16,8

4009

3857

3788
3723

3447

150

160
170
180
190
200
210
220
230
240
250

18,0
19,2
20,4
21,6
22,8
24,0
25,2
26,4
27,6
28,8
30,0

° ZDRAVOTNI
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doba (min)



Vypoctovy modul - Backsolver

830 [] 42000000 |
4000 [] 40000000 |

@
Human human

Analysis | Beports |

phs ‘ Watchdogs

Waist to Hip Ratio

& Anthropometic Scaling X
dules Help
q N ~ g Human: human
s Y o 4 o
=R N3 AR AN Sature Weight
]
— 1930 | cm — %50 kg — 3
Input
Database: | GERMAN —
Stature Weight
o @© Custom @® Custom
— O Regress from Weight O Regress from Stature
Human: human 5 oth oth
Joint - Torso N .
4 Standing Sth th
\ O Percentie O Percentie
5240 I &sofer0 |

08700

Anchor: | Heel — | [ Apply Dismiss
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::::j‘:ihkum s © Vypoctovy modul pro stanoveni zatéze L4/L5
Jow back spinal forces (4| TERSN8 vika lam]:  Tlesnd hmotnost [i: Ty siy:
B ] @-Hk O-HK O Tané horizonati siy
Nazey dhonu: O+ O+HK O Tiaté horizontéin sy
Compression [3 patro - plogent I ||| oracm
oo Flexe trupu (0-50%): - (don trupu (0 - 20°):
Lateral shear ‘U ‘ o ‘
" | - vadslenost ichopu pred sebou fonl: Poloha rukou svisle (%):  Plisobicisla [N]:
low back compression| ‘50 ‘ E 18
increased
?7/% B- vzdélenost ichopu do strany [cm]: Doba trvéni [s]:
p 2]
= € -vzd. 125t od tichopu pfed sebou [am]:  Poget kondi:
2 Generovat
Smazatikon | | Editovat Gkon
LE Nazev Ghonu Télesnd Télesnd Flexe Ukon Sla  Typikonu
v hmotost [1 [ N
[em] [al
1 1patro - tchop 193 95 80 0 120 -HKK
2 1patro-polozeni 193 5 80 0 120 -HK
4patro - ichop 193 95 0000 120 -HK
4 2patro - poloZeni 193 95 60 o 120 -HKK
S 4patro - Gchop 193 95 0 o 100 ~HKK
6 2patro - poloZeni’ 193 95 60 o 100 -HKK
7 3patro - Gehop 193 o5 500 100 -HK
8 3patro - poloZeni 193 95 15 o 100 ~HKK
9 4patro-ichop 193 a5 500 4 -HK
10 3 patro - poloZeni 193 95 10 o 0 -HKK
11 4patro - ichop 193 95 7 o 0 ~HKK
12 4patro - poloZeni 193 95 0 0 0 ~HKK
13 3patro - ichop 193 95 70 o 0 -HKK
14 4patro - poloZeni 193 95 10 0 E) ~HKK
15 5-6patro - Uchop 193 95 o o 0 ~HKK
16 5-6 patro - polozeni’ 193 95 0 o 40 -HKK

— [u}
Pof. Komprese Cekovd Poletikond HODNOCENI Ukon Nazev ikonu
N daba trvéni & LE

1 4258,77 70 35 nepiekrafije 1 1patro - ichop

2 3980,68 154 77 nepiekaiuie 2 1patro - polodeni

3 362764 182 91 nepiekadie 4 2patro -poloZen

il 3438,25 238 119 nepfekraduje 6 2 patro - polozeni’

5 3406,22 294 147 nepiekraduje 13 3 patro - ichop

6 3333,77 3n 189 nepfelradje 11 4patro - ichop

7 317788 462 231 nepfekra@je 17 1patro - ichop

< >
Exp. dat
Porovnani
smén Oteviit

Radit de komprese Nézev souboru: [case study sdadnk | | Ulost
A C B Poloha Doba Pofet Trvénl  Komprese

vaddlenost vadslenost vadslenost rukousvise tvani  dkond vesméné  [N]

[em] [om] [em] [%] S} [min]

30 0 0 X 2 35 117 428,77
b 0 0 X 2 2 1,9 398068
£ 0 0 X 2 21 oM 19048
20 o 0 X 2 14 0,47 3627,64
£ 0 0 X 2 B 093 13281
20 o 0 X 2 8 0,93 3438,25
30 0 0 X 2 21 oM 1983,04
20 o 0 X 2 21 0,70 1747,30
30 0 0 X 2 42 140 15353
25 o 0 X 2 42 1,490 1277,23
25 o 0 X 2 42 1,490 3333,77
20 0 0 X 2 42 1,40 823,50
35 o 30 X 2 3 0,93 3406,22
50 0 0 X 2 8 0,93 1586,94
4“0 o 20 X 2 63 2,10 1193,61
40 o 0 X 2 63 2,10 1072,97




ERGOVISION

Projekt EDIH+CVUT/CIIRC+SZU

novy SW
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objektivizace méreni parametri PP pomoci kamerového systému
Implementace reSeni ve formé webové aplikace

2024/2025

°x ErgoVision Nisténk

ErgoVision

ErgoVizon je software pro Objektivizace ergonomického mélend
vvvvv Poioh POmoci umdié inteligence § POLItALOVEnD vickni pro
vyhodnocen! zitéle bedemi pitele z videozdznamu Je vyvijeny ve
spoluprici Ceského Vysokého Uteni Technického a Stitnho
zdravotnino Zdravotniho Ustavu
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SKT — vztah k praci (2022)

* Pohyby - HAL
e Sila- BORG-10
* Kombinace pohyby + sila — ACGIH, Strain Index

* Nepotvrzeno
« Spetkovy Uchop
* Vibrace
e Trvani sily
* Prace s pocitatem

Hassan A, Beumer A, Kuijer PPFM, van der Molen HF. Work-relatedness of carpal tunnel

syndrome: systematic review including meta-analysis and GRADE.
Health Sci Rep. 2022:5:€888. doi:10.1002/hsr2.888
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POHYBY - HAL — Hand Activity Level Scale  Cszo

0 — ruce vétSinu ¢asu necinné, nepravidelna zatéz

2 — velmi pomalé pohyby, dlouhé pauzy

4 - pomalé pohyby, casté kratké pauzy

6 - pravidelné pohyby, nepravidelné prestavky

8 —rychlé pravidelné pohyby, nepravidelné prestavky

10 — rychlé pravidelné pohyby, naro¢né tempo, vyCerpani

https://www.youtube.com/watch?v=Y8uCfbtzI94 http://msdprevention.com/
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SILA - BORG-10 scale sz0

0 — nic
— y 4 — ponékud silna
0,5 — extrémneé mala

_ y 5 - silnd
1 — velmi slaba

2 —slaba/lehka
Borg CR10 Scale 3 — mirné

Nothing at all

0.5 Extremely weak (just noticeable)

Very weak

Weak (light)
Moderate
Somewhat strong
Strong (heavy)

Very strong

Extremely strong (almost max)

¢ Maximal

7 — velmi silna

10 — extrémneé silna (témeér maximalni)

Nerys Williams, The Borg Rating of Perceived Exertion (RPE) scale, Occupational Medicine,
Volume 67, Issue 5, July 2017, Pages 404—405, https://doi.org/10.1093/occmed/kgx063




ACGIH TLV — HAL+ nPF

(The American Conference of Governmental Industrial Hygienists,
Threshold Limit Values)

A b
= 10 = 10
a a
< £
v 8 o 8
=t s
£ 2
x b x 6
3] m
& &
3 4 ° 4
N N
E 2 g 2
0 0
0 2 4 6 8 10 0 2 4 6 8
Hand Activity Level (HAL) Hand Activity Level (HAL)
ACGIH TLV for Hand Activity® Regression ACGIH HA TLV® Regression Equation
Equation 2018 TLV NPF =56 - 0.56 * HAL
2001 TLV NPF =7.8 - 0.78 * HAL 2018 AL NPF =36 - 0.56 *HAL

2001 AL NPF =56 - 0.56 * HAL

Yung M, Dale AM, Kapellusch J, Bao S, Harris-Adamson C, Meyers AR, Hegmann KT, Rempel D, Evanoff BA. Modeling the Effect of the 2018 Revised ACGIH® Hand
Activity Threshold Limit Value® (TLV) at Reducing Risk for Carpal Tunnel Syndrome. J Occup Environ Hyg. 2019 Sep;16(9):628-633. doi:
10.1080/15459624.2019.1640366. Epub 2019 Jul 30. PMID: 31361578; PMCID: PMC7663429.




Strain index

e Sila

* Trvaniv cyklu

* Pohyby

* Poloha

* Rychlost

e Trvani ve sméné

Stram Find rating for each | SI<3: Safe

Index risk factor and SI between 3 and 5: Uncertain
multiply them SI between 5 and 7: Some Risk
together. SI > 7: Hazardous

Risk Factor | Ratine Criterion Observation | Ratines Left Right

Intensity of | Laght Barely noticeable or relaxed effort [0-2] 1
Exertion Somewhat Hard Noticeable or definite effort [3] 3
{_E:E:ifi,;ale Hard Obwvious effort; Unchanged expression [4-5] 6
bracketi] Very Hard Substantial effort; Changed expression [6-7] 9
Near Maximal Uses shoulder or trunk for force [8-10] 13

Duration of | < 10% 0.5

Exertion (% | 10.29% | 1.0
of Cycle) [ 3940 | 15

50-79% | 2.0

- 80% | 30

Efforts Per | <4 | 0.5

Minute 4_8 | 1.0
9-14 | 15

15-19 | 2.0

=20 30

Hand/ Very Good Perfectly Neutral 10
Wrist Good Near Neutral 1.0
Posture Fair Non-Neutral 15
Bad Marked Deviation 20

Very Bad Near Exireme 30

Speed of Very Slow Extremely relaxed pace 1.0
Worlk Slow Taking one's own time 1.0
Fair Normnal speed of motion 1.0

Fast Rushed. but able to keep up 1.5

Very Fast Rushed and barely/unable to keep up 2.0

Duration of | <1 0.25

Task Per i 5 | 0.50

Day (hours) [ 5 4 | 0.75

4-8 | 1.00

8 | 1.50




CR - NV 361/2007 (¢etnost pohyb(/% Fmax) q/sz,,

30 000
27 600
25000
20 000
15 000

10000 7200
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5000
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Metoda integrované elektromyografie

e zaznam Ctyr EMG signald + software
* [EMG holter

https://www.ergosens.eu/ https://getacentrum.cz/fyziologie



PC software
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Pocet autorizovanych protokolu 2024 (/sz,,

e 11 laboratori

1365 1317 1007






SLIC — dlouhodobé stani a sezeni

Risk of ill-health - with respect to standing and sitting duration at work

Risk ? Prolonged Standing Prolonged Sitting Comments
level - time -time |

Some - >1 hour continuous or > 2 hours continuous - Increased risk
risk - >4 hours in total - or>5-6 hours in total - ® Action
: 5 : recommended

e High risk
¢ |mmediate
action needed

i
(1) Based on data from: Praktijkrichtlijn Knibbe and Knibbe, 2024 "
https://www.arbocatalogusvvt.nl/wp-content/uploads/2024/04/nen-ac-ghz-fb-download-2-praktijkrichtlijn-
ondersteunende-diensten.pdf downloaded 2024 07 05

SLIC WG EMEX Train-the-trainer event on prolonged sitting and standing @ work to prevent CVDs



Zdravotni dopady stani/sezeni
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Stani: Sezeni:
e Bolesti zad, nohou  Nadvaha, obezita
» Kardiovaskularni potize * DM 2
 Unava e Casnd smrt

* Komplikace gravidity

Waters TR, Dick RB. Evidence of health risks associated with prolonged standing at work and intervention
effectiveness. Rehabil Nurs. 2015 May-Jun;40(3):148-65. doi: 10.1002/rnj.166. Epub 2014 Jul 7. PMID:
25041875; PMCID: PM(C4591921.

https://www.nhs.uk/live-well/exercise/why-sitting-too-much-is-bad-for-us/
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Hodnoceni fyzické zatéze je v CR specifické
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Podpofeno MZ CR — RVO (Stdtni zdravotni ustav — SZU, 75010330)



