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Zakladni legislativa

» Zakon €. 262/2006 Sb., Zakonik prace

» Zakon €. 309/2006 Sb., zakon o BOZP

» Zakon €. 258/2000 Sb., o ochrané verejného zdravi

» Zakon €. 373/2011 Sb., o specifickych zdravotnich sluzbach

» Zakon ¢. 251/2005 Sb., o inspekci prace

» Nafizeni vlady €. 361/2007 Sb., kterym se stanovuji podminky ochrany zdravi zaméstnancu

» Vyhlaska 432/ 2007 Sb, Vyhlaska, kterou se stanovi podminky pro zarazovani praci do kategorii,
limitni hodnoty ukazatelu biologickych expozicnich testu, podminky odbéru biologického materialu
pro provadéni biologickych expozicnich testu

» Nafizeni vlady ¢. 101/2005 Sb., o podrobnéjSich pozadavcich na pracovisté a pracovni prostfedi

> Nafizeni vlady €. 378/2001 Sb., kterym se stanovuji bliz§i pozadavky na bezpeény provoz a
pouzivani stroju, tech. zafizeni, pristroju a naradi

» Nafizeni vlady €. 495/2001 Sb., o pfidélovani OOPP

> Narizeni vlady €. 201/2010 Sb., o vedeni evidence a zasilani zaznamu o urazu + 170/2014 NV. O
zpusobu evidence urazu, hlaseni, zasilani zaznamu
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Zakladni legislativa — stroje a pracovni prostredi

> CSN EN 547-1+A1 - Bezpe&nost strojnich zafizeni - T&lesné rozméry - Céast 1: Zasady stanoveni poZzadovanych
rozméru otvoru pro pfistup celého téla ke strojnimu zarizeni

> CSN EN 547-2+A1 - Bezpe&nost strojnich zafizeni - T8lesné rozméry - Cast 2: Zasady stanoveni rozmért
pozadovanych pro pfistupové otvory

> CSN EN 547-3+A1 Bezpeénost strojnich zafizeni - T&lesné rozméry - Cast 3: Antropometrické udaje
CSN EN 1005-1+A1 - Bezpeénost strojnich zafizeni - Fyzicka vykonnost &lovéka - Cast 1: Terminy a definice

> CSN EN 1005-2+A1 - Bezpeénost strojnich zafizeni - Fyzicka vykonnost &lovéka - Cast 2: Ruéni obsluha strojniho
zarizeni a jeho soucasti

> CSN EN 1005-3+A1 - Bezpe&nost strojnich zafizeni - Fyzicka vykonnost &lovéka - Cast 3: Doporudené mezni sily
pro obsluhu strojnich zarizeni

> CSN EN 1005-4+A1 - Bezpeénost strojnich zafizeni - Fyzicka vykonnost &lovéka - Cast 4: Hodnoceni pracovnich
poloh a pohybu ve vztahu ke strojnimu zafizeni

» CSN EN 1005-5 - Bezpeénost strojnich zafizeni - Fyzicka vykonnost &lovéka - Cast 5: Posuzovani rizika velmi asto
opakované ru¢ni manipulace
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Ergonomie a Ergonomie pracoviste

» Ergonomie je mezioborova vedecka disciplina zalozena na porozumeni
interakci Clovéka a dalSich systému.

» Cilem ergonomie je dosazeni optimalnich
pracovnich podminek ve vztahu k
anatomickym a vykonnostnim moznostem
Cloveka.

» Ergonomie se zabyva také navrhem a
optimalizaci pracovniho prostredi,
pracovisté, stroju, pracovnich nastroju a
vykonavanych cCinnosti.
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Ergonomie pracovniho mista

» Ergonomie pracovniho mista je Uzce spjata s pracovnim prostfedim a individualnimi potfebami
pracovnika, ktery zde vykonava danou praci.

» Pri hodnoceni upravy a usporadani pracovninho mista se musime proto vzdy zamérit nejen na predmeéty
tvofici vybaveni pracovisté (napfr. pracovni naradi, nabytek, osvétleni atd.), ale predevsim na
individualni fyzické a duSevni vlastnosti pracovnika.

» Pohodu a vykon pracovnika na pracovisti ovliviuiji:
* mikroklimatické podminky pracovniho prostredi,

« pracovni prostor (jeho velikost a usporadani),

» vybaveni pracovisté (pracovni stll, sedadlo atd.),

« doba, po kterou je prace vykonavana,

« druh prace (fyzicka, psychicka, senzoricka a jejich kombinace),

« pracovni poloha a pohyby,

« zdravotni stav (fyzicka sila, nemoci, duSevni pohoda — stres, aj.),

» fyziologické vlastnosti (v€k, pohlavi, télesné rozméry, hmotnost atd.).
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Faktory charakterizujici pracovni misto

> Faktory, kterymi lze charakterizovat pracovni misto, a na které je
potreba se pri prohlidce a hodnoceni pracovisté zameérit jsou:
e pracovni rovina,
e pracovni prostor,
« pracovni sedadlo a pracovni stul,
e zorne pole a svetelneé podminky,
e pracovni poloha,
e pracovni pohyby,
« rozmisténi ovladacich a pomocnych prvku,
« rozmisténi obrazovek a dalSich sdélovacu,
« vSeobecneé pracovni podminky.
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Pracovni mista a pozice
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Oblast A — casteé (20 az 40x za osmihodinovou sménu) a presné pohyby.

s> 08

Oblast B — pohyby obou predlokti a pfi manipulaci s predmeéty a nastroji bez nutnosti zmény zakladni pracovni polohy — mirné predklanéni ¢i pohyb do

stran.

Oblast C — maximalni dosah — méné Caste a pomalejsi pohyby a nutnost otaceni trupu

Pri praci vsedé je optimalni vySka pracovni roviny nad sedakem

e umuzlt 220 az 310 mm,
* uzen pak 210 az 300 mm.

Pohyby rukou nesméji pfi jakékoliv pracovni €innosti pfekazet zadanému vykonu. Dosah koncetin musi byt v rozsahu optimalnich fyziologickych
vlastnosti pracovnika vzhledem k funk&nim prostorim pracovniho mista.
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Pracovni mista a pozice

pfesnd prace lohka prace té2ka prace

info@hsef.cz; www.hsef.cz 9



Pracovni mista a pozice

» Z hlediska charakteru vykonavané prace se doporucuje nasledna vyska pracovni plochy:

obecné 5 — 10 cm pod urovni loktd,

pro vykonavani jemnych praci 5 — 10 cm nad urovni loktd,

pro manualni prace 10 — 15 cm pod urovni loktd,

pro vykonavani tézkych praci 15 — 40 cm pod urovni loktu.

Pfi praci vyzadujici zvySenou naro¢nost na zrak, napriklad pfi manipulaci s drobnymi pfedméty
nebo souCastkami, se vyska pracovni roviny zvétSuje o 100 az 200 mm.

Pfi praci, pfi niz se manipuluje s predmeéty o hmotnosti vétsi nez 2 kg pri praci prevazné
vstoje, se manipulacni rovina snizuje o 100 az 200 mm.

» Pro vysku pracovni roviny stanovovanou podle vySky postavy pracovnika:

pro Clovéka s vySkou postavy 155 cm se doporucuje vySka pracovni plochy 60 cn /@\ /@\ /B\
pro ¢lovéka 170 cm vysokého 65 cm a - e =1

pro ¢lovéka 185 cm vysky pak 70 cm. o o s s

100-110 [ 90-95 75-90
95-105 L 85-90 70-85
fesnd prace a price
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Analyza pracovnich cinnosti a pohybt pri vykonu c¢innosti

» Hodnoceni manipulacCni zatéze
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Analyza pracovnich cinnosti a pohybt pri vykonu c¢innosti

» Hodnoceni manipulacCni zatéze

Destination
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Analyza pracovnich cinnosti a pohybt pri vykonu c¢innosti

» Hodnoceni manipulacCni zatéze

Destination
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Mozné dusledky Spatné ergonomie pracovisté

» Nerspektovani nebo zanedbavani Ergonomie v pracovnich procesech muze
zpusobit:

Snizeni efektivity a pracovni vykonnosti

Zvyseni nakladu na zajisténi Cinnosti

PretiZzeni svalu a kosterniho aparatu

Zhorseni urovne télesné regenerace

Narust nepozornosti a zvySeni po€tu skoronehod a nehod

Moznost zvySeného vzniku pracovnich Uurazu a poskozeni zdravi

Vznik zdravotnich obtizi a vznik predispozic MSD - muskuloskeletalnich
onemocneni

Moznost vzniku nemoci z povolani

Pozn: MSD - muskuloskeletalnich onemocnéni se mohou tykat nemoci svalove, kosterni soustavy a pojivé
tkané postihujici kosti, svaly, klouby, vazy, Slachy i nervy).
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Vznik poruch pohybového aparatu a MSD

» Vetsina muskuloskeletalnich poruch souvisegjicich s praci se vyvine postupem cCasu.

» Veétsinou neexistuje jen jedna pricina muskuloskeletalnich poruch, nebot se Casto jedna o
kombinaci raznych faktoru, jako jsou napf.:

 faktory souvisejici s vybavenim a usporadanim pracovist' a pracovnich podminek,
* vlivy pracovniho cyklu a pracovni smennosti,

« vliv pracovnich podminek,

 fyzické faktory a prfedpoklady pracovnikd,

» psychosocialni nebo psychicke vlivy,

« nedostatek spravné fyzické pfipravy a rekondice,

« Zpusob spravné regenerace.

» Pusobeni negativnich vliva na pracovniky je taktéz velmi uzce spjato s typem prace a
zpusobem plnéni pracovnich povinnosti a zadanych ukolu.
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Vznik poruch pohybového aparatu a MSD

» Vznik predispozici a obtizi spojenych s MSD je déle trvajici zalezitosti
» Prvotni priznaky vzniku MSD zahrnuji predevSim bézné priznaky jako jsou:

e bolest svalu, Slach nebo kloubu,

» celkova slabost, nebo zhorsena schopnost regenerace urcitych casti tela
« Ztuhlost a ztrata svalove pruznosti

* omezeni svalove, nebo snizeny rozsah kloubni pohyblivosti

» V mnoha pripadech jsou z duvodu spatné prevence a neznalosti tyto priznaky
ignorovany a zlehcCovany, prestoze prave v tomto prvotnim stadiu je mozné
zajistit velmi ucinnou napravu, prevenci a eliminaci potencialnich obtizi.

info@hsef.cz; www.hsef.cz
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Predpoklady pro vnik poruch pohybového aparatu - rizika

» NejCastéji identifikované rizikove faktory
poruch pohyboveho aparatu a MSD jsou:
 Nevhodny pohyb tela nebo jeho
jednotlivych Casti tela
* Dlouhodobe setrvani v jedne pozici

* Nespravna pracovni poloha nebo
Spatne sezeni

* Nespravny proces manipulace,

* Nespravné postupy pri zvedani nebo
manipulaci tezkych bremen

« Opakované pohyby pfi pracovni
cinnosti, ruce/ paze/ koncetiny

« Spatneé rozlozeni / stfidani pracovnich
aktivit

info@hsef.cz; www.hsef.cz 18



Disledky pretézovani pohybového aparatu

» V souladu s vysledky provedenych studii realizovanych v ramci Clenskych
statu EU zamérenych na sledovani poruch pohybového aparatu zjisténé
obtize pohyboveho aparatu nesouviseji pouze s bezne znamymi pricinami,
jako:

« jednostranne zatezovani organismu

» poskozeni z pretezovani vyvolané opakovanymi pohyby,

 vlivy jednorazoveho namahani, spojeni s extrémni psychickou zatezi

e Spatna uroven regenerace a odpocCinku organismu predevsim

« doba vykonu prace/ sménnost

« chybejici moznost fyzicke pripravy,

« napravnych , protahovacich a relaxacnich cviku a rekonvalescence
zaméstnancu.
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Disledky pretézovani pohybového aparatu

» Poruchy pohyboveho aparatu souviseji Casto s povahou pracovni Cinnosti,
pracovnim prostfedim a celkovou fyzickou a psychickou zatézi.

» Beézne priznaky poruch a nemoci svalove a kosterni soustavy jsou v mnoha
pripadech spojeny s projevy a zménami v oblasti kloubu, kosti, svall, vazu a Slach.

Ages 18-44

studie

info@hsef.cz; www.hsef.cz

Ages 45-64 Ages 65-74

, 2020, % rozloZzeni populace USA indikujici nemoci nebo obtize spojené s MSD
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Vznik poruch pohybového aparatu a MSD

» Mezi bezné MSD patri:

« Syndrom karpalniho tunelu

« Zanety Slach

* Napéti svalu / Slach

« Podvrtnuti vazu

* Tenze krCni patere
 Komprese hrudniho kose

* Tendonitida rotatorové manzety
« Lateralni Epikondylitida

« Radialni tunelovy syndrom

info@hsef.cz; www.hsef.cz
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Zanéty nervu
(neuritida/polyneuritida )

Poskozeni funkce ukazovacku a
palce

DeQuervainuv syndrom/ bolesti
palce

Syndrom mechaniky zad
Degenerativni onemocneni disku
Praskly / herniovany disk



Vznik poruchy pohybového aparatu a MSD

» Pojmem MSD se obecné oznacuje jakékoli poskozeni
nebo onemocnéni kloubu a dalSich tkani souvisejicich

s funk€nosti a vykonnosti pohybového aparatu.
Krk

» Muskuloskeletalni poruchy obvykle zasahuji zada, krk,
ramena a horni koncCetiny, mohou se vsak tykat i dolnich

Ramena
koncetin.
Horni ¢ast patere
Lokty
Bederni ¢ast patere
O ,>“\ [/
I g3 Zapésti a ruce
S k- S
Kycle a panev
Kolena
43% 41% 29%
Kotniky a chodidla
Zada Horni Dolni

koncetiny koncetiny
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Vznik poruchy pohybového aparatu a MSD

» Z této studie provedené na zakladé pozadavku Clenskych statd EU OSHA je mozZné vysledovat
procentualni zastoupeni obtizi indikovanych zameéstnanci ve vySe vyjmenovanych specifickych
oblastech

Typ obtizi Procento zaméstnancu kteri obtize indikovali

Bolesti krku a ramen 48%
Bolesti dolni €asti zad 47%
Bolest predlokti 18%
Bolest rukou 24%
Bolest v kyc¢lich 15%
Bolest v kolenou 20%
Bolest nohou nebo chodidel 23%

Ostatni obtize 14%
Tab - Prehled obtizi MSD souvisejicich se specifickou ¢asti téla — EU OSHA 2019
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Moznosti analyzy pracovnich cinnosti a ergonomie prace

» V souvislosti s vykonem pracovnich Cinnosti obvykle provadime radu analyz
jako napriklad:

* Analyza nebezpeci a rizik

* Analyza pracovnich mist a pozic

* Dotaznikova hodnoceni a Setreni pracovni zateze
« Hodnoceni vykonu pracovni Cinnosti

« Ergonomické checklisty

* Hodnoceni manipulacni zateze

« Mereni lokalni svalove zatéze

« Méreni celkové fyzicke zatéze
« Méreni a hodnoceni pracovnich poloh
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Moznosti analyzy pracovnich cinnosti a ergonomie prace

RULA Employee Assessment Worksheet Task Name: Date:

Scores

(e B. Neck, Trunk and Leg Analysis

A. Arm and Wrist Analysis
ocate Upper Arm Position: Table A

» Moznosti detailni analyzy pracovni g

2| 3| 4 Step 9: Locate Neck Position:
- +4,

1
<o | wrist Wrist wrist wrist | *! QUL & 'JU' 20
pper [LOWER 1ist Twist Twist Twist ) Neck Score
Arm y )
2|1[2[a

Am
1 z|1]2]a 2
y a4 a1 2222333
. 1 2022223333 Step 9a: Adjust.
Stepte Adst. 3 23333344 [fneckistwsted
shoulder s raised: + 333 4| Ineckls side bending: +1
. If upper arm s abducted: +1 Ml 2 3|3/3|3 4/4 4 <
Ifarmis supported or person i leaning: 1 [ 2 2 33333444 Stepio:Locate TrunkPo
Step 2: Locate Lower Arm Position: 3 344444550 2 I @
o = = 7 1033444455
r V4 V 4 6000 S 3 B2 44444553 ,"
| \ BN+ 4 444555
1044444555 £
4 2 44444555  SepionAdut
Lower Am Score 3 444555 66 Munkistwsted# Trunk score
1 s s s s se e 7 [Itunkissideendng
Step 2a: Adjust = . ; 5 5 ; ORIk Step 11: L
r v V4 r v v ’ Ifeftner arm % working across midine o out to side of bocy: Add +1 5 5 677 T e supported:
Step 3: Locate Wrist Position: 366677778 o2 Leg Score
S i 7 77778809 Nege | Tabie 8 Trunk Posture
B 6 I20is 88838 999 [N £ 0 0
= 3 °99993 93 e LB Lep Leg Lo Lep Lep
- TR G4 58 0 1A 0
Neck, Trunk, Leg Score. . EEEEB0EB00HD
Table C 3[2 HHOC
r 1234567 2 232345
Step 3a: Ad W1233455 2o ii3iasses 7o
Tt & bent rom midine: Ac -1 213/{814/515 Posscesa Tes
22234455 a0 .
Step 4: Wrist Twist: R I s 7777788853833
I wristis tisted in mic-ange: 41 st T . . 3 3|3 pEREAN 6 888883838 999
e e I maange st Tt Score st Score - ABRnn
fwristis at or near end of range: +2 4l 4151616 Step 12:Lookup Posture Score n Table B:
Step 5: Look-up Posture Score in Table A: Score 5 4 4 45677 Using values from steps 91 abov
Using values from steps 14 above, locate score in 64456677 locate score in Table B Posture B Seore
Table A 75566777
5567777

Analyza man
RULA analyza

Assessmen

4 r r a4
Posture Score A z Step 13: Add Muscle Use Score
Step 6: Add Muscle Use Score 88 ! ! If posture mainly static (Le. held>1 minute),
If posture mainly static (ie. held>1 minute), i Orif action repeated occurs 4X per minute: +1
Or if action repeated occurs 4X per minute: +1 ez Ll ) Muscle Use Score

T ceepiabi posture :
Step 7: Add Force/Load Score Muscle Use Score | 3.4 = urther Investgatn, change may be needed |y rabq < 44 e et g
If load < 4.4 Ibs. (intermittent): +O

foad 4410 22 e (termitent +

If load 4.4 to 22 Ibs. (static or repeated): +2

more than 32 s of repested or shotks. +3 [

Ifload <.4.4 Ibs. (intermittent)
56 = further investigation, change soon Ifload 4.4 to 22 Ibs, intermittent): +1

7= investigate and implement change Ifload 4.4 to 22 Ibs, (static or repeated): +2

If more than 22 Ibs. or repeated or shocks: +3
Step 15: Find Column in Table C

‘Add values from steps 1214 to obtain

Neck, Trunk and Leg Score. Find Column in Table C. Neck, Trunk, Leg Score

Force /Load Score

Step 8: Find Row in Table C

Add values from steps 5.7 to obtain
Wrist and Arm Score. Find row in Table C. st & Am Score RULA Score

apid Uper Limb

based on RULA: a survey method forthe investigation of workselated upper imb dlsorders, McAtamney & Corlett Applied Ergonomics 1993, 24(2) 9499

REBA Employee Assessment

Task Name:
Worksheet
1 4
. .
a I I a Z a Ra Id E ntl re Bod A. Neck, Trunk and Leg Analysis Scores B. Arm and Wrist Analysis
Step 1: Locate Neck Position TableA Neck Step 7: Locate Upper Arm Position:
M gl 02 2 a0 422 1 2 3 “ 2 o 2 W s P o w0
L& Tz s 4[] 2[s[4[1]2]3]4
Neck Score 1123412343 35%6 \
Tunk 2 234534564567 :
Stplam Posture 3 2 456 45675678
ok o +1 Sore 4 356756786789 g
1f neck s side bending: +1 S 267867857509 5 Hadee
. IF upper arm s abducted: +
5‘*’-" : Locate Trunk Position e 1 armis supported or person is leaning: -1
20008 W . Tabled Upper Am Score
= 1 2 Step 8: Locate Lower Arm Position:
J Wist 123123 “ 2 g 2
22123 oo () 760
123234 |
Upper 211 2 2 20 100+
Step 22: Adjust.. i 454 Lower Am score
If trunkis twisteds + |28 ¢ 5 5 506 7
I trunkis side bending: +1 Trunk score - BHUHOE Step 9: Locate Wrist Posi

“

Step 3: Legs Miust: 515 2 15

Table € r | W = st Score

1234567 89101112 Stepa: Adjust

Step 4: Look-up Posture Score InTable A 111233 s s 77 7 Ifwistisbentirommidine or twisted : Add +1
Using volues from seeps 1.3 above, 2 122344566778 gtep10: Look-up Posture Score in Table B

3 23334567788 8 Usngvalussfomsteps 79 sbove locate score n Table 8

posture Score A |  OOnDEOHDOBOD
Step 5: Add Forcelload Score 414 7 Step 11: Add Coupling Score Posture Score B
Ifload < 11 Ibs. : 5 4445678899 9 9 welfiting Handle and mid range power grip, good: +0'
1f load "(’JZUDS ‘1 6 6 6 6 7 8 28 9 9 10101010 Acceptable but not ideal hand hold or coupling
Ifload > 2: 7 77 7 8 5 5 5101011 1111 acceptable with another body part, fair: +1
RS Shock o ol bud p fforc: 20 +1 e end s & 5 8 5 5 1010101010 1 11 11  Hand hold not acceptabie but possibe, poar: +2 Coping e
Step 6: Score A, Find Row in Table C 9 99910101011 1111 1212 12 o hendes Swkward unsfe with any body pary
Add values from steps 4 & 5 to obtain Score A. 10 101010 11 11 11 11 12112 12 12 12 iy
Find Row in Table C. Score & 1111111111 121212 12 12 12 12 12 Step 12: Score B, Find Column in Table C
=151 >[19] 19 17 17 15  Add values from steps 10 &11 to obtain

Scorin 121212112112 1212 12 12 1212 1212 5core g, Find column in Table C and match vith scores
1 = Negligible Risk Score A in row from slepﬁmob(am Table C Score. core

2-3 = Low Risk. Change may be needed.

47 = Medium Risk. Further Investigate. Change Soon.

810 = High Risk. Investigate and Implement Change TableCSore  Aduiy Score Reeh Score
2 6 11+ = Very High Risk. Implement Change

Step 13: Activity Scor
1 Tt mote bty ars are he for Jongr than 1 minute (sttic)
+1 Repeated small range actions (more than 4x per minuts
1 Ao Cas raid rge TS cPange 1 Lstees o unsiaie base

info@hsef.cz; www.hsef.cz

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



CO JETO RULA

» RULA analyza (Rapid Uper Limb

Assessment)

* je ergonomicky nastroj pro
hodnoceni rizik na pracovisti,
ktery umoznuje zhodnotit riziko
muskuloskeletalniho zatizeni
hornich koncetin a krku.

McAtamney a Corlett, 1993)
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RULA Employee Assessment Worksheet

A. Arm and Wrist Analysis
Step 1: Locate Upper Arm Position:

— +2 L3

Step 1a: Adjust..

If shoulder is raised: +1

If upper arm is abducted: +1

If arm is supported or person is leaning: -1

Step 2: Locate Lower Arm Position:

+ 2 g +2 A 100™+
{ 60100° @ 060 <
@ Lower Arm Score
Step 2a: Adjust...

If either arm is working across midline or out to side of body: Add +1
Step 3: Locate Wrist Position:

4 .
90+

Upper Amm Score

1 r |2 5 B s
i’ i»«- W
Step 3a: Adjust...

If wrist is bent from midline: Add +1

Step 4: Wrist Twist:
If wrist is twisted in mid-range: +1
If wrist is at or near end of range: +2

Wrist Twist Score ‘Wrist Score

Step 5: Look-up Posture Score in Table A:
Using values from steps 14 above, locate score in
Table A

Step 6: Add Muscle Use Score

If posture mainly static (i.e. held>1 minute),

Or if action repeated occurs 4X per minute: +1

Step 7: Add Force/Load Score Muscle Use Score
If load < .4.4 Ibs. (intermittent): +O

If load 4.4 to 22 Ibs. (intermittent): +1

If load 4.4 to 22 Ibs. (static or repeated): +2

If more than 22 Ibs. or repeated or shocks: +3 Force / Load Score

Step 8: Find Row in Table C
Add values from steps 5-7 to obtain
Wrist and Arm Score. Find row in Table C.

Posture Score A

‘Wrist & Arm Score

Task Name:

Scores
Wrist Score
Table A
2 3 4
Wrist Wrist Wrist Wrist

Upper 18 T Twist Twist Twist Twist

Arm  Arm
a2l 2] 1] 2] 1] 2
012222333
1 2 22223333
30023333344
10023333444
2 2033333444
303 4444455
1 33444455
3 234444455
3 4 4 4 44555
1044444555
a 20044444555
3044455566
1 55555667
5 2056666777
3066677778
10077777889
6 2005553838909 09
30999990999
Neck, Trunk, Leg Score
Taole ¢ EREEEEE
11233455
22234455
33334456
Wrist/Arm 4 3 3 3 4 5 6 6
Score 5 4 445677
6 4 456677
75566777
8 5567777

Scoring (final score from Table C)

1-2 = acceptable posture

3-4 = further investigation, change may be needed
5-6 = further investigation, change soon

7 = investigate and implement change

RULA Score

+

Date:

B. Neck, Trunk and Leg Analysis
Step 9: Locate Neck Position:

o0 +2 1020 +3 A\ 20+ +4.gin exensior
&. | R
If neck is twisted: +1

Step 9a: Adjust...
If neck is side bending: +1

Step 10: Locate Trunk Position:

Step 10a: Adjust...

If trunk is twisted: +1 Trunk Score
If trunk is side bending: +1
Step 11: Legs:
If legs and feet are supported: +1
If not: +2 Leg Score
Neck Table B: Trunk Posture Score
Posture L 2 = o e g
score 685 legs Legs Legs Legs Legs
0297303903030 %6
1 13233455¢6¢677
2 232345556777
3 3334455686777
4 5556677777838
5 7777784888888
6 8383838 88999939

Step 12: Look-up Posture Score in Table B:
Using values from steps 9-11 above,
locate score in Table B

Step 13: Add Muscle Use Score
If posture mainly static (i.e. held>1 minute),
Or if action repeated occurs 4X per minute: +1

Step 14: Add Force/Load Score

If load < .4.4 Ibs. (intermittent): +O

If load 4.4 to 22 Ibs. (intermittent): +1

If load 4.4 to 22 Ibs. (static or repeated): +2

If more than 22 Ibs. or repeated or shocks: +3

Step 15: Find Column in Table C
Add values from steps 12-14 to obtain
Neck, Trunk and Leg Score. Find Column in Table C. Neck, Trunk, Leg Score

Posture B Score

Muscle Use Score

Force / Load Score

based on RULA: a survey method for the investigation of work-related upper limb disorders, McAtamney & Corlett, Applied Ergonomics 1993, 24(2), 91-99
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CO JE TO REBA

» REBA analyza (Rapid Entire Body
Assessment)

 je ergonomicky nastroj ktery
umoznuje hodnotit riziko
muskuloskeletalniho zatizeni
celeho tela a dalsich rizik
souvisejicich s pracovnimi
ukoly.

info@hsef.cz; www.hsef.cz
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REBA Employee Assessment
Worksheet

Task Name: Date:

A. Neck, Trunk and Leg Analysis Scores
Step 1: Locate Neck Position

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

- 2 + + +: +: + "
020 *2 N0+ 2 1 e 3 1 . ? 20 2 2045+ woo 90+
Legs
ﬁ Neck Score *-‘
[\Y V) \WARY | Trunk N

1[2[3[4[1]2][3[4[1]2]3]42
1 123412343356
2 234534564567
Step 1a: Adjust... Posture 3 2 4 56 4567 56 7 8
If neck is twisted: +1 Score 4 3567567867829 Step 7a: Adjust...
If neck is side bending: +1 5 467 8 6 7 8 9 7 8 9 9 Ifshoulderis raised: +1

If upper arm is abducted: +1

If arm is supported or person is leaning: -1

Step 2: Locate Trunk Position
Lower Arm Upper Arm Score

o 42— nowmn 42 43 20°.60° 43 normon 44 60 Table B
0'- 20 >20 1 2 Step 8: Locate Lower Arm Position:
0-20 \ Wrist 1 2 3 1 2 3 M 2 2 R
r i1 221 23 607100 oee
% Upper 2 123 2 3 4 \ 100
+

Step 2a: Adjust... e 3 345455 Lower Arm Score
If trunk is twisted: +1 Score 4 455567
If trunk s side bending: +1 Trunk Score 56787838 Step 9: Locate Wrist Position:

6 7 8383899

Step 3: Legs Adjust: + s 2 15

“ 3060

Wrist Score

1234567 8 9101112 Stepoa: Adjust... :
Step 4: Look-up Posture Score in Table A 1 111233456 7 7 7 Ifwristisbentfrommidline or twisted : Add +1
Using values from steps 1-3 above, 2 122 3 445667738 i
Step 10: Look-up Posture Score in Table B
Locate score in Table A posture Scora A 3 2 333456778288 Using values from steps 7-9 above, locate score in Table B
Step 5: Add Force/Load Score 4 3444567828999 Step 11: Add Coupling Score Posture Score B
Ifload < 11 Ibs. : +0 5 4 44567 8899 9 9 wellfitting Handle and mid range power grip, good: +0
Ifload 11 to 22 Ibs. : +1 6 6 6 6 7 8 8 9 9 1010 10 10 Acceptable but not ideal hand hold or coupling
If load > 22 Ibs.: +2 7 7 7 7 8 9 9 9 101011 11 11  2acceptable with another body part, fair: +1
Adjust: If shock or rapid build up of force: add +1  Force / Load Score s 8 8 8 9 10101010 10 11 11 17, Hand hold not acceptable but possible, poor: +2 Coupling Score
Step 6: Score A, Find Row in Table C 9 9.9 910101011 1111121212 'l‘l‘j,;izg;fts‘;jl";'f“ﬂd' unsafe with any body part,
Add values from steps 4 & 5 to obtain Score A. 10 1010 10 11 11 11 11 12 12 12 12 12 ’
Find Row in Table C. Score A 1 1111 11 11 12 12 12 12 12 12 12 12, Step 12: Score B, Find Column in Table C
_ Add values from steps 10 &11 to obtain
Scoring 12.12112112/12.12/12 12 12 12 1212 12| ge0re . Find column in Table C and match with

1 = Negligible Risk Score B
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 Activity Score REBA Score
11+ = Very High Risk. Implement Change

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

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



Moznosti analyzy pracovnich cinnosti - REBA
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A. Neck, Trunk and Leg Analysis Scores
Step 1: Locate Neck Position Table A
+ 0-20° *2 20+ *2.2m 1
extenson
Legs 1 2 3 4
Neck Score 1 1 2 3 4
Trunk 2 2 3 4 5
Step 1a: Adjust... Posture 3 2 4 5 6
If neck is twisted: +1 Score 4 3 5 6 7
If neck is side bending: +1 5 4 6 7 8
Step 2: Locate Trunk Position
+1 0 Y2 nawnwe 42 +3 20°-60° *3 ~ medomon 44 60" Table B
0-20° >20°
20 \ Wrist 1
' N 1
— 2
Step 2a: Adjust... 3 3
If trunk is twisted: +1 44
If trunk is side bending: +1 Trunk Score SN 6
Step 3: Legs Adjust: .

29
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Moznosti analyzy pracovnich cinnosti - REBA

B 7 8 8 8 9 9

Step 3: Leg Adjust:
1 Bomkgsdown 42 Onolegrased o4 33 60" 42 6O
J A | Table C
ﬁ: ? Leg Score Score A Score B
1 23 456 7 8 911112
Step 4: Look-up Posture Score in Table A 1 11123 3 456777
Using values from steps 1-3 above, 2 1 2 2 3 4 45 6 6 7 7 8
Locate score in Table A 3 2 33 3 456 7 7 8 8 8
Posture Score A

Step 5: Add Force/Load Score 4 344456728889 989
If load < 11 Ibs. : +0 5 4 4 456 7 8 8 9 9 9 9
If load 11 to 22 Ibs. : +1 6 6 6 6 7 8 8 9 910101010
If load > 22 Ibs.: +2

. L 7 7 7 7 8 9 9 910101111 N
Adjust: If shock or rapid build up of force: add +1 Force / Load Score 8 8 8 8 9 10 10 10 10 10 11 11 11
Step 6: Score A, Find Row in Table C 9 9 9 9 101010 11 11 11 12 12 12
Add values from steps 4 & 5 to obtain Score A. 0 101010111111 11121212 12 12
Find Row in Table C. Score A 1111111111 1212 12 1212 12 12 12
Scoring 12 121212121212 121212 12 12 12 Score
1 = Negligible Risk
2-3 = Low Risk. Change may be needed. L
4-7 = Medium Risk. Further Investigate. Change Soon. 2-3
8-10 = High Risk. Investigate and Implement Change Table C Score Activity Score REBA Score -

11+ = Very High Risk. Implement Change

info@hsef.cz; www.hsef.cz 30



Moznosti analyzy pracovnich cinnosti - REBA

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

1 +2

Step 7a: Adjust...
If shoulder is raised: +1

If upper arm is abducted: +1 -
If arm is supported or person is leaning: -1

Upper Arm Score

Step 8: Locate Lower Arm Position:

+1 +2 +2
60"-100" 0%-60° \
100+
Lower Arm Score

info@hsef.cz; www.hsef.cz 31
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Moznosti analyzy pracovnich cinnosti - REBA

Step 9: Locate Wrist Position:
5a5 *2 15

1 +2 15+
\
- %/’—' Wrist Score
/l

Step 9a: Adjust...
If wrist is bent from midline or twisted : Add +1

4+

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 Posture Score B
Well fitting Handle and mid range power grip, good: +0
Acceptable but not ideal hand hold or coupling
acceptable with another body part, fair: +1

Hand hold not acceptable but possible, poor: +2

No handles, awkward, unsafe with any body part,
Unacceptable: +3

Coupling Score

Step 12: Score B, Find Column in Table C
Add values from steps 10 &11 to obtain Score
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 3
+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 1
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Moznosti analyzy pracovnich cinnosti - RULA

\
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Moznosti analyzy pracovnich cinnosti - RULA

Scores
A. Arm and Wrist Analysis Wris Score
Step 1: Locate Upper Arm Position: Table A : 5 . .
+
U . Wrist  Wrist  Wrist  Wrist
:rp’ Twist Twist Twist Twist
m
12121212
B 1 2 2 2 23 3 3
1 222223333
Step 1a: Adjust... - 23333 3 4 a
If shoulder is raised: +1
If upper arm is abducted: +1 - 2 3333444
If arm is supported or person is leaning: -1 0 2 12 33333444
pper Arm Score
Step 2: Locate Lower Arm Position: ~ 3 3 4444455
" e — T = 3 3 444455
R 060 3 02034444455
\ 3 44444555
4 20 4 4 444555
Lower Arm Score - 4 4 455 5 6 6
5 555 5 6 6 7
Step 2a: Adjust... -
If either arm is working across midline or out to side of body: Add +1 5 - 5 6666 7 77
Step 3: Locate Wrist Position: BN 6 6 6 77 778
+ +2 i B 5 +3 -~ -77777889
o 1515
\ 6 "2 38 388 8 9 9 9
F- ')h 03999999939
: | ——
Table C o o i e b e

info@hsef.cz; www.hsef.cz 34




Moznosti analyzy pracovnich cinnosti - RULA

E B O =WV o Neok Tunk Legscr

Step 3a: Adjust...
If wrist is bent from midline: Add +1

Step 4: Wrist Twist:
If wrist is twisted in mid-range: +1
If wrist is at or near end of range: +2

Step 5: Look-up Posture Score in Table A: Score
Using values from steps 14 above, locate score in
Table A

Step 6: Add Muscle Use Score
If posture mainly static (i.e. held>1 minute),

Or if action repeated occurs 4X per minute: +1 Scoring (final score from Table C)
1-2 = acceptable posture

3-4 = further investigation, change may be needed
5-6 = further investigation, change soon

w
4
wn
¥

Wrist Twist Score Wrist Score Wrist / Arm

(= QLW L I SN WU EV R WL Ry W)

Posture Score A

Puowvewmn-
W W s b W W R e
W T R R N TVRE FUR N N N
sl ov oo b B W
sosl o oy o s s
e I N R . R BT BT R - )
Slsl sl sl oy on unoun

6

Step 7: Add Force/Load Score Muscle Use Score
If load < .4.4 Ibs. (intermittent): +O

If load 4.4 to 22 Ibs. (intermittent): +1 7 = investigate and implement change
If load 4.4 to 22 Ibs. (static or repeated): +2

If more than 22 Ibs. or repeated or shocks: +3 Force / Load Score

Step 8: Find Row in Table C

Add values from steps 5-7 to obtain RULA Score

Wrist and Arm Score. Find row in Table C. Wrist & Arm Score
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Moznosti analyzy pracovnich cinnosti - RULA

B. Neck, Trunk and Leg Analysis
Step 9: Locate Neck Position:

+1 0-10° +2 10-20" +3 \20‘* +4‘//‘ n extension
‘ 3 Neck Score
\ \

+1

Step 9a: Adjust...
If neck is twisted: +1
If neck is side bending: +1

Step 10: Locate Trunk Position:

w0.600 4

b} +2 +3 -~
‘ ‘r. | A

Step 10a: Adjust...

If trunk is twisted: +1

If trunk is side bending: +1

Step 11: Legs:

If legs and feet are supported: +1
If not: +2

Trunk Score

Leg Score

info@hsef.cz; www.hsef.cz
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Neck Table B: Trunk Posture Score
I 1 2 3 4 5 6
Score “CB5 Legs Legs Legs Legs Legs
121212121212
1 1 32 3 3 45566 77
2 2 32 3 455546777
3 3334455866777
< S S 56 6 77 7 7 7 8 8
5 7 7 7 7 7 8 8 8 8 8 8 8
6 8 8 8 8 8 8 8 999 99

Step 12: Look-up Posture Score in Table B:

Using values from steps 9-11 above,
locate score in Table B

Step 13: Add Muscle Use Score
If posture mainly static (i.e. held>1 minute),
Or if action repeated occurs 4X per minute: +1

Step 14: Add Force/Load Score

If load < .4.4 Ibs. (intermittent): +O

If load 4.4 to 22 Ibs. (intermittent): +1

If load 4.4 to 22 Ibs. (static or repeated): +2

If more than 22 Ibs. or repeated or shocks: +3

Step 15: Find Column in Table C
Add values from steps 12-14 to obtain

Neck, Trunk and Leg Score. Find Column in Table C.

Posture B Score

Muscle Use Score

Force / Load Score

Neck, Trunk, Leg Score
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MODERNI METODY V ERGONOMII A HODNOCENiI PRACOVNI ZATEZE

» S rozvojem IT systému a digitalnich technologii méfeni a zpracovani ziskanych informaci je
mozné pro analyzu a hodnoceni pracovni zatéze vyuzit nasledujici technologie:

* Analyza pohybu
« 2D a 3D kinematicka analyza pohybu

» Techniky Motion Capture (zachyceni pohybu téla nebo jeho Casti pomoci kamer nebo
specialnich Cidel)

« Posturalni analyza

* Analyza telesna zatéz a svalové prace

* Analyza manipulacnich zateze

 RULA analyza (Rapid Uper Limb Assessment)

 REBA analyza (Rapid Entire Body Assessment)
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Méreni a analyza pracovnich cinnosti pomoci Motion Capture
technologie

» Pro analyzu celkoveé pohybové zatéze vyuzivame nejnovejsich
nastroju pro sledovani pohybu lidského téla MoCap (Motion 4
Capture) spolec¢né s 3D Kinematickou analyzu pohybu
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Moznosti detailni analyzy pretizeni pohybového aparatu na zaklade
zaznamu 3D Kinematiky pohybu pri vykonu pracovnich cinnosti

13%

42%
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A. Arm and Wrist Analysis

Upper Arm Position

+1 +2 +2 +3 +
n
enension

x g oo 20-45° 45900 o0+

If shoulder is raised +1

Lower Arm Position

+ +2 —
+1

‘\m»

If arm is working across midline or is out to side of body +1

60-100° 0-60°

Wrist Position

40

XSEens

Table A. Wrist posture score
1 2 3 4
Upper | Lower Wrist Wrist Wrist Wrist
arm arm twist twist twist twist
1 2 1 2 1 2 1 2
1 1 2 2 2 2 3 3 3
1 2 1 2 2 2 2 3 3 3
3 2 3 3 3 4 4 4 4
1 2 3 3 3 3 4 4 4
2 2 3 3 3 3 3 4 4 4
3 3 4 4 4 4 4 5 5
1 3 3 4 4 4 4 5 5
3 2 3 4 4 4 4 4 5 5
3 4 4 4 4 4 5 5 5
1 4 4 4 4 4 5 5 5
2 4 4 4 4 4 5 5 5
4 4 4 5 5 6 6
1 5 5 5 5 5 6 6 7
5 2 5 6 6 6 6 6 7 7
3 6 6 6 7 7 7 7 8
1 7 7 7 7 7 8 8 9
6 2 8 8 8 8 8 9 9 9
3 9 9 9 9 9 9 9 9




Méreni a analyza zatéze pracovni cinnosti pomoci
3D Kinematické analyzy pohybu
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Méreni a analyza zatéze pracovni cinnosti pomoci
3D Kinematické analyzy pohybu
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Déekuji za pozornost

Martin Rohrich
mobil: 602 582 996

Dékujeme za spolupraci a pomaoc:
HZS Most; spole€nosti Xsens

Tento material je vystupem vyzkumného ukolu 04-2020-VUBP Prevence muskuloskeletalnich poruch v disledku manipulace s bfemeny — spravna manipulace s bremeny u specifické vybrané skupiny
zaméstnanc(, feSeného Vyzkumnym Ustavem bezpecnosti prace, v. v. i., v letech 2020—2021, v ramci institucionalni podpory Ministerstva prace a socialnich véci.
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