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Overgripande . Repetitivt arbete . Obekvam arbetsstallning . Manuell hantering
QEC  Washington NIOSH
state hazard OCRA RULA RERA Kmli I—ation
Zone
checklist
Skjuta dra la Nej Nej Nej Ne;j Nej Nej Nej Nej Nej Ja Nej Nej
Tunga lyft la Ja Nej Nej Nej Nej Nej Nej Delvis la Nej la Ja
Repetitivt arbete la Ja Ja Ja Ja la Ja Ja Delvis Nej Nej Nej Nej
Vibrationer la Ja Ja Ja Nej la Nej Nej Nej Nej Nej Nej Nej
Nacke axlar la Ja Ja Ja Delvis Delvis | Nej Nej Ja Ja Nej Nej Nej
Underarm hand la Ja la la la la Ja Ja la Ja Nej Nej Nej
Landrygg Ja Ja Ja Nej Ja Nej Nej Nej Ja Ja Ja Ja Ja
Ben Nej Ja Nej Nej Nej Nej Nej Nej Nej Ja Ja Delvis Nej
Kné/huksittande Nej Ja Nej Nej Nej Nej Nej Nej Nej Nej Ja Ja Nej
Inkluderar dos (tid) la Ja Ja la Ja la Ja Nej Nej Nej Ja la Ja
Uttalad delaktighet Ja Ja Ja Nej Nej Nej Ja Ja Nej Nej Nej Nej Nej
fran arbetstagaren
Arbetstider pauser Nej Nej la Delvis Delvis Ja Nej Nej Nej Nej Nej I\!fii
Synférhallanden Ja Nej Delvis | Nej Ja Nej Nej | Nej Nej Nej Nei ‘“’*swvnqg;l:;ﬁ:w“ " T
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Kraft
Arbetstallning
Repetitioner
Dos
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wvesrer | QUICK exposure check

Shoulder/Arm H Is the maximum weight handled
MANUALLY BY YOU in this task?
C When the task is performed, are the hands 1 Liak K |
(select worse case situation) ight (5 kg or less)
C1 At or below waist height? H2 Moderate (6 to 10 kg)
G2 At about chest height? H3 Heavy (11 to 20kg)
C3 At or above shoulder height? H4 Very heavy (more than 20 kg)

D Is the shoulder/arm movement .
J On average, how much time do you spend

D1 Infrequent (some intermittent movement)? per day on this task?
D2 Frequent (regular movement with some pauses)? J1 Less than 2 hours
D3 Very frequent (almost continuous movement)? 5o T —

J3 More than 4 hours

Total score for Shoulder/Arm
Sum of Scores 1 to 5
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Steg 3: Bestdmning av kraftpoéng

Overarmen langre framat, at sidan
eller bakatlyft an pa bildema och

=

Tidspoang (steg 1) (T)
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SJUKHUSET Berdkna riskpodng

(AxT)

Steg 3A Steg 3B Steg 3C utan std
Ange den mest aktiva handen Tidspodng kraftutévning i Antal kraftanstrangningar/ 2,5 3,5
(H,V,B) sek/min minut {frekvens)
(for varje rorelse/moment)
Kraft Beskrivning och exempel <4 4-30 3-60 <4 4-30 >30
Titen Litet tryck med fingrar (tex hala
Viki=100g | en biyerispenna med 2 eller 3
Kraft<1 N | fingrar), sortera, trycka latt med (Starkt) uppdragna axlar
fingrar 0 15 3 1 25 4
Medel Halla litet motordrivet verktyg
V100- | medfingrar/hand. 3 4
10000 Talgripa, halla defar, montera,
K 1-10N trycka hart 0 25 4 1 25 4
Storre Slan_\gt grepp med .handen j ‘
V 1-3 kg (anvéndning av knivitdng, hantering
AN | s s (o pasmaateie) a = s 2 2 8
Stor Mycket kraft med armen, (tunga
:;ﬁ ;gN verklyg, tung mandve) g i 2 > T = Podang for arbetsstallning nacke/skuldra = hogsta poang =
“peak” Sla med handfiata eller knytnave
3 5 3
Steg 3D Kraftpoing = hogsta infingade vardet = .
Ohs! Om helasininnen fiverstiner & ka heddms dan med annan metord (t ex fir skiufa/dra eller manuell hanterina )
Steg 7 Total riskpodng:
Notera podngen fran steg 3 - 6 (A) Poéng
Kraftpodng (steg 3)
Poéng arbetsstallning nacke/skuldra (steg4A) e
Poang arbetsstdllning underarm/handled (steg4B) I ...
Vibrationspoéng (steg 5)
Poédng andra faktorer (steg 6) s +
Summera poang (A) warenas .
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Total dagsbelastning

Hur gor man nar man har flera olika
arbetsuppgifter per dag?




The Shoulder Tool 0.1.2

UNIVERSITET | =3r baserad pa principer om hallfasthet av senor

(extensor digitorum longus)

S-N Curve

Log Stress

Log Cycles to Failure

Figure 1. Example of an S-N diagram, relating the level of stress
(S) to the number of cycles to failure (N).

AKADEMISKA Musculoskeletal disorders as a fatigue failure process: evidence, implications and research needs

SJUKHUSET
Sean Gallagher & Mark C. Schall Jr.Ergonomics , 60:2, 255-269 2017,
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The Shoulder Tool

Task # Type of Task Lever Arm Load Moment Repetitions
(cm) (N) (N.m) (per work day)

1 'Handling Loads v T w0 ] [ s | 276

2 'Handling Loads v [ s ] [ 20 ] 136

3 Horizontal PushorPull ~| | 30 | [ 100 | 300

4 |PushorPullDownward v| | 40 | | 10 | 116

5 'Handling Loads vl [ e | ] 70 ] 402

6 'Handling Loads vl ] I | 0.0 ]

7 'Handling Loads v | | 0.0 ]

8 'Handling Loads v | | 0.0 ]

9 'Handling Loads v | | 0.0 ]

10 Handling Loads ¥ | | 0.0 ]
Total Cumulative Damage:
Probability of Shoulder Outcome (%):

Reset

© 2019 Dania Bani Hani, Rong Huangfu, Richard Sesek, Mark Schall, and Sean Gallagher

Unit: English | Metric

Damage % Total
(cumulative) (damage)
| ‘ 40.8
0.00110 0.6
0.00607 33
0.00300 1.6
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
o oassos
s

Calculate
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Handling loads
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Handling loads

50 Newton
The Shoulder Tool
Type of Task Lever Arm Load Moment Repetitions
(cm) (N) (N.m) (per work day)

[ Handling Loads v | | 40 | | 50 | 276
[Handling Loads v] | | ] | 0.0 |:|
| Handling Loads wa] | | ] | 0.0 [ ]
| Handling Loads v || | 0.0 ]
[Handling Loads v | ] | 0.0 |:|
| Handling Loads v] | | | | 0.0 |:|
| Handling Loads v] | || | 0.0 |:|
| Handling Loads v | | | 0.0 |:|
[Handling Loads v] | | | 0.0 |:|
[Handling Loads v] | | | 00 ]

Total Cumulative Damage:

Probability of Shoulder Outcome (%):

Unit: English | Metric

Damage % Total
(cumulative) (damage)

0.00197 100.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.00197

16.2
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Handling loads

>

S kg

50 Newton

Sl e hen 0 1000

Sannolikhet skada

2000 3000 4000 5000

Antal lyft/repetitioner per dag
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cm

10 reps/minut
4h per dag

= 2400 reps/dag




The Shoulder Tool

Unit: English | Metric

Task # Type of Task Lever Arm Load Moment Repetitions Damage % Total
(cm) (N) (N.m) (per work day) (cumulative) (damage)
1 Horizontal Push or Pull  ~ 40 6 2.4 . 2400 0.00058 100.0
2 'Handling Loads v 0.0 | 0.0 0.0
3 Handling Loads v 0.0 0.0 0.0
4 Handling Loads v 0.0 0.0 0.0
5 Handling Loads v 0.0 ' 0.0 0.0
6 Handling Loads v 0.0 0.0 0.0
7 Handling Loads v 0.0 0.0 0.0
8 Handling Loads v 0.0 | | 0.0 0.0
9 Handling Loads v 0.0 | 0.0 0.0
10 Handling Loads v 0.0 ] 0.0 0.0

Total Cumulative Damage: 0.00058

Probability of Shoulder Outcome (%): 10.5

Reset Calculate

D 2019 Dania Bani Hani, Rong Huangfu, Richard Sesek, Mark Schall, and Sean Gallagher
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Shoulder Risk Assessment Based on Fatigue Failure Theory

Dania Bani Hani, Sean Gallagher, Richard F. Sesek, Rong Huangfu, Mark C. Schall Jr., and Jerry Davis
Auburn University, Auburn, Alabama

Proceedings of the Human Factors and Ergonomics Society 2019 Annual Meeting

Cumulative Damage Measure vs shoulder risk

0.6 —_— Fit
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Cumulative Damage quartiles

Figurel: Relationship between the CD quartile and the proba-
bility of shoulder pain (current shoulder pain (1/2 vs 4/53)).
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Begrasningar

- Statisk belastning
- Anatomisk struktur impignement
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4 Arm Elevation Viewer = X
f File Help
Axivity Data { C:Wsers\petpa312\Box Sync\Projekt BOX\Axivity algoritm\flash data\Clean roc \ [ Open file | | rim-Start [ Trim-Ena L
[ oad data
. 5.2 | 13-Jan-2020 20:38:21 13-Jan-2020 20:45:13 |
Status: Elevation Calculated. Export summary and activity data | |
Device ID Activity Start End Duration Zero Reference (x. y, z)° - [Time] Elev. Pentl. 50% | Elev. Pontl. 30% | Time > 30° (min) | Perc. T> 30° Time > 60° (min) | Perc. T > 60° Time > 30° (min) EI
NaN  Stada rum 13-Jan-2020 20:40:32  13-Jan-2020 20:44:51 00:04:19 (13, 103, 89) - [13-Jan 20:40:29] 27.14 58.75 0.48 11.18 0.10 241 0.06
1
| Add Next Activity |
| Zoom-in60s | Zoom-OutMax | Accelerometer Position
180 [ Define Start, End and Zero Reference
= |
c 1% ! Cursor | 13-Jan-2020 20:44:51
= | 1 |
£ |
g | | | MarkStart | | MarkEnd |
o 451 I |
= |
[ Mark Zero Reference [
(1] 1 1 ] 1 1 1 1 T | ]
20:38 20:39 20:40 20:41 20:42 20:43 20:44 20:45 20:46
Time Jan 13, 2020
Arm Elevation - Stada rum Calculation and Export
180 Elevation
PainArc
150 |- Calculate
> 120
g Plot | Stada rum v |
= 90
B
w -
- | Export Summary |
0
| Export Elevation Data |
0 1 1 1 1 1 1 1 1 J
20:40:30 20:41:00 20:41:30 20:42:00 20:42:30 20:43:00 20:43:30 20:44:00 20:44:30 20:45:00
Time Jan 13, 2020
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Arbets-
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LAMDSTINGET BEOHOT aneuet

1

Armlyft dver 60°
Mer an 10% av arbetsdagen

Utan stod for underarmen
Median vinkel > 30 grader

Median belastning
Rorelsehastighet dverarm 60° /s
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