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Perceived Exertion (RPE), Comfort, and Control Assessment

As you become more familiar with your body's reactions during exercise, you'll learn to recognize when
it's time to change how hard you work. For instance, consider a walker aiming for moderate-intensity
exercise. Their target would be to hit a "somewhat hard'' level, corresponding to 12-14 on the Borg Scale.
Should they find their effort registering as ""very light" (a 9 on the Borg Scale), this is an indicator to ramp
up your pace. Conversely, if the walker experiences his or her effort as "extremely hard" (ranking at 19
on the Borg Scale), it's a sign to reduce the intensity, slowing down to stay within the moderate-intensity
zone.

Rating of Perceived Exertion

6 - No exertion, sitting and resting
7 - Very, very light
8 - Very, very light
9 - Very light
10 - Very light
11 - Fairly light
12 - Somewhat hard
13 - Somewhat hard
14 - Somewhat hard
15 - Hard
16 - Very hard
17 - Very hard
18 - Very, very hard
19 - Extremely hard
20 - Maximum exertion (Borg, 1998)

1. Scoop Shovel

Worksheet 1: Comfort and Cardiovascular Effort Assessment for Shovel Use
Participant Information:

Participant ID:

Shovel Types (A, B,C,D,E,. G H, L L K, L. M,N.......oovevrnn.... ):

Task Description: Scoop up wood pellets and transfer them to a wheelbarrow.
Comfort Evaluation for Scoop Shovel:

1. On a scale from 1 to 5, rate the overall comfort of using the shovel (1 being extremely
comfortable, 2 comfortable, 3 moderately comfortable, 4 uncomfortable, 5 being
extremely uncomfortable).

(Rating Shovel 1 [ 4 Shovel 2 z Shovel 3 7, ).
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Describe any specific discomfort points while using shovels. (e.g. hands, wrists, arms, or body)
Please describe.

shovel 1_|£FY forLarm
Shovel2_|¢ £} fodarma
shovel3_|CFY frtarm 3 back

Identify features of the shovel that contributed to or alleviated discomfort. (e.g., grip design,
curvature)

Shovel 1_cH5 161y

Shovel 2 5 ) t\n 0 A GHYruchwent B

Shovel 3_ A/ ‘b{ A

Suggest improvements for the shovel's comfort

shovel 1 YW, attachyment imacly ) o Wi o vl todump
Shovel 2 )¢ cfmchmn* \S \au\\u,, and WIS OrE Prawt o \(i 4 alm
Shovel 301 Yo ywent US W0 Presiuge o 16} O m

Worksheet 2: Control and Perceived Exertion Assessment for Shovel Use

Control Evaluation:

5.

On a scale from 1 to 5, rate your perceived level of control while using the shovel (1 being
extremely in control, 2 in control, 3 moderately in control, 4 slightly in control, 5 Not
in control at all).

(Rating Shovel 1 \ Shovel 2 \ Shovel 3 \ ).

Discuss the shovel's ability to maintain control over the load.

Shovel 1 1} did a fealy L\C‘a. \CVJ e boucky was o ISELd chal Wi
Shovel 2 ) &l N ﬂ’ﬁ“\{ "\CCC\ }ub with e \OCLC\

Shovel 3 Q(,cc. }Lle\'\r\ loa U - 3(»‘{ bu(l&-\— S\ \L W dt l\ C\\ H(Cl #1“"\)(_
Identify any design aspects of the shovel that hindered control.

Shovel 1 Shallgiw bUUL{"'

Shovel 2 Nowd

shovel 3_10 shi}Sin Woucet

Recommend enhancements for better control.

Shovel 1 O € hnluk

Shovel 2+ conteal W&y ‘jj."(ai-

2|Page



]

University of Missouri N

Shovel 3 CCV”I\CO\ WwaLs GH‘“‘[ "jvr;_’i

ure
Research & Education

Cardiovascular Effort Evaluation:
5. Estimate your heart rate during the task and compare it to your target heart rate zone.
Using the Borg RPE scale (6-20), rate your perceived exertion.

(Rating Rating Shovel 1 L0 Shovel2 U Shovel 3 \ O ).
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2. Pitchfork

Worksheet 1: Comfort and Cardiovascular Effort Assessment for Pitchfork Use

Pitchfork Type (A, B, C, D,E,F, G, H, [, L, K, L, M.....o..ovnnn... ):

Task Description: Removing straw mixed with dung and transferring them to a wheelbarrow.
Comfort Evaluation for Pitchfork:

6. On a scale from 1 to 5, rate the overall comfort of using the pitchfork (1 being extremely
comfortable, 2 comfortable, 3 moderately comfortable, 4 uncomfortable, S being
extremely uncomfortable).

I. (RatingPitchfork1 3 Pitchfork2 2 Pitchfork 3 S )

2 Describe any specific discomfort points while using shovels. ( e.g. hands, wrists, arms, or body)
Please describe.
Pitchfork 1 WS TS, ke

Pitchfork 2 @VAHMY | ft arm

Pitchfork3 _|€F + drim

3 Identify features of the shovel that contributed to or alleviated discomfort. (e.g., grip design,
curvature)
Pitchfork 1 ¥5i9n ~ 1+ Was heavy
Pitchfork 2 A FHrac hptnt put widrl pressuee dn 106 ary,,
Pitchfork 3 4+ buchment imad i+ d HHiwult Yo dump

4 Suggest improvements for the shovel's comfort.
Pitchfork 1 \igh¥r waleria )
Pitchfork 2 Gma\|lr ot teth nent
Pitchfork 3 Sa it adcch e )

4| Page



w :\*Kﬁu?m_(.ﬂ L
University of Missouri M
Worksheet 2: Control and Perceived Exertion Assessment for Pitchfork Use
Control Evaluation:

7. Onascale from 1 to 5, rate your perceived level of control while using the (1 being extremely
in control, 2 in control, 3 moderately in control, 4 slightly in control, 5 Not in control
at all).

1 (Rating Pitchfork 1 Pitchfork 2 ( Pitchfork 3 ).

2 Discuss the shovel's ability to maintain control over the load.
Pitchfork 1 o\ do (\. L"\n e A e AT coni©\
Pitchfork 2 C{ 00 C ‘ \LV‘ mmm&m Onijo |
Pitchfork 3 a(,'p(] J Ma) nn ,n, ng @nio |

3 Identify any design aspects of the shovel that hindered control. /
Pitchfork 1 YYT ¢} Jachnend nade (1 eusier e dump ¢ Seoop
Pitchfork 2 AR e Chngnt mede 11 €otver 30 scoo p
Pitchfork3_a T 14chment Mmade (| eosier 4o scoop hat hwedtr foclunp

4 Recommend enhancements for better control.
Pitchfork 1 SlhpcYer lho-d '\(,%
Pitchfork 2
Pitchfork 3 Sma IV« a fecdhwen +

Cardiovascular Effort Evaluation:
5. Estimate your heart rate during the task and compare it to your target heart rate zone.

Using the Borg RPE scale (6-20), rate your perceived exertion for pitchforks.
(Rating Pitchfork 1_| L Pitchfork 2 < Pitchfork 3 9 ).

General Instructions:
Participants should complete these assessments after using each tool type for the designated tasks. Feedback
should be detailed, focusing on ergonomic efficiency, cardiovascular effort, and perceived exertion to guide

recommendations for design improvements. This approach ensures that the assessment captures not only
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the subjective and physical aspects of using the tools but also the cardiovascular impact, providing a

comprehensive understanding of their ergonomic efficiency.
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Perceived Exertion (RPE), Comfort, and Control Assessment

As you become more familiar with your body's reactions during exercise, you'll learn to recognize when
it's time to change how hard you work. For instance, consider a walker aiming for moderate-intensity
exercise. Their target would be to hit a ""somewhat hard" level, corresponding to 12-14 on the Borg Scale.
Should they find their effort registering as "'very light" (a 9 on the Borg Scale), this is an indicator to ramp
up your pace. Conversely, if the walker experiences his or her effort as "extremely hard" (ranking at 19
on the Borg Scale), it's a sign to reduce the intensity, slowing down to stay within the moderate-intensity
zone.

Rating of Perceived Exertion

6 - No exertion, sitting and resting

7 - Very, very light

8 - Very, very light

9 - Very light : Q /
10 - Very light .
11 - Fairly light | o
12 - Somewhat hard
13 - Somewhat hard ’)7 A
14 - Somewhat hard
15 - Hard
16 - Very hard
17 - Very hard
18 - Very, very hard
19 - Extremely hard
20 - Maximum exertion (Borg, 1998)

1. Scoop Shovel

Worksheet 1: Comfort and Cardiovascular Effort Assessment for Shovel Use
Participant Information:

Participant ID:

Shovel Types (A,B,C,D,E,EE G H, L, K, L, M, N.................... ):

Task Description: Scoop up wood pellets and transfer them to a wheelbarrow.
Comfort Evaluation for Scoop Shovel:

1. On a scale from 1 to 5, rate the overall comfort of using the shovel (1 being extremely
comfortable, 2 comfortable, 3 moderately comfortable, 4 uncomfortable, 5 being
extremely uncomfortable).

(Rating Shovel 1 % Shovel 2 & Y shovels L ).
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Describe any specific discomfort points while using shovels. (e.g. hands, wrists, arms, or body)
Please describe.

Shovel 1 I{:Ofﬁ C\F_W\‘) Y et back
Shovel 2 |0W ¢ back ¥ Arms
Shovel 3 mlddl( deK

Identify features of the shovel that contributed to or alleviated discomfort. (e.g., grip design,

curvature)

Shovel 1 O\rlf‘ J CVS}(:)H

Shovel 2 lj‘,, ¢ ( ;

Shovel 3 41
J

40P & 469G

Suggest improvements for the shovel's comfort.
Shovel 1 S0Fx¢! A Ponk

Shovel 2 ]()m,q,(’. \f\é\ I’\L/]\'C N sof e tﬂf
shovel 3_N¢ S\HS Y2 lowc kel

Worksheet 2: Control and Perceived Exertion Assessment for Shovel Use

Control Evaluation:

5.

On a scale from 1 to 5, rate your perceived level of control while using the shovel (1 being
extremely in control, 2 in control, 3 moderately in control, 4 slightly in control, 5 Not
in control at all).

oy
(Rating Shovel 1 _ 9 Shovel 2 [ Shovel 3 L’ ).

Discuss the shovel's ability to maintain control over the load.

Shovel 1 |1 W&s rOt\r\\i S‘r\/\(_,\\\ Y d\b\ V\g“ hcl(/\ QA lOi’
shovel2 Y} bocyet WS large Y0 gtk a Jacyc oad
Shovel 3 \‘\‘f- b\ﬂ(la* \Mod-t? \\ \ﬂénct o ‘G—Hf‘ §\namm§ ]V')
Identify any design aspects of the shovel that hindered control.

Shovel I_ VY€ Shnu)l bucket pary & \ong Hond
Shovel 2 g 3|HOPU\{ Nand\e .

shovel 3_S (Y hand® + SLNS \n bucket
Recommend enhancements for better control.

Shovel 1 S‘NIRI' l\aho‘\e o \?uﬁ)cxfk it \“Cl(r}»
Shovel 2 _M 0t RHMHL\ WandH
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Shovel 3_Vio( \()&un’d hand\¢ ¢ no holes )s\ ks 1a budlet

Cardiovascular Effort Evaluation:
5. Estimate your heart rate during the task and compare it to your target heart rate zone.
Using the Borg RPE scale (6-20), rate your perceived exertion.
(Rating Rating Shovel 1 |} Shovel2_| L Shovel 3| | )
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2. Pitchfork
Worksheet 1: Comfort and Cardiovascular Effort Assessment for Pitchfork Use
Pitchfork Type (A, B,C, D, E,F, G H. L, K, L M.................. ):
Task Description: Removing straw mixed with dung and transferring them to a wheelbarrow.

Comfort Evaluation for Pitchfork:

6. On ascale from 1 to 5, rate the overall comfort of using the pitchfork (1 being extremely
comfortable, 2 comfortable, 3 moderately comfortable, 4 uncomfortable, 5 being
extremely uncomfortable).

I. (Rating Pitchfork1 4 Pitchfork 2 L Pitchfork3 3 ).

2 Describe any specific discomfort points while using shovels. ( e.g. hands, wrists, arms, or body)
Please describe.
Pitchfork 1 W 9f“<}, Forearmas : bac Kk

Pitchfork 2 ha ¢ &
Pitchfork 3 Fx"ﬁjj'h{‘ atm 4 ba(ld

3 Identify features of the shovel that contributed to or alleviated discomfort. (e.g., grip design,

Pitchfork 1_gtthln s ad

Pitchfork 2 & 59
Pitchfork 3 Y handit Wag vy long ¢ the gripwas Anlomforfubi¢

U’«\”(.\t "\V\(,I‘ in f’a,j\i

4 Suggest improvements for the shovel's comfort.
Pitchfork 1 \\Jh )/ W gny wadnt] wsed o waaw | b
Pitchfork 2 1-}"( 41’\{" FC\J’\ (jﬁ k“r\c}ilc LN LN V("\{ [ow dwv YWt hu.,\(“(’,

Pitchfork3 Shorttc hand® ¢ 5 o0t~ gr.p
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Worksheet 2: Control and Perceived Exertion Assessment for Pitchfork Use

Control Evaluation:

7.

On a scale from 1 to 5, rate your perceived level of control while using the (1 being extremely
in control, 2 in control, 3 moderately in control, 4 slightly in control, 5 Not in control
at all).

(Rating Pitchfork 1 % Pitchfork 2 "L Pitchfork 3 /4 ).

Discuss the shovel's ability to maintain control over the load.

Pitchfork 1 thy *E]ff.{p“tg \k@ﬁ\\q and diffveull 10 manewt /
Pitchfork 2_The plastic @msdeeth made i+ it @
Pitchfork3 W d€P27 b lat madt i gas, yp be'd al}

Identify any design aspects of the shovel that hindered control.
Pitchfork 1 the heavanes s

Pitchfork 2 Tl \IO'\MS fic teath

Pitchfork 3_handW

Recommend enhancements for better control.
Pitchfork 1 119 hte wei 9h Y
Pitchfork 2 V€U VEr C}u\\{ Yeew
Pitchfork 3 She Agr handit

Cardiovascular Effort Evaluation:

5. Estimate your heart rate during the task and compare it to your target heart rate zone.

Using the Borg RPE scale (6-20), rate your perceived exertion for pitchforks.

(Rating Pitchfork 1% Pitchfork 2 ) Pitchfork 3 |\ )

General Instructions:

Participants should complete these assessments after using each tool type for the designated tasks. Feedback

should be detailed, focusing on ergonomic efficiency, cardiovascular effort, and perceived exertion to guide

recommendations for design improvements. This approach ensures that the assessment captures not only
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