
From Yang, C-l, Simpson, L. A., & Eng, J. J. (2023). A pilot study for remote evaluation of upper 
extremity motor function following stroke: The Arm Capacity and Movement Test (ArmCAM). American 
Journal of Occupational Therapy, 77, 7701205020 (https://10.5014/ajot.2023.050020). Copyright © 2023 
by the American Occupational Therapy Association. 

Supplemental Appendix 

 
ArmCAM: The Arm Capacity and Movement Test 

 
The online upper extremity functional assessment consists of 10 items that measure gross 
movements (two items), supported reach (one item), functional reach-and-grasp 
movements (three items), functional wrist movement (one item), and fine motor skills 
(three items). These 10 items are organized by filming positions (camera angle and 
participant seating) to minimize transition time between items.  
 
1. Scoring Scale    

All items are rated on a 4-point ordinal scale ranging from 0 (no movement 
possible) to 3 (normal performance of the task). The total score ranges from 0 to 
30, with a higher score indicating better performance. Only the performance of 
the affected side is scored. Detailed criteria for scoring each item are described in 
individual task instructions. 

3:  Performs task normally (speed, ease, method) 
2:  Completes task but slowly, with difficulty, or using compensatory strategies 

(visually discerned and compared with the unaffected side) 
1:  Performs task partially 
0:  Can perform no part of task 

Note. If the task is completed with compensation, the examiner should identify the 
compensation(s), give the participant one more chance, and cue the participant to perform 
the task without compensation. The score of the best performance will be recorded.  
 
To be scored at 2 or 3: If participant can complete the task with the affected hand (score 
2 or 3), the performance of the affected side should be compared with that of the 
unaffected side to determine the score (2 or 3) for a given task.  
 
To be scored at 1 and above: To attain 1 or above, the participant needs to have active 
control of the affected hand; that is, the participant is not allowed to use gravitational 
tricks, momentum, or help by the unaffected hand to achieve the position.  
 
2. Required Assessment Objects  

Assessment Object Dimensions Picture 
One magazine (or light-
weighted book) 

Not applicable 

 
One towel (or paper towel) Not applicable 
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Two drinking cups ~8–12 cm (3–5 in.) in height; 6–9 cm 
(2.5–3.5 in.) in diameter 
Cups without a cup handle are preferred.a 

 
One jar with a lid  ~7–8 cm (3 in.) in diameter (size of a 500-

g/18-oz. peanut butter jar) 
 

One soup can/soda can 284 ml (soup can) or 330 ml (soda can) 

 
Three coins  
(Canadian quarters) 

~24-mm (1 in.) in diameter 

 
aIf the assessing object with the above dimensions is not available, an object with a 
similar size can be used. 
 
Other required equipment:  
● Straight back chair (without armrests and without wheels) 
● Table/desk; a kitchen table is preferred, because it has deeper depth to allow for better 

filming position. 
● Laptop/tablet/phone with a webcam 
● (If using a tablet or phone) A holder to position the tablet/phone 
 
Simple egg carton tablet/phone holder examples: 
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I.  Filming Positions (Camera Angle and Participant Seating) 

Filming Position Examples 

Front-far: The participant is seated. The camera should be placed 
approximately 2 m in front of the participant. The camera view should 
include the participant’s body above the waist so movement of the entire 
trunk can be seen. 

 
Front-close: The participant is seated. The camera should be placed 
approximately 70–80 cm in front of the participant. The camera view should 
include the participant’s upper body above the table and testing objects. 

 
Zoom in: The participant is seated. The camera should be placed 
approximately 20–30 cm in front of the participant. The camera view should 
be zoomed in to focus on fine motor skills of the hand being tested. 

 
 
II.  General Comments 

1. Proper outfit for online assessment: The participant should wear a short-sleeved 
shirt for the assessment so that their upper extremity movement can be clearly 
observed. (Excessively baggy sleeves should be avoided.) 

2. Proper setup for online assessment: Setting up the camera on a larger table (e.g., 
kitchen or dining room table) is preferred, as this makes it easier to adjust the camera 
view. The participant should have all assessment objects readily accessible (e.g., on 
the table) before the assessment starts.  

3. Participant position: Seated in a chair without arm rests. 
4. Maximum testing time: The maximum number of attempts for each item is three. If 

the participant does not complete the task within three attempts, the task will be 
stopped, and the item will be scored at either 1 or 0.  

5. Record the test items used: If the assessment is administered at two (or more than 
two) different time points, the examiner should record the test items (e.g., Jiffy peanut 
butter jar) used for the first session and use the same items for all the sessions after. 
The examiner should remind the participant to keep all the test items until no further 
assessment sessions are anticipated.  

6. Ensure participant’s comprehension: For each task, the examiner gives verbal 
instructions and physical demonstration to ensure the participant’s comprehension. 
The examiner should ask the participant to perform the task with the unaffected arm 
first to ensure understanding of the task instruction.  
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7. Ensure proper view: The assessor should ask the participant to adjust the camera 
view to make sure that the view is appropriate for overseeing the performance of each 
task.  

8. The unaffected hand should not help with the affected hand to achieve the 
required movement.  

9. To be scored at 2 or 3: If participant can complete the task with the affected hand 
(score, 2 or 3), the performance of the affected side should be compared with that of 
the unaffected side to determine the score (2 or 3) for a given task.  
 

III.  List of Tasks 

1. Putting the hand on top of the head (gross movement) 
2. Holding a magazine between the upper arm and side of body (gross movement) 
3. Sliding a towel (supported reach movement) 
4. Pouring (functional reach-and-grasp movement) 
5. Opening a jar (Functional reach-and-grasp movement) 
6. Grasping and lifting a can to eye level (functional reach-and-grasp movement) 
7. Grasping and inverting a soup can (functional wrist movement) 
8. Stacking coins (fine motor skill) 
9. Manipulating coins (fine motor skill) 
10. Finger opposition (fine motor skill)  

 
IV. Individual Task Instructions 

 
Filming Position for Tasks 1 and 2: Front-Far (The camera should be placed 
approximately 2 m in front of the participant. The camera view should include the 
participant’s body above the waist so movement of the entire trunk can be seen.) 
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1. Putting the Hand on Top of the Head (Gross Movement) 
Setup Task Scoring 

Starting position: 
● Bilateral arms hang 

naturally next to the 
body. 

 
 
Filming position: 
Front-far 
 
1.  Starting position 

 
2. Ending position (hand can 
be flat or closed) 

 

Task description: 
Participant lifts the testing 
hand to put it on top of their 
head, with palmar side 
touching the head and elbow 
pointing to the side.  
 
Verbal instructions: 
“Put your hand on top of your 
head with your palm down and 
elbow pointing to the side 
[demonstrate].”  
 
 

☐ 3: Participant is able to place 
the palmar side* of the hand on 
top of the head while maintaining 
the head in an upright position. 
Similar elbow position compared 
with the unaffected side.  
*Hand does not need to be flat to 
attain 3. 
 
☐ 2: Participant is able to place 
the palmar side* of the hand on 
top of the head but uses 
compensatory movements, such as 
head bending, or elbow position is 
visibly different from that of the 
unaffected side.  
*Hand does not need to be flat to 
attain 2. 
 
☐ 1: Participant is able to partially 
complete the task (the hand 
reaches mouth level).  
 
☐ 0: Participant is not able to lift 
the hand to mouth level.  
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2. Holding a Magazine Between the Upper Arm and Side of Body (Gross Movement) 
Setup Task Scoring 

Starting position: 
● Bilateral arms hang 

naturally next to the 
body. 

● Participant is seated 
toward front of 
chair before 
performing the task. 

● A magazine is 
placed on the table 
in front of the 
participant or on the 
participant’s lap. 

 
Filming position: 
Front-far 
 
1.  Starting position 

 
2. Shoulder abduction 
 

 
3. Ending position 

 

Task description: 
Participant abducts the testing 
shoulder to 45 degrees, picks 
up the magazine with the other 
hand, puts the magazine 
between the testing upper arm 
and side of body, and holds it 
there.*  
*Only shoulder abduction is 
considered for scoring. The 
position of the forearm, wrist, 
or hand is not taken into 
account. 
 
Verbal instructions: 
“Bring your elbow away from 
your body to about here. Pick 
up the magazine with the other 
hand, put it between your arm 
and your body, bring your 
elbow back toward your body, 
and hold the magazine 
[demonstrate].”* 
*If participant cannot pick up 
the magazine with the affected 
hand, ask the participant to 
perform the required shoulder 
abduction and adduction for 
the task with the unaffected 
side (without picking up and 
holding the magazine). 

☐ 3: Participant is able to abduct 
the affected shoulder to 45 degrees 
and hold the magazine. No visible 
compensatory strategies are used 
while abducting and adducting the 
affected upper arm (e.g., shoulder 
hiking, trunk bending, trunk 
rotation, or shoulder flexion), and 
the performance is similar to that 
of the unaffected side. 
 
☐ 2: Participant is able to abduct 
the affected shoulder to 45 degrees 
and hold the magazine but uses 
compensatory strategies while 
abducting and adducting (e.g., 
shoulder hiking, trunk bending, 
trunk rotation, or shoulder 
flexion). 
 
☐ 1: Participant is able to partially 
complete the task (can hold the 
magazine but active abduction of 
the affected shoulder is less than 
45 degrees). 
 
☐ 0: Participant is not able to 
abduct the affected shoulder or 
hold the magazine. 
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Filming Position for Tasks 3–8: Front-Close (The camera should be placed 
approximately 70–80 cm in front of the participant. The camera view should include the 
participant’s upper body above the table and testing objects) 
 
3. Sliding a Towel (Supported Reach Movement) 

Setup Task Scoring 
Starting position: 
● The participant 

places both hands 
on the table with 
wrist creases at the 
edge of the table  

● Participant’s elbows 
should be at 
approximately 90 
degrees. 

● A towel (or paper 
towel) is placed 
under the testing 
hand. The testing 
hand does not need 
to be flat.  

● The unaffected 
hand can help place 
the towel. 

 
 
Filming position:  
Front-close 
1.  Starting position 

  
2. Slide the towel ahead 

 
3. Slide the towel back 

 

Task description: 
Participant slides the towel 
forward by fully extending the 
elbow and slides the towel 
back by bending the elbow. 
The movement is performed 
three times for easier 
comparison between two sides. 
 
Verbal instructions: 
“Slide the towel straight ahead 
and back on the table three 
times by straightening and 
bending your elbow with one 
slide per second. Are you 
ready?  
1, 2, 3 [demonstrate].”* 
*Demonstrate the movement 
with one slide (back and forth) 
per second. 
 
 

☐ 3:  Completes test normally. 
Participant is able to slide the 
towel straight ahead over the table 
by extending the elbow fully and 
slide the towel back by flexing the 
elbow (range is visibly similar to 
that for the other side). No 
compensatory strategies are used 
(e.g., trunk forward bending or 
rotation), and the speed is similar 
to that for the unaffected side.  
 
☐ 2:  Completes test (range is 
visibly similar to the other side) 
but takes visibly longer time or use 
of compensatory movements (e.g., 
trunk forward bending or rotation).  
 
☐ 1: Participant is able to 
complete the task partially (slide 
the towel forward with visible 
active elbow extension and 
flexion).  
 
☐ 0: No elbow extension occurs. 
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4. Pouring (Functional Reach-and-Grasp Movement) 
Setup Task Scoring 

Starting position: 
● Participant’s hands 

should both be 
placed on the table, 
with wrist creases at 
the edge of the 
table. 

● Participant’s elbows 
should both be at 
approximately 90 
degrees. 

● Two cups are 
placed on the table 
next to the 
participant’s 
thumbs. 

● A coin is placed in 
the cup that is next 
to the testing hand.  

 
Filming position: 
Front-close 
1.  Starting position 

 
2. Ending position  

 
Record the cups used: 
 
 

Task description: 
Participant grasps the cup (with 
a coin) from the side with the 
testing hand and pours the coin 
to the empty cup. The other 
hand can stabilize the empty 
cup firmly on the table, but the 
cup should not be moved (lifted 
or tilted) to complete the 
pouring.* 
* Participant should NOT grasp 
the cup handle.  
 
Verbal instructions: 
“Grasp the cup with a coin and 
pour the coin into the empty 
cup. Your other hand can hold 
the empty cup firmly on the 
table, but do not tilt or lift the 
empty cup in your hand 
[demonstrate].”  
 
 

☐ 3:  Participant is able to pour 
the coin from one cup to the other 
cup. No compensatory strategies 
are used (e.g., trunk lateral 
bending or rotation, shoulder 
hiking), and it takes similar time 
as the unaffected side. 
 
☐ 2:  Participant is able to pour 
the coin from one cup to the other 
cup but uses compensatory 
strategies (e.g., trunk lateral 
bending or rotation, shoulder 
hiking) or takes an abnormally 
longer time. 
 
☐ 1: Participant is able to 
complete the task partially (e.g., 
grasp the cup but not able to pour 
the coin to the other cup).  
 
☐ 0: Participant is not able to 
grasp the cup. 
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5. Opening a Jar (Functional Reach-and-Grasp Movement) 
Setup Task Scoring 

Starting position: 
● Participant’s hands 

should both be 
placed on the table, 
with wrist creases at 
the edge of the table 
and palms down. 

● Participant’s elbows 
should both be at 
approximately 90 
degrees. 

● A jar is placed on 
the table between 
the hands.   

 
Filming position: 
Front-close 
1.  Starting position 

 
2.  Ending position 

 
Record the jar used: 
 
 

Task description: 
Participant holds the jar firmly 
on the table with one hand and 
opens the jar by turning the lid 
with the testing hand.* The lid 
needs to be fully unscrewed.  
*The hand that stabilizes the jar 
on the table is not allowed to 
turn the jar from below to 
achieve the task.  
 
Verbal instructions: 
“Hold the jar with your hand 
firmly on the table and open the 
jar with the other hand. Use 
your hand that is on the lid to 
turn the lid [demonstrate].”  
  

☐ 3:  Participant is able to 
complete the task. No 
compensatory strategies (e.g., 
trunk rotation, shoulder/elbow 
hiking) are used. Participant’s 
affected hand (thumb, index, 
middle finger, and ring finger) 
needs to wrap around the lid, and 
isolated wrist movement is visible 
(wrist deviation) while opening 
the jar.  
 
☐ 2:  Participant is able to 
complete the task but uses 
compensatory strategies (e.g., 
trunk rotation or shoulder/elbow 
hiking) or takes visibly longer 
time to complete the task. 
Participant’s hand is not 
wrapping around the lid (thumb, 
index, middle finger, or ring 
finger not touching the lid), or 
participant does not use isolated 
wrist deviation to open the jar.  
 
☐ 1: Participant is able to 
complete the task partially (can 
make turns with the affected hand 
but not able to open the jar fully).  
 
☐ 0: Participant is not able to 
make any turns with the affected 
hand. 
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6. Grasping and Lifting a Can to Eye Level (Functional Reach-and-Grasp 
Movement) 

Setup Task Scoring 
Starting position: 
● Participant’s affected 

hand and forearm 
should be placed on 
the table, with elbow 
at approximately 90 
degrees. 

● A soup can is placed 
on the table between 
the hands.  

 
Filming position: 
Front-close 
1.  Starting position 

   
2.  Ending position (front) 

 
3.  Ending position (turn 30 
degrees) 

 
Record the can used: 
 
 

Task description: 
Participant grasps the soup can 
on the side of the can (cylinder 
grasp) and lifts it up to eye 
level with the elbow straight. 
The elbow is straight (or close 
to straight), and the forearm is 
in the neutral position at the 
end position.  
 
Verbal instructions: 
“Grasp the soup can on the 
side and lift it up with your 
hand to your eye level with a 
straight arm like you are 
putting the can on the shelf. 
Your elbow should be straight 
at the end position 
(demonstrate).”  
 
*If the participant is able to 
complete the task, ask the 
participant to turn ~30 degrees 
to the side so that the assessor 
can check whether the affected 
elbow is straight (or close to 
straight).   
 

☐ 3: Participant is able to grasp 
the can from the side and lift it up 
to eye level. Elbow is straight or 
close to straight at the end 
position. No compensatory 
strategies (e.g., trunk lateral 
bending, trunk rotation, shoulder 
abduction, forearm pronation) are 
used.  
 
☐ 2: Participant is able to grasp 
and lift the can up to shoulder 
height. Elbow might be bent at 
the end position. Compensatory 
strategies (e.g., trunk lateral 
bending, trunk rotation, shoulder 
abduction, forearm pronation) 
might be used while grasping and 
lifting.  
 
☐ 1: Participant is able to 
complete the task partially 
(participant can pick up the can 
but cannot lift it up to shoulder 
height)   
 
☐ 0: Participant is not able to 
grasp the can. 
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7. Grasping and Inverting a Soup Can (Functional Wrist Movement) 
Setup Task Scoring 

Starting position: 
● Participant’s 

affected hand and 
forearm should be 
placed on the table. 

● Participant’s 
affected elbows 
should be at 
approximately 90 
degrees. 

● The soup can is 
placed on the table 
next to the affected 
hand. 

 
Filming position: 
Front-close 
1.  Starting position 

   
2.  Ending position 

 
Record the can used: 
 
 

Task description: 
Participant grasps the can from 
the top with the testing hand, 
lifts it up just above the table, 
and extends the wrist fully to 
point the bottom of the can 
forward.  
 
Verbal instructions: 
“Pick up the can from the top 
with your hand, and bend your 
wrist backward as far as you 
can go to point the bottom of 
the can up. Try to keep your 
arm still, and just use your wrist 
to turn the can up, and do not 
bend your arm while 
performing the task 
[demonstrate].”* 
 
*When testing the affected 
hand, ask the participant to 
stabilize the forearm with the 
unaffected hand so that wrist 
flexion-extension can be 
observed.  
  

☐ 3: Participant is able to grasp 
and point the bottom of the can 
forward by extending the wrist 
coming from a flexion position 
(range is visibly similar to that for 
the other side).  
 
☐ 2: Participant is able to grasp 
and point the bottom of the can 
forward by extending the wrist 
past the neutral position coming 
from a flexion position.  
 
☐ 1: Participant is able to 
complete the task partially (can 
grasp and lift the cup but is not 
able to extend the wrist past the 
neutral position from a flexion 
position; wrist extension is 
visible).  
 
☐ 0: Participant is not able to 
grasp the can, or no visible wrist 
extension occurs. 
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8. Stacking Coins (Fine Motor Skill) 
Setup Task Scoring 

Starting position: 
● Participant’s hands 

should both be 
placed on the table, 
with wrist creases at 
the edge of the table 
and palms down. 

● Participant’s elbows 
should both be at 
approximately 90 
degrees. 

● Three coins are 
placed in a line 
parallel to the front 
edge of the table 
between two hands.   

 
Filming position: 
Front-close 
1.  Starting position 

 
2.  Ending position 

 
 
Record the coins used: 
 
 

Task description: 
Participant uses thumb and first 
one or two fingers to pick up 
and stack the two end coins 
onto the center 
coin. The task can be executed 
by picking up either coin first. 
 
Verbal instructions: 
“Use your thumb and first one 
or two fingers to pick up and 
stack the two end coins onto the 
center coin. The coins do not 
have to be perfectly stacked, but 
the top two coins must not 
touch the table surface. Do not 
slide the coin to the edge of the 
table to pick it up 
[demonstrate].”  
  

☐ 3: Participant is able to 
complete the task. No 
compensatory strategies (e.g., 
shoulder hiking, trunk rotation, 
trunk bending) are used, and it 
takes a similar amount of time as 
for the unaffected side.  
 
☐ 2: Participant is able to 
complete the task but uses 
compensatory strategies (e.g., 
shoulder hiking, trunk rotation, 
trunk bending) but takes visibly 
longer time to complete the task, 
or one of the top coins is touching 
the table surface.  
 
☐ 1: Participant is able to pick up 
at least one of the coins with any 
types of grasp. 
 
☐ 0: Participant is not able to 
pick up any end coins. 
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Filming Position for Tasks 9 and 10: Zoom In (The camera should be placed 
approximately 20–30 cm in front of the participant. The camera view should be zoomed 
in to focus on the fine motor skills of the hand being tested.) 
 
9. Manipulating Coins (Fine Motor Skills) 

Setup Task Scoring 
Starting position: 
● Participant’s testing 

hand/forearm 
should be placed on 
the table. 

● Two coins are 
placed in the middle 
of the testing hand, 
and participant’s 
testing palm is 
facing up. 

● The unaffected 
hand can place the 
coins in the affected 
hand.  

 
Filming position: 
Zoom in (should see 
the palm, fingers, and 
coins) 
1.  Starting position 

 
 
2.  Coin between the tips of 
thumb and index 

 
 
Record the coins used: 
 
 

Task description: 
Participant manipulates two 
coins from the testing hand’s 
palm to between the tips of the 
thumb and index finger and 
places them on the table one at 
a time. 
 
Verbal instructions: 
“Move the coins with your 
fingers to between the tips of 
the thumb and index finger, and 
place them on the table one at a 
time while keeping the other 
coins in your palm. Do not drop 
the coins. Keep your palm 
facing up and forearm resting 
on the table while moving the 
coins [demonstrate].” 
 

☐ 3: Participant is able to 
actively move the coins to the 
fingertips (distal phalanx) without 
dropping and places them on the 
table. No compensatory strategies 
(e.g., shaking the coins, letting 
the coins slide), and it takes 
similar time and with the same 
ease as with the unaffected hand.  
 
☐ 2: Participant is able to move 
the coins to the fingertips (distal 
phalanx) without dropping and 
places them on the table but takes 
visibly longer time or with less 
ease. 
 
☐ 1: Participant is able to 
complete the task partially (move 
the coin to the fingers (middle or 
proximal phalanx) but fails to 
place it between the tips (distal 
phalanx) of the thumb and index 
finger or drops the coins. 
 
☐ 0: Participant is not able to 
move any of the coins to the 
fingers (middle or proximal 
phalanx). 
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10. Finger Opposition (Fine Motor Skills)  
Setup Task Scoring 

Starting position: 
● Participant’s testing 

hand/forearm 
should be placed on 
the table in neutral 
supination/ 
pronation. 

● The unaffected 
hand can support 
the affected arm to 
keep the affected 
hand in the neutral 
position. 

 
Filming position: 
Zoom in (should see 
the palmar side and all 
fingers). 
 
1.  Starting position 

 
2.  Finger opposition 

 

Task description: 
Participant completes three sets 
of touching the three long 
fingertips with the tip of the 
thumb (sequence: index-middle 
finger-fourth finger). 
 
Verbal instructions: 
“Touch your second to fourth 
fingertips with the tip your 
thumb. Complete three sets of 
the movement [demonstrate].” 
 

☐ 3: Participant is able to 
complete the task (three sets of 
finger opposition); it takes similar 
time and with the same ease as 
the unaffected hand. 
 
☐ 2: Participant is able to 
complete the task (three sets of 
finger opposition) but takes 
visibly longer time or with less 
ease. 
 
☐ 1: Participant is able to touch 
at least one of the distal 
phalanges (touching lateral side 
of the finger is not acceptable). 
 
☐ 0: Participant is not able to 
touch any of the fingertips. 

 
 
 
 

 


