Occupational and Environmental Medicine, Örebro University Hospital
6th Edition


Instructions for Quantitative Sensory Testing – QST
Sensory perception is always affected by environmental factors. It is therefore important that the patient be examined in quiet, calm surroundings, and has not been exposed to vibration, and has not exercised or performed any heavy manual activity, nor consumed nicotine, coffee or alcohol during the three hours prior to the test.
Skin temperature also affects sensory perception, and the patient should therefore be given insulated mittens to be worn in the waiting room.

Before any tests are carried out, the skin temperature on the fingertips is to be measured. If this is below 30°C, a warming pad is to be placed on the inside of the wrist to elicit reflex vasodilation in the fingers. The heating plate should remain in place during the whole examination.

During sensory testing of the perception of touch and temperature, the patient’s arm rests on a soft cushion on a table or on the couch. 
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Perception of Touch 

Touch Test( Sensory Evaluator
Possible effects on the patient’s sense of touch in the fingers are evaluated with a portable version of the Touch Test( Sensory Evaluator, which has five filaments. The monofilament test has been a validated in a number of scientific studies. 
The index finger and little finger are tested bilaterally, and the results recorded in the QST report.

· The patient is shown how the monofilament tester is used to underline that the amount of pressure is minimal, and that the test requires their complete attention.
· The patient is asked to close their eyes, or look away.

· The test starts with the finest filament, 2.83.

· Test one finger at a time, telling the patient which finger is being tested.

· The tip of the filament is to be applied between the loop or whorl of the fingerprint and the edge of the fingernail, where the density of receptors is highest. The tip of the filament must not slide or be drawn across the tip of the finger. If this happens, test another finger, and then return to the original finger.
· Apply the tip of the filament at right angles to the skin surface until it bends, for a period of 1-1½ seconds. The filament may be applied up to three times, at irregular intervals, to the same finger.
· The patient is asked to respond (by saying ”yes”) when a sensation is felt.??
· If the patient feels no sensation, proceed to the next thicker filament.

· Repeat the test on the other hand.
Interpretation of the results
	Filament size
	Target force
	Colour
	Threshold

	2.83
	
0.07 g
	Green
	Normal 

	3.61
	
0.4 g
	Blue
	Diminished light touch 
(may be normal on thick skin)

	4.31
	
2.0 g
	Purple
	Diminished protective sensation

	4.56
	
4.0 g
	Red
	Loss of protective sensation

	6.65
	
300 g
	Red
	Deep pressure sensation only


Perception of Temperature 
Heated rollers (Rolltemp(?) at temperatures of 25° and 40°C
Ensure that the rollers have reached the correct temperature; as indicated by the constant green light. Warmth sensation is conducted mostly via the slowly conducting unmyelinated C fibres, and it is therefore necessary to apply the roller at the same place for 2-3 seconds before the correct response can be elicited. In order to standardize the examination, it is important to apply the rollers with the same pressure. This is done my holding the roller at the far end of the handle and allowing the roller to roll under its own pressure, with the handle almost horizontal.

· Explain the procedure to the patient. If possible, test an area where the patient has normal sensation (for example, the back of the hand) to show the difference between the warm and the cold roller. Instruct the patient to focus on the change in temperature. 
· The examination is performed on the index finger and little finger bilaterally. Test one finger at a time. 
· Ask the patient whether they can feel heat or cold.

· Roll the roller to the distal phalanx, and keep it there for 2-3 seconds, and ask the patient to report whether it is warm or cold. If the correct response is obtained, this is entered as a + symbol in the QST report for that finger and phalanx. If the response is correct, no further examination of this finger is required.

· If the response is not correct, or the patient is unsure, rotate the finger by 45° and repeat the test. If the correct response is obtained, this is indicated by +s (s=side) in the report. 

· If the response is still not correct, or the patient is unsure, move the roller to the next phalanx. 
· Start with the dominant hand.
Manual Dexterity
Purdue Pegboard Test
This test is designed to assess the fine manual motor skills. The patient is asked to place small metal pegs in a row of holes during a period of 30 seconds. Each hand is tested separately, and then both hands together.

Starting position:
The patient sits about 5 cm from the edge of the table, with the upper arms at the side of the body, and the lower arms resting on the pegboard.
The patient should easily be able to reach the cup containing the pegs.
Adjust the table if necessary. 
Instructions:
Explain the purpose of the test.
Then explain how the test is performed, as follows.
“Pick up the pegs one at a time, and put them in the holes, starting at the top of the column and working your way down. If you drop a peg, don’t try to find it, take a new peg instead. You will have 30 seconds to do this from the time your hand reaches the cup containing the pegs. Try a few pegs to see what it feels like.”
Repeat the test 3 times Right hand three times, Left hand three times, both hands three times When using both hands, the pegs are to be picked up and inserted in the two rows using both hands simultaneously.
Record the number of pegs correctly inserted in the hole in each test. When using both hands, the number of correctly inserted pairs of pegs is recorded. 
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Interpretation:
Normal values 
(Purdue Pegboard Quick Reference Guide Fig. 2C
Male & Female Production Work, n=454)


Right hand
14-22
Left hand
14-20
Both hands
11-17

Grip Strength
Measurement of hand grip strength using the Jamar dynamometer
The purpose of this test is measure the maximal grip strength (in kg). The method is exact and reproducible, and is used in routine screening and in the evaluation of disease and injuries to the hand. 

	Starting position:
	The patient is sitting.

The upper arm is vertical, at the side of the body.

The lower arm is at an angle of 90°.

The patient holds the dynamometer vertically (with the hand in the middle/mid position).
The handle is placed in the innermost but one position.
The dynamometer is held vertically by the patient, while the examiner supports the gauge to avoid any motion of the patient’s elbow or wrist during the test. 
[image: image3.wmf] 



	Instructions: 
	Explain the purpose of the test, and demonstrate how it is performed, as follows.
“Hold the handle like this and squeeze as hard as you can.”
When the patient is sitting in the correct position, ask the patient if he or she is ready, and then give the following instructions. 

“Squeeze as hard as you can! Harder..., harder..., OK, rest.”
The test is performed 3 times, starting with the dominant hand, with about 10 seconds’ rest between each test. 
The maximum value for each test is recorded, and the average is calculated and also noted.  
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Normal values, Jamar dynamometer (kg)


Age

Men             Women
(y)
ave. (SD) 
ave. (SD)

20-40
Dex
55(10)
34(6)


Sin
50(10)
30(6)

40-55
Dex
51(9)
30(6)

Sin
48(9)
27(6)

55-65
Dex
43(11)
24(5)


Sin
36(10)
21(5)
Pinch Grip
Measurement of grip strength using the three-point grip and the B&L pinch gauge

Measurements are made in kg.

	Starting positon:
	The patient is sitting.

The upper arm is vertical, at the side of the body.

The lower arm is at an angle of 90°.

The hand is in the same position as for the measurements with the Jamar dynamometer. 
Support the equipment lightly to avoid any rotation of the patient’s wrist.

	Instructions: 
	Explain the purpose of the test, and demonstrate how it is performed. 

“Place your thumb and index finger and middle finger like this, and pinch as hard as you can.” (See figure below.)
When the patient is sitting in the correct position, ask the patient if he or she is ready, and then give the following instructions. 

“Pinch as hard as you can! Harder..., harder..., OK, rest.”
Read the maximum value on the inner scale (kg).
The test is performed 3 times, starting with the dominant hand, with about 10 seconds’ rest between each test. 
The maximum value for each test is recorded, and the average is calculated and also noted.  



Normal values, three-point grip (kg)

Age

Men
Women

(y)

ave. (SD) ave. (SD)

20-55
Dex
11 (2)
8 (2)


Sin
11 (2)
7 (1)

55-65
Dex
10 (2)
7 (1)


Sin
10 (2)
7 (1)
Key pinch
Measurement of lateral grip strength using the B&L pinch gauge
Measurements are made in kg.

	Starting position:
	The patient is sitting.

The upper arm is vertical, at the side of the body.

The lower arm is at an angle of 90°.

The hand is in the same position as for the measurements with the Jamar dynamometer.
Support the equipment lightly to avoid any rotation of the patient’s wrist.

	Instructions: 
	Explain the purpose of the test, and demonstrate how it is performed. 

“Place your thumb and index finger and middle finger like this?, and pinch as hard as you can.” (See figure below.)
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When the patient is sitting in the correct position, ask the patient if he or she is ready, and then give the following instructions. 

“Pinch as hard as you can! Harder..., harder..., OK, rest.”

Read the maximum value on the inner scale (kg).

The test is performed 3 times, starting with the dominant hand, with about 10 seconds’ rest between each test. 

The maximum value for each test is recorded, and the average is calculated and also noted.  




Normal values, key pinch (kg)

Age

Men
Women

(y)

ave. (SD) ave. (SD)

20-55
Dex
12 (2)
8 (1)


Sin
11 (2)
7 (1)

55-65
Dex
10 (2)
7 (1)


Sin
10 (2)
6 (1)
Staging of Symptoms Resulting from Sensory Neuropathy 
using the Stockholm Workshop Scale 
Sensorineural disturbances?
Modified with clearer inclusion of the results of quantitative sensory testing 
according to AMM Gothenburg
	Stage
	Symptom
	Sensitivity to Vibration
	Sensitivity to Temperature
	Sensitivity to Touch

	0SN
	Exposed to vibration, but no symptoms
	Normal
	Normal
	Normal

	1SN
	Intermittent numbness with or without tingling 
	Normal or
impaired
	Normal or

impaired
	Normal 

	2SN
	Intermittent or persistent numbness, reduced sensory perception
	Pathological

	Pathological

	Normal or

impaired

	3SN
	Persistent numbness, reduced tactile discrimination and/or manipulative dexterity
	Severely pathological
	Severely pathological
	Severely impaired


Circulatory disturbances – vibration-induced Raynaud phenomenon 

)*
	Stage
	Degree
	Description

	0
	-
	No attacks of white finger

	0.5V
	-
	Increased sensitivity to cold, without white finger 

	1 V
	Mild 
	Occasional attacks affecting only the tips of one or more fingers

	2 V
	Moderate
	Occasional attacks affecting distal and middle (rarely also proximal) phalanges of one or more fingers

	3 V
	Severe
	Frequent attacks affecting all phalanges of most fingers

	4 V
	Very severe
	As in stage 3, with trophic changes in the fingertips


Staging is performed separately for each hand.?
Interpretation:





Interpretation:





Interpretation:
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