Driver Skills Assessment of Motor Abilities

Rationale: 

Driving is a physical activity that requires motor abilities such as:

· Muscle strength and endurance

· Range of motion of the extremities, trunk and neck

· Sensation & Proprioception (Wang, et al., 2003) 

· Quick, precise and coordinated movements 

Motor abilities are necessary for the safe operation of basic vehicle controls. Lower limb function is needed to quickly shift the right foot from the accelerator to the brake in an emergency situation, and to apply the correct pressure on the gas and brake for smooth stopping and speed control (Staplin, et al., 2003b). Upper limb control is required to operate the steering wheel to safely maneuver the car around obstacles and to operate secondary controls (directional signals, lights, ignition, etc.) Neck and trunk rotation are needed to shift one’s gaze in each direction from which a vehicle conflict may occur. This includes the familiar “left-right-left” check before crossing an intersection, as well as looking over one’s shoulder to check one’s blind spot prior to merging or changing lanes (Staplin, et al., 2003b). In addition, motor strength and ROM are needed to enter the vehicle safely and efficiently and to fasten and release the seatbelt. Illness, injury and the natural process of aging may involve a decline in muscle strength, endurance, flexibility and joint stability. Clients who demonstrate decreased strength and/or range of motion may experience direct effects on their driving ability. 

Range of Motion Testing for Upper & Lower Extremities
The examiner tests the client’s upper and lower extremity range of motion in all joints. Results of upper and lower extremity range of motion testing are scored as: 

· Within normal limits; or 

· Not within normal limits-poor ROM or adequate range of motion but with excessive hesitation or pain present. 

The scoring guidelines for range of motion testing are purposely vague as range of motion requirements to drive vary widely depending on automobile design making it is difficult to specify exact requirements. For example, the range of motion needed to move the foot from the accelerator to the brake or turn the steering wheel depend on the specific vehicle being driven and the size of the driver. In some cases, a driver may have a significant range of motion limitation yet be able to compensate quite well and drive a vehicle safely. In other cases, low-cost adaptive vehicle controls can allow drivers to compensate for many range of motion restrictions. If there are range of motion restrictions, specific recommendations regarding driving must be made following performance on a road test.  

Neck and Trunk Rotation
Instructions: 

The client does this test while seated in a chair. The examiner stands 10 feet behind the client at a pre-marked location, and holds up a random number of fingers while the client is facing the opposite direction.  The examiner delivers the instruction, "Just as you would turn your head and upper body to look over your right shoulder to back your car or change lanes, please turn and tell me how many fingers I have raised."  The examiner records whether the client can accurately identify the number of fingers raised.  The client is then instructed to turn around the other way and look over his/her left shoulder. The test is scored as pass (the client can identify the number of fingers) or fail (the client does not have enough flexibility/mobility to perform this motion) (Staplin et al., 1999).  

Cutoff Scores:
In a sample of 2400 older drivers, those who failed this test were 2.56 times more likely to be involved in an at-fault collision in the year prior to and 25 months following testing when compared to age-matched controls (Staplin, et al., 2003a). In another study of 125 active drivers by Marottoli and colleges (1998), those with reduced neck rotation were 6 times more likely to have self-reported collisions, moving violations or police stops in the year prior to testing. In many cases, special mirrors and adaptive driving techniques can allow drivers to successfully compensate for decreased neck and trunk rotation. 

Muscle Strength
The examiner performs a standardized manual muscle test of the client’s bilateral upper and lower extremities and grades each muscle group from 0 (absent) to 5 (normal). 

Cutoff Scores:

The United States Public Health Service has established guidelines for the licensing of medically impaired motor vehicle operators (Stock, et al. 1970). If drivers are operating a personal vehicle with an automatic transmission, they must have at least good (4/5) strength in their:

· Right ankle (dorsiflexion and plantar flexion)

· Right knee (flexion)

· Right hip (extension and flexion)

· Both hands (grip)

· Both wrists (flexion and extension)

· Both elbows (flexion and extension)

· Both shoulders (all motions) 

They must also have at least fair (3/5) strength for right knee flexion. 

If driving a vehicle with a standard transmission or using both feet to drive, the above guidelines for the right lower extremity apply to the left lower extremity as well. In addition, if the driver experiences excessive pain or hesitation in either upper extremity, the right lower extremity or in neck and trunk rotation, this signals the need for intervention.   

Rapid pace walk

Testing Procedures:

The measuring tape is laid on the floor, pulled out to its full 10-ft length, and locked open at this length. The client walks next to the measuring tape, turns at the end, and walks back to the start position. The total walking distance is 20 ft…. The examiner will say, "I want you to walk along side of this tape measure (tape line) to the end, turn around, and walk back here as quickly as you can." (Demonstrate) "If you use a cane or walker, you may use it if you feel more comfortable. I am going to time you. Go as fast as you feel safe and comfortable." "Ready, begin." 
Start timing when the subject picks up his or her first foot. Stop timing when the last foot crosses the finish line. Record the total time to traverse the 10-ft path up and back with the stop watch (Staplin et al., 1999).

Cutoff Scores:

In a sample of 2400 older drivers, those taking over 7.5 seconds to complete the walk were 2.5 times more likely than age-matched controls to be involved in an at-fault crash. Those with times greater than 9 seconds had a 3-fold increased risk of being in an at-fault automobile accident (Staplin, et al., 2003a). 
Alternate Foot Tap

Testing Procedures:

This is an alternative measure of lower limb mobility, as required of a driver to move his or her right foot from the gas pedal to the brake pedal. The driver sits in a chair for this test. The test administrator opens a 2” 3-ring binder and places it on the floor with the 3 rings oriented crosswise in front of the participant, and located at a distance of 16 to 24 inches from the front edge of the chair. This should provide a separation between foot tap locations of approximately 12 inches. Following instructions, the client will touch his or her right foot to the floor 5 times alternately on each side of the opened binder, moving from one side to the other on every tap. The total number of taps will be 10. The driver must make sure to lift the foot sufficiently high to clear the rings of the binder. 
Instruct the driver, "Please place your right foot on the floor, next to the right side of this binder. Now move your left foot back out of the way, and move your right foot back and forth over the binder rings, alternately tapping each side of the floor next to the binder. Move your foot back and forth across the binder rings for a total of 10 taps, beginning when I tell you. I will time how quickly you can do this. (Test administrator demonstrates foot tap motion). Ready? Go." 
The examiner records the time to complete the foot tapping task with a stop watch (Staplin et al., 1999). 
To quickly test for intact sensation or proprioception (position sense) in the lower extremities, the client can be asked to perform an additional test with his or her eyes closed to observe for any qualitative differences in accuracy or speed.  

Cutoff Scores:

While The Alternate Foot Tap test has significant face validity as a measure of one’s ability to move the leg/foot quickly from the accelerator to the brake, scores on this test were not a significant predictor of at-fault crash potential in a group of older drivers. However, elevated traffic conviction rates (1.5 times age-matched controls) were found in those with response times exceeding 12.75 seconds (Staplin, 2003a).  Marottoli et al., (1994) found that for a group of 352 drivers age 72 and above, right foot tap scores greater than 7.92 seconds were in the impaired range.   

Norms (right foot-tap time):
	Statistic
	Entire Cohort Age 72+
	Drivers Only Age 72+

	
	Right Foot Tap
	Right Foot Tap

	Number of subjects 
	1005
	352

	Mean
	5.61 seconds
	4.80 seconds

	Standard Deviation
	2.48
	1.56
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