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Abstract
The purpose of this randomized controlled study is to elucidate the effects of 12-weeks of

aerobic exercise on physical function, cognitive function, driving skills, and quality of life

among an elderly ふд 65 years) population. Aging is associated with a decline in both physical

and cognitive functions, resulting in difficulties in daily activities, such as driving. However,

the decline of these functions can be attenuated with physical activity. Specifically, aerobic

exercise as a simple, cost-effective method can help improve these functions, which, in turn,

improves driving performance. To examine this, driving will be measured via a driving

simulator and cognition will be assessed via a cognitive battery. The participants in the

experimental group will be given a twelve-week aerobic exercise regimen that consists of

three days of treadmill activity per week. Additional measurements include

anthropometrics, questionnaires, physical function assessments, and VO2 testing. We

hypothesize that the experimental group will see improvement in all areas and outperform

the control group. Data is still being collected.

Measurements
• Physical Function

• Foot tap: Assesses the participant's lower limb mobility by requiring them to 

use dominant foot and rapidly tap the floor on opposing sides of a 2-inch tall 

barrier 10 times. The amount of time (sec) to complete the test is measured. 

Physically active adults tend to perform better on psychomotor tests, which is 

relevant because psychomotor functions are necessary for driving. 

• Timed up and go: Subjects are seated with their back against a chair and 

required to stand up and walk 3 meters at a comfortable pace, turn around, 

and sit back down. Time (sec) to complete the test is measured. A significantly 

slowed manner of walking suggests a higher risk of falling, which is also 

related to crash risk. 

• VO2maxぎ MW;ゲ┌ヴWゲ デｴW ゲ┌HﾃWIデげゲ ;Hｷﾉｷデ┞ ┌デｷﾉｷ┣W ﾗ┝┞ｪWﾐく S┌HﾃWIデゲ Wﾐｪ;ｪW ｷﾐ 
aerobic exercise on a treadmill while having their oxygen consumption 

measured using a metabolic analysis system. 

• Cognition

• Useful Field of Vision: Tests the visual area that a subject can retrieve useful 

information from without turning their head or moving their eyes. This is 

necessary for reacting to visual stimuli and crash prevention.

• Stop Signal Task: Consists of two parts, the first is where the subject must 

press a left or right pad in response to a left or right arrow, and the second is 

exactly the same; however, subjects should not press anything if they hear a 

beep. 

• Contingent Blink: Participants attempt to find the irregularity in a pattern as 

fast as possible while having their attention diverted by a distractor. This 

relates to attentional focus as a crash prevention measure.

O-Span: Subjects repeat back a list of words or numbers in the correct 

sequence. This assesses memory span, and adults who perform better on 

these tests tend to have a lesser risk of crashing.

• Corsi Block-Tapping Task: Subjects observe a sequence of blocks being lit up 

and must repeat the sequence exactly. This tests short term memory in a 

visual context, which is necessary for crash prevention.

• Mental Rotation: Subjects are presented two objects and must discern 

whether they are the same images or mirror images. This tests visual spatial 

processing which is important for monitoring surroundings when driving.

• Driving

• Wrong Way: Scenario where participant follows directions to get to the high-

way ramp North. The participant then follows visual cues to decide which 

ramp to take and when to turn.  

• Pedestrian

• Simple Reaction Time: Participant drives down a street and 

responds to a pedestrian in the cross walk. This relates to break 

reaction time when an obstacle is presented.  

• Choice Reaction Time: A Simple Reaction Time test with an 

additional cognitive task of listening to an audio tape and 

counting letters, which is meant to be a distractor to measure 

divided attention. 
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rate your quality 

of life? 
1 2 3 4 5

Very dissatisfied Dissatisfied

Neither 
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Satisfied

Very satisfied

2. How satisfied are 

you with your health? 1 2 3 4 5

Test Examples

Schematic Model

Discussion

This project is relevant because senior drivers (over 65) such as the ones we are 

testing are make up 16% of automobile fatalities, a disproportionately large number 

compared to other age groups. It is expected that in the next 15 years the number of 

senior drivers will increase to the point where they comprise one fifth of the driving 

population. It is obviously important to continue looking for ways to enrich both 

physical and mental capabilities in elderly people, thus ensuring the better safety on 

the roads. It has already been determined that those who are active have both better 

physical and cognitive function; and if our hypothesis is proven correct, this will carry 

over into elderly people in order to slow the results of aging and in turn improve their 

driving. 

Schematic model describing effects of aerobic exercise on driving skills and quality of 

life through physical functions and perceptual cognitive components.


