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I ntrOd U Cti on Table 3. Logistic regression model (B: regression coefficient; z: test statistic; e: elasticity; e*: relevant elasticity).
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hazards, maintain safe distances, and react appropriately to critical
events.

Linear regression models were developed for continuous dependent
variables (headway variability, mean reaction time, average speed). A
binary logistic regression model was applied for accident probability
(collision=1, avoidance=0).

Key Findings

This study aims to address this gap by examining the relationship
between objectively measured physical fitness and key indicators of
driving performance among young drivers in a high-fidelity simulated
rural environment.

Comparative regression analyses revealed significant behavioural
differences between fitness groups.

Compared to low-fitness drivers, high-fitness drivers demonstrated:
 Greater headway distance variability.

* Slightly longer reaction times.
I TR | - icher average speecs.

 Lower accident probability.

Methodology

Four regression models were estimated to examine the association
between physical fithess and driving performance. Three linear
regression models addressed headway distance standard deviation
(R?=0.633), average reaction time (R* = 0.561), and average speed
(R?=0.428). A binary logistic regression model estimated accident
probability (72.6% correct predictions). Elasticity (e) quantifies how
responsive each outcome is to a given predictor, while relevant
elasticity (e*) divides each predictor’s elasticity by that of the weakest
predictor, enabling direct comparison of practical influence across
variables measured on different scales. Below are the detailed model
results (Tables 2 & 3).

T Headway Distance SD

High-fitness drivers: B = +24.76, p < 0.05
More dynamic spacing regulation and adaptive
rather than unstable

T Reaction Time

High-fitness drivers: f = +0.137, p < 0.05
Slightly longer RT may reflect more deliberate
decision-making

A total of 46 young licensed drivers aged 19 to 27 years (23 males,
23 females) participated.

Cardiorespiratory fithess was assessed using the Queen’s College
Step Test: participants stepped on a 41.3 cm platform for 3 minutes
(24 steps/min for males, 22 steps/min for females). Heart rate was
continuously monitored with a Garmin HRM-Pro™ Plus chest strap
and recorded 20 s after the test to estimate VO,max:

Men: VO,max = 111.33 - (0.42 X HR)

Women: VO,max = 65.81 - (0.1847 X HR)

T Speed
High-fitness drivers: B = +2.364, p < 0.05

Higher confidence and smoother integration into
traffic flow

| Accident Probability

High-fitness drivers: B = -0.933, p < 0.10

Indicating a protective effect

Furthermore, regarding environmental impacts:

* Nighttime conditions led to markedly greater headway variability,
longer reaction times, and increased accident probability.

» Higher traffic flow reduced headway variability, shortened reaction
times, and lowered average speed.

Table 2. Summary of linear regression models (B: regression coefficient; t: test statistic; e: elasticity; e*: relevant elasticity).
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