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Relationship between Functional Fitness and Break Response in
Elderly Drivers: Comparison with Young Driver
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Purpose: This study compared the functional fitness and brake response of elderly and young drivers to confirm the correlation between

the functional fitness and brake response.

Methods: This study was a cross sectional observational design. Older drivers (> 65age, n=21) and young adult drivers (20-40aged,
n=20) were enrolled as subjects. The functional fitness of the subjects was measured using a senior fitness test consisting of a back
scratch (BS), chair sit and reach (CSR), arm curl (AC), chair stand up (CSU), foot up and go (8-FUG), and 2-minute step (2-MS). The brake
response used the virtual driving simulator to measure the brake reaction time (BRT) and braking distance (BD) according to the pedes-

trian protection and traffic signal compliance.

Results: The older drivers had a lower BS (p<0.000), CSU (p=0.040), and 8-FUG (p=0.011) than the young adult drivers. BS and 8-FUG
showed a significant positive correlation with the BRT and BD of pedestrian protection and traffic signal compliance. CSU showed a sig-
nificant negative correlation with the BRT of pedestrian protection and traffic signal compliance.

Conclusion: These findings suggest that the flexibility of the upper extremity, lower extremity strength, and agility are strongly correlat-

ed with the driving performance of elderly drivers.
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Figure 1. Experimental setup of the virtual reality driving simulator (A),
and a screen of driving simulator (B).
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Table 1. Demographic characteristics, driving history and medical con-
dition of the participants

Ga Eun Kim, et al.

Table 2. Comparison of functional fitness, break reaction between
groups

Variables (unit) Older driver (n=20) Young driver (n=21)

Demographic characteristics

Age (year) 71.40+6.48 30.22+7.45°
Sex
Male 15 (75.0) 12 (57.2)
Female 5 (25.0) 9(42.8)
Weight (cm) 67.07+£9.51 65.75£0.30
Height (kg) 167.47+7.33 168.72+9.27
MMSE (score) 29.15+1.75 29.95+0.21
Level of education
Elementary school 2 (3.8 0(0)
Middle school 3(19.2) 0(0)
High school 11 (42.4) 5 (44.4)
University 4 (34.6) 16 (55.6)
Marital status
Married 13 (65.0) 11(52.4)
Divorce 3(15.0) 1(4.8)
Bereavement 3(15.0) 0(0)
Single 1(5.0) 9(42.8)
Driving history
Driving times per week
<1 7(30.8) 2(11.1)
2-3 10 (46.2) 7(31.3)
6-7 3(23.1) 12(55.6)
Hour driven per time
1 year Accident
Yes 6 (30.0) 3(14.2)
No 14(70.0) 18 (85.8)
Self-reported driving skill
Newness 3(7.6) 2(95)
Good 11 (75.4) 10 (47.6)
Very good 6 (26.9) 9(42.9)
Medical condition
Drinking
Yes 12(60.0) 16 (76.1)
No 8 (40.0) 5(23.9)
Smoking
Yes 7(33.3) 3(14.3)
No 13 (66.7) 18 (85.7)
Current health status
Very good 5 (25.0) 3(14.2)
Good 3(15.0) 8(38.1)
Average 8(40.0) 9(429)
Bad 4(20.0) 1(4.8)
Taking medication
Hypertension 8(40.0) 2(9.5)
Diabetes 6 (30.0) 1(4.8)
Musculoskeletal Disease 10 (50.0) 2(9.5)
Digestive system disease 6 (30.0) 3(14.2)
None 2(10.0) 15(71.4)

?mean * standard deviation, Pnumber of person (%).

0] HE-3-A1ZHp = 0.020)2}F HE|o] 2 Al 5712 (p=0.041)0f| A 22t
Zpo]7} 1l om, 4155 Al A= Beflo] A Al s 2] (p=0.048)01
A 5 718 710l 9218} 2}o]7} 9l 2 tH Table 2).
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Variables (unit) grougl((j:i 20) gg%%na igze " p-value
FT parameter
Back scratch (cm) 18.27+15.77 1.99£2.28 <0.000**
Chair sit and reach (cm) 1.55%£2.66 0.00+0.00 0.066
Arm curl (number) 27.50+£7.34 29.00£8.18 0.489
Chair stand up (number) 19.80+6.13 25.70+£10.80 0.040*
8-foot up and go (sec) 6.28+1.56 5.18+0.94 0.011*
2-minute step (number) 177.31+43.02 184.69+32.23 0.973
Break reaction parameter
Pedestrian protection
Reaction time (msec) 2.08+2.62 0.85+0.43 0.020*
Braking distance (m) 23.14+3556 7.92+4.46 0.041*
Traffic light compliance
Reaction time (msec) 1.38+0.67 1.21+£0.39 0.301
Braking distance (m) 234411239 17.13£2.58 0.048*

*p<0.05, **p<0.01.

Table 3. Pearson correlation coefficients between functional fitness,
break reaction in older driver

Pedestrian protection Traffic light compliance

Reaction Braking Reaction Braking
time distance time distance
Back scratch 0.584* 0.550** 0.243 0.336
8-FUG? 0.760** 0.557** 0.518* 0.519*
Chair stand up -0.456** -0.255 -0.460" -0.447

ag8-foot up and go, *p<0.05, **p<0.01.
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