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ABSTRACT

Background: The effects of cell phone use while driving on road safety is of public
interest. Previous study suggested that the interference associated with cell phone use
was due to cognitive factors rather than to peripheral factors such as manipulating the
phone. Purpose: The purpose of this study was to investigate the effe;cts of phone
conversation on driving performance and cognitive workload. Methods: Thirty-four
healthy, experienced drivers completed a 15-min simulated driving task while
concurrently engaging in; 1) simple conversation (SC), 2) working memory
conversation (WC), or 3) driving without phone conversation (NC). Brake reaction
time, lane maintenance and crash avoidance ability were used to reflect driving
performance. They were recorded through the driving simulation software program.
Heart rate (HR), heart rate variability (HRV), and skin temperature were used as
indicators for cognitive workload. HR and HRV parameters (SDNN, RMSSD, LFnu,
HFnu, LF/HF ratio) were obtained from Holter recording. Skin temperature was

monitored using Mini Logger. Repeated measure ANOVA was conducted to identify



the difference of each variable between the three phone conversation conditions.
Results: All variables, except the number of lane crosses and object crashes, were
significantly different when participants engaged in phone conversation (SC and WC
conditions) compared to when they drove alone (NC condition); p < 0.05. Brake
reaction time was longest in the WC, SC, and NC condition, respectively. There were
no significant differences in HR, skin temperature, and RMSSD between the SC and
WC conditions. LFnu and LF/HF ratio were significantly higher in the SC condition
than that in the WC condition while HFnu was significantly lower in the SC condition
than that in the WC condition (p < 0.05). Conclusions: Results of the present study
suggested that simultaneously driving and talking on the phone leads to driving
degradation and increased cognitive workload. The effects of different phone
conversation types on cognitive workload were inconclusive. Factors such as the

demand of the working memory task and the talking times may affect the findings.
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