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Abstract

Road accident is a predominant agenda that keep increases over the years. It has been also reported as among the
death contributors worldwide, which requires an urgent respond from all countries around the world. Therefore, to
overcome this issue, a comprehensive understanding on the reasons behind the occurrence of road accident is
required. This review paper aimed to investigate the determinants of road accident specifically on the environmental
factors. A systematic review process was conducted through five academic databases of Emerald, ScienceDirect,
Scopus, Web of Science and Wiley Online Library. A total of 2462 findings were identified through database
searching process. After several screening and reviewing processes, a total of 45 studies were included in this
review. The results of the review indicated that bad/adverse weather and night time driving were the most common
environmental factors contributing to road accident. Based on the findings, appropriate countermeasures can be
outlined to curb these issues.
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1. Introduction

Road accident is among the worst health hazard killing more than 1.25 million people every year (World
Health Organization, 2018). Road accident statistics increases every year despite various preventive measures
outlined by the government (national level) or World Health Organization (WHO) (international level). It has also
been reported that approximately, 90% of the road fatalities occurred in low and middle income countries. India has
been reported to lead the world road fatalities statistics with an estimation of 17 people dying every hour. This
alarming rate caused a significant loss to the family, society and the government. Those considered as “vulnerable”
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road users such as motorcyclists, cyclists and pedestrians have mostly died as a result of road accident. Moreover, it
has also been reported that young drivers within the age of 15 to 29 years old are among those highly involved in
road accident (World Health Organization, 2018). Road accident usually occurs due to three factors namely human
factors, environmental factors and technical factors. Several studies reported that 90% of the road accident occurred
because of the human factors while another 10% happened due to environmental and technical factors (Haghi,
Ketabi, Ghanbari, & Rajabi, 2014; Uchida, Kawakoshi, Tagawa, & Mochida, 2010). Despite the fact human factors
have led the major causation of road accident, the impact of environmental and technical factors cannot be ignored.
Therefore, this paper aimed at systematically reviewing the road accident determinants by mainly focusing on the
environmental factors.

2. Literature Review

When dealing with Mother Nature, environmental factors can be considered as the most difficult accident
causation factor. Adverse and bad weathers such as heavy rain, foggy, windy and storm can dramatically affect the
drivers’ sights (Aron, Billot, Faouzi, & Seidowsky, 2015; Jaroszweski & McNamara, 2014). Most studies around the
world reported that rainy weather is among the main environmental factors that result in road accident (Asefa,
Ingale, Shumey, & Yang, 2015; Edwards, 1998; Wang, Huang, Xiang, & Pei, 2011). On the other hand, in countries
with four seasons, snowfall has been reported to lead the occurrence of road accident (Eisenberg & Warner, 2005;
Wang et al., 2011; Xi, Liu, Cheng, Zhao, & Ding, 2014). Apart from windy and foggy weather, dust storm has been
also reported to cause road accident especially in the Middle East countries including Iran (Lankarani et al., 2014;
Tezangi, 2016). These poor weather conditions have significantly reduced drivers’ visibility and subsequently
increased accident risk. Nevertheless, driving in a fine weather also contributes toward accident causation (Ismail,
Aram, Aminzadeh, & Rahmat, 2011; Lardelli-Claret et al., 2002). Drivers were reported to drive faster and violate
more traffic rules and regulation in fine weather since they do not need to be more cautious compared to that in bad
weather. In overall, although environmental factors can be sometime beyond the human control, but the final
decision making to drive or not during the adverse weather is made by the drivers themselves.

3. Research Methodology

Systematic reviews over literatures were conducted through five academic databases of Emerald,
ScienceDirect, Scopus, Web of Science and Wiley Online Library. To undergo the review process, the researchers
used several terms such as “determinant”, “factor”, “cause”, “road accident” and “traffic crash”. Apart from that, the
researchers also did not apply any restriction over type of language and date for the search process. Next, the
retrieved findings were exported to EndNote X7 (reference management software). Subsequently, the researchers
have undergone the screening and reviewing process in order to extract the relevant papers to be included in this
review study. To assist the researcher to finalize the relevant papers, several inclusion and exclusion criteria were
formulated as below:

Inclusion criteria:-

1. Type of study: Cross-sectional studies, observation, case series, case control studies and weather/meteorological
report

2. Sample/Data: All types of respondents either who involved in an accident or not, accident data cases and
meteorological data.

3. Outcomes: Any studies that investigate the determinant or factors toward the occurrence of road accident
mainly focus on the environmental factors.

Exclusion criteria:-

1. Type of study: Any meta-analysis study, review paper, student’s thesis or dissertation and governmental report

2. Research focus: Determinant of road accident in term of human factors and technical factors.

3. Results and Discussion

3.1. Search Result

Table 1 shows the result of search findings from each database. Through the search, a total of 2462 findings
were extracted. From the overall findings, the researchers undergo the detect duplication process and eliminate 271
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duplicates findings. Next, the researchers screened the title of the remaining 2191 records and eliminate a total of
1344 unrelated titles. Then, the researchers read the abstract of the remaining 847 titles and a total of 579 irrelevant
abstracts were removed. Finally, the researchers find the full text for the remaining 268 relevant abstract and
eliminate a total of 223 unrelated full texts after applying the inclusion and exclusion criteria. In overall, only 45
studies were included in this review study. Figure 1 shows the PRISMA flow diagram for the review process.

Table 1. Search Findings from Four Databases

Databases Timespan Search fields Language Returns
Emerald 1951 -2018 All field English 128
Science Direct 1993 —2018 All field English 855
Scopus 1990 - 2018 All field English 789
Web of Science 1990 - 2007 All field English 549
Wiley Online Library 1973 - 2018 All field English 141
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Figure 1. PRISMA flow diagram for the review process

3.2. Study Design

From the overall 45 included studies, 33 studies were categories as case series studies, three studies were
cross-sectional studies, two studies were case control studies, three studies used the combination of case series and
weather/meteorological data, three studies were observational studies and finally one study used the combination of
case series and observation. Detail information regarding the study design of all included studies can be referred to
Table 2.

© IEOM Society International 3411



Proceedings of the International Conference on Industrial Engineering and Operations Management
Bangkok, Thailand, March 5-7, 2019

3.3. Research Setting

All 45 included studies were undertaken in 20 countries all around the world with most of the studies (n =
12) were conducted in US, seven studies conducted in China, three studies conducted in Australia and Finland, two
studies conducted in several countries like UK, Sweden, Iran and Spain, one study conducted in 11 countries such as
French, Ethiopia, New Zealand, Mexico, Abu Dhabi, Japan, Croatia, India, Italy, Canada and Malaysia and finally
one study conducted in combination of two countries namely Thailand and US. Detail information regarding the
study setting of all included studies can be referred to Table 2.

3.4. Research Sample/Data

All included studies employed various research sample with majority of the study (n = 21) used the data
from accident cases, 15 studies used the sample of accident victims, six studies used the combined data of accident
cases and weather/meteorological data, two studies used the data gathered from observation at road
segment/junction/ramps and finally one study used the combined sample of accident victims and control group.
Detail information regarding the research sample of all included studies can be referred to Table 2.

3.5. Determinant of Road Accident (Environmental Factors)

Environmental factors can be divided into weather and time when the accidents are prone to occur. In terms
of weather, seven studies reported that accident usually occurs during rainy weather (Aron et al., 2015; Asefa et al.,
2015; Black, Villarini, & Mote, 2017; Jaroszweski & McNamara, 2014; Mitchell, Driscoll, & Healey, 2004; Mondal
et al.,, 2011; Saha, Schramm, Nolan, & Hess, 2016). Most of the researchers reported that rainy weather has
significantly reduced the drivers’ visibility and increased accident involvement (Jaroszweski & McNamara, 2014;
Mondal et al., 2011; Saha et al., 2016). Moreover, three studies conducted in the US reported that driving during
inclement weather (wet and cold) can more likely cause accident (Chen, Chen, & Ma, 2018; Das, Brimley,
Lindheimer, & Zupancich, 2017; Legree, Heftner, Psotka, Martin, & Medsker, 2003). Nine studies reported that
accident is also prone to occur during snowy, cloudy, windy and foggy weathers (Chen & Zhang, 2016; Edwards,
1998; Eisenberg & Warner, 2005; Hijar, Carrillo, Flores, Anaya, & Lopez, 2000; Li, Yamamoto, & Zhang, 2018;
Perrels, Votsis, Nurmi, & Pilli-Sihvola, 2015; Ponnaluri, 2016; Wang et al., 2011; Xi et al., 2014). Similarly,
accidents are prone to occur during these weathers due to the decline in drivers’ visibility. Two studies conducted in
Iran reported that accidents occur in the country because of dust storm, which not only drastically reduce drivers’
visibility, but also cause respiratory problems including asthma (Lankarani et al., 2014; Tezangi, 2016. Apart from
adverse and bad weather, accident is also highly occurs during good weather. Seven studies reported that most of the
accidents occurred during fine weather (Haynes et al., 2008; Ismail et al., 2011; Lardelli-Claret et al., 2002; McGwin
& Brown, 1999; Mohamed, Mohamed, & Al-Harthi, 2017; Radun & Radun, 2006; Tanishita & van Wee, 2017).
Majority of the accidents occurred during fine and clear weather because the drivers were reported to drive at higher
speed and being less caution compared to that during adverse or bad weather (Haynes et al., 2008; McGwin &
Brown, 1999; Mohamed et al., 2017; Tanishita & van Wee, 2017). Young drivers have been reported to commit
speeding violation when driving during fine weather because they are perceived to be risk takers despite their lack of
driving skills, whereas older drivers are mainly involved in road accident during fine weather because of several
driving errors while changing lane and the failure to foresee unseen objects on the road (McGwin & Brown, 1999).
Moreover, drivers have been also reported to fall asleep when driving at fine and clear weather, which subsequently
increased accident risk (Radun & Radun, 2006).

Subsequently, accident has been reported to occur at certain period of time. Nine studies reported that
accident causations were prone to happen at night (Das, Dutta, Jalayer, Bibeka, & Wu, 2018; Hasselberg &
Laflamme, 2009; Lam, 2004; Pino, Pelosi, & Baldari, 2013; Roeper & Voas, 1998; Vorko-Jovi¢, Kern, & Biloglav,
2006; Yuan, Dai, & Wang, 2016; Zhang, Yau, Zhang, & Li, 2016; Zhang, Fraser, Lindsay, Clarke, & Mao, 1998).
This was because the drivers were reported to fall asleep from feeling tired (Pino et al., 2013; Yuan et al., 2016;
Zhang et al., 2016). On the other hand, several researchers also reported that drivers tend to speed during the night
due to fewer vehicles on the road (Hasselberg & Laflamme, 2009; Lam, 2004; Vorko-Jovi¢ et al., 2006; Yuan et al.,
2016). Driving too fast causes the drivers to loss control over their vehicles and unable to respond promptly when
sudden thing happen on the road. Moreover, accidents also prone to occur at night time especially when drivers are
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driving alone. A study conducted in Australia reported that taxi drivers who drive alone without any passenger at
night time have involved in more accidents compared to taxi drivers with passengers (Lam, 2004). The situation was
even worst when drivers were driving during night time with worst condition. A study conducted in Spain reported
that drivers were prone to be involved in accident when driving at night especially during twilight condition
(Redondo-Calderon et al., 2001). In addition, four studies reported a mixed finding as accident usually happened at
night and fine weather (Lam, 2003b; Ostréom & Eriksson, 2002; Shen & Neyens, 2017; Zhang et al., 2013). Apart
from driving at night time, driving during late afternoon and evening can also contribute to the occurrence of road
accident (Kasantikul & Ouellet, 2005; Laapotti & Keskinen, 1998). A study conducted in Los Angeles, US reported
that 60% of drivers were reported consuming alcohol as early as 2 p.m. resulting in more accidents at late afternoon
and in the evening (Kasantikul & Ouellet, 2005). Finally, a study conducted in Minnesota, US highlighted that the
daylight saving time in the state has significantly helped to reduce accident rate because longer daylight provides
better visibility to the drivers (Huang & Levinson, 2010). Detail information regarding the environmental factors
that lead toward the occurrence of road accident can be referred to Table 2.

Table 2: Determinant of Road Accident (Environmental Factors)

No Study Country Sample size Study Design Determinant of
Road Accident
1. Aron et al. (2015) French 292 accident cases Case series Rainy weather
Asefa et al. (2015) Mekelle and Tigray | 712 taxi drivers (188 Cross-sectional Rainy weather
(Northern Ethiopia) | actual victim) study
3. | Chen and Zhang Jiangxi and Shaanxi | 71,695 accident cases Case series - Rainy weather
(2016) (China) - Snowy
- Foggy
- Night time
4. | Dasetal. (2017) Florida, US Combination of Florida Case series Inclement weather
crash data (2010-2012) (cold and wet)
and weather data
5. | Dasetal. (2018) Louisiana, US 2651 crash victims Case series Night time
6. Edwards (1998) England and Wales | Combination of Case series - Rainy weather
England and Wales - Windy weather
crash data (1980-1990) - Fog
and weather data
7. | Eisenberg and Warner Us 1.4 million fatal crashes Case series Snowy weather
(2005) cases, 13.5 million

nonfatal-injury crashes
and weather data

8. | Hasselberg and Sweden 2448 accident victims Case series Night time
Laflamme (2009)
. | Haynes et al. (2008) New Zealand 4058 fatal crashes cases Case series Fine weather
10. | Hijar et al. (2000) Mexico-Cuernavaca | 162 drivers who Case control - Rainy weather
involved in accident study - Fog

(subject) and 445
drivers (control group)

11. | Huang and Levinson Minnesota Accident data cases Case series Daylight saving time
(2010) from 2001 to 2007 provide better
visibility reduce
accident
12. | Jaroszweski and Manchester and Combination of Case series and Rainy weather
McNamara (2014) Greater London accident cases (2008- meteorological
2011) and weather data data
13. | Laapotti and Finland 338 males and 75 males Case report Evening and night
Keskinen (1998) fatal accident victims time
14. | Lam (2003a) New South Wales, | 3981 crash victims Case series - Night time
Australia (young drivers) - Fine weather
15. | Lam (2004) New South Wales, | 7923 accident victims Case series Night time
Australia (taxi drivers)
16. | Lankarani et al. Iran 542,863 accident cases Case series - Dusty weather
(2014) - Sunrise and
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sunset
17. | Lietal. (2018) Guangdong, China | 1101 accident cases Case series Cloudy weather
18. | McGwin and Brown Alabama 136,465 accident cases Case series Fine weather
(1999)
19. | Mitchell et al. (2004) Australia 543 fatal work-related Case series Rainy weather
accident victims
20. | Mohamed et al. Abu Dhabi 1,841 rear-end crashes Case series Fine weather
(2017) and 8,967 severe
crashes cases
No Study Country Sample size Study Design Determinant of
Road Accident
21. | Ostrém and Eriksson Sweden 157 snowmobile fatality Case series - Night time
(2002) cases - Fine weather
22. | Perrels et al. (2015) Finland 72,000 meteorological Observation and | Windy weather
data and accident data Case series
23. | Ponnaluri (2016) Florida, US 999,456 crash cases Case series Foggy weather
24. | Redondo-Calderon et Spain 151,364 accident cases Case series - Twilight
al. (2001) - Night time
25. | Roeper and Voas California 33,614 accident victims Case series Night time
(1998)
26. | Saha et al. (2016) Us 760,517 fatality cases Case series Rainy weather
(1994 to0 2012)
27. | Shen and Neyens South Carolina 34,796 male and 43,374 Case series - Night time
(2017) female teens (accident - Fine weather
victims)
28. | Tanishita and van Japan 78 accident cases Observation Fine weather
Wee (2017)
29. | Tezangi (2016) Yazd, Iran 2861 accident cases Case series and | Dust storm
meteorological
data
30. | Vorko-Jovi¢ et al. Zagreb, Croatia 528 accident victims Case series Night time
(2006)
31. | Wangetal. (2011) Xi’an, China 3038 accident victims Case series - Cloudy
- Rainy
- Foggy
- Snowy
- Heavily windy
32. | Xietal. (2014) China 20,000 accident cases Case series Snowy weather
(curve road crash)
33. | Zhang et al. (2016) Guangdong, China | 384 accident cases Case series Night time
(fatigue related crash)
34. | Zhang et al. (1998) Canada 49,035 accident victims Case series Night time
35. | X.J. Zhang et al. China 67,759 fatal accident Case series - Night time
(2013) victims - Fine weather
36. | Chen et al. (2018) Northglenn and 328,529 observations Observation Inclement weather
Castle Pines, from 57 road segments (cold and wet)
Colorado
37. | Ismail et al. (2011) Malaysia 5 crash black-spot Observation Fine weather
interchange ramps
38. | Kasantikul and Thailand and Los Thailand: 969 accident Case series Late afternoon and
Ouellet (2005) Angeles cases night time
Los Angeles: 900
accident cases
39. | Lardelli-Claret et al. Spain 57,472 accident cases Case control Fine weather
(2002) study
40. | Legree et al. (2003) US 127 soldiers involved in Cross-sectional Inclement weather
accidents and 424 study (cold and wet)
soldiers not involved in (Questionnaire)
accident
41. | Mondal et al. (2011) New Delhi, India 1928 accident cases and Case series Rainy weather
metrological data
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42. | Pino et al. (2013) Parma, Italy 1489 accident cases Case series Night time
43. | Radun and Radun Finland Study I: 101 accident Cross-sectional | Fine weather
(2006) victims study (Interview)
Study II: 1464 accident
victims
44. | Yuan et al. (2016) Beijing, China 100 accident cases Case series Night time
45. | Black et al. (2017) Arkansas, Georgia, | 28,000 traffic crashes Case series and Rainy weather
Illinois, Maryland, | and 12,000 injury cases meteorological
Minnesota & Ohio data

4. Conclusion

From the review, it can be summarized that most of the accidents occurred due to adverse weather of
raining that consequently reduces the drivers’ visibility. Apart from that, rainy weather also causes difficulty for the
drivers to control their vehicle as the road becomes more slippery. The situation is even worst in the case where the
drivers poorly maintain their vehicle’s tires, which increases the probability for the drivers to involve in road
accident. Apart from that, road accident also tends to occur during fine and clear weather. As compared to adverse
weather, drivers tend to be less cautious when driving in a good weather. Moreover, the result of the review also
highlighted a high number of accidents that happened at night. In addition to feeling tired and drowsiness during
night, drivers also tend to increase their speed due to less number of vehicles. This situation has significantly
contributed toward the accident risk. The results of the review were presented from all countries around the world
with most of the studies conducted in Western countries like the US. Besides, most of the included studies used the
data of accident cases retrieved from police or governmental databases. These data comprised of various information
that can be used to disclose the antecedence of road accident.

In overall, road accident is indeed a critical issue faced by all countries around the world. The number of
road accident seems to incline in accordance with the increment of car ownership worldwide. To curb with this
issue, the most appropriate preventive measure need to be outlined. Nevertheless, dealing with Mother Nature is
sometime beyond the human control. For instance, the meteorological department can forecast the weather, but the
severity of the weather condition is sometime unpredictable. Therefore, the countermeasures that have already been
outlined at the first place may not work. Likewise, in the case of night driving, even though the government has
made the effort to install street light to increase the drivers’ visibility, but the drivers’ bad driving attitude of
breaking the speed limit has significantly put them in danger. Although the government is responsible to drew and
execute the accident preventive measures, these actions would be ineffective if the drivers do not abide with the
traffic rules and regulations. As a conclusion, drivers are responsible to change their driving attitude and along with
the government preventive measures which can further minimize the road accident problems.

References

Aron, M., Billot, R., Faouzi, N.-E. E. L., & Seidowsky, R., Traffic Indicators, Accidents and Rain: Some
Relationships Calibrated on a French Urban Motorway Network. Transportation Research Procedia, vol. 10,
pp- 31-40, 2015.

Asefa, N. G., Ingale, L., Shumey, A., & Yang, H., Prevalence and Factors Associated with Road Traffic Crash
among Taxi Drivers in Mekelle Town, Northern Ethiopia, 2014: A Cross Sectional Study. Plos One, vol. 10,
no. 3, pp. 1-8, 2015.

Black, A. W., Villarini, G., & Mote, T. L., Effects of Rainfall on Vehicle Crashes in Six US States. Weather Climate
and Society, vol. 9, no. 1, pp. 53-70, 2017.

Chen, C., & Zhang, J., Exploring background risk factors for fatigue crashes involving truck drivers on regional
roadway networks: a case control study in Jiangxi and Shaanxi, China. SpringerPlus, vol. 5, no. 1, pp. 1-12,
2016.

Chen, F., Chen, S., & Ma, X., Analysis of hourly crash likelihood using unbalanced panel data mixed logit model
and real-time driving environmental big data. Journal of Safety Research, vol. 65, pp. 153-159, 2018.

Das, S., Brimley, B. K., Lindheimer, T. E., & Zupancich, M., Association of reduced visibility with crash outcomes.
IATSS Research, 2017.

© IEOM Society International 3415



Proceedings of the International Conference on Industrial Engineering and Operations Management
Bangkok, Thailand, March 5-7, 2019

Das, S., Dutta, A., Jalayer, M., Bibeka, A., & Wu, L., Factors influencing the patterns of wrong-way driving crashes
on freeway exit ramps and median crossovers: Exploration using ‘Eclat’ association rules to promote safety.
International Journal of Transportation Science and Technology, pp. 114-123, 2018.

Edwards, J. B., The relationship between road accident severity and recorded weather. Journal of Safety Research,
vol. 29, no. 4, pp.249-262, 1998.

Eisenberg, D., & Warner, K. E., Effects of snowfalls on motor vehicle collisions, injuries, and fatalities. American
Journal of Public Health, vol. 95, no. 1, pp. 120-124, 2005.

Haghi, A., Ketabi, D., Ghanbari, G., & Rajabi, H., Assessment of Human Errors in Driving Accident; Analysis of
the Causes Based on Aberrant Behaviors. Life Science Journal, vol. 11, no. 9, pp. 414-420, 2014.

Hasselberg, M., & Laflamme, L., How do car crashes happen among young drivers aged 18-20 years? Typical
circumstances in relation to license status, alcohol impairment and injury consequences. Accident Analysis and
Prevention, vol. 41, no. 4, pp. 734-738, 2009.

Haynes, R., Lake, I. R., Kingham, S., Sabel, C. E., Pearce, J., & Barnett, R., The influence of road curvature on fatal
crashes in New Zealand. Accident Analysis and Prevention, vol. 40, no. 3, pp. 843-850, 2008.

Hijar, M., Carrillo, C., Flores, M., Anaya, R., & Lopez, V., Risk factors in highway traffic accidents: A case control
study. Accident Analysis and Prevention, vol. 32, no. 5, pp., 703-709, 2000.

Huang, A., & Levinson, D.,The effects of daylight saving time on vehicle crashes in Minnesota. Journal of Safety
Research, vol. 41, no. 6, pp.513-520, 2010.

Ismail, A., Aram, A., Aminzadeh, R., & Rahmat, R. A. O. K., Crashes and effective safety factors within
interchanges and ramps on urban freeways and highways. Australian Journal of Basic and Applied Sciences,
vol. 5, no. 7, pp. 397-404, 2011.

Jaroszweski, D., & McNamara, T., The influence of rainfall on road accidents in urban areas: A weather radar
approach. Travel Behaviour and Society, vol. 1, no. 1, pp. 15-21, 2014.

Kasantikul, V., & Ouellet, J. V., Alcohol use and motorcycle accident causation in Thailand and Los Angeles. SAE
Technical Papers, 2005.

Laapotti, S., & Keskinen, E., Differences in fatal loss-of-control accidents between young male and female drivers.
Accident Analysis and Prevention, vol. 30, no. 4, pp. 435-442, 1998.

Lam, L. T., Factors associated with fatal and injurious car crash among learner drivers in New South Wales,
Australia. Accident Analysis and Prevention, vol. 35, no. 3, pp. 333-340, 2003a

Lam, L. T., Factors associated with young drivers' car crash injury: Comparisons among learner, provisional, and
full licensees. Accident Analysis and Prevention, vol. 35, no. 6, pp. 913-920, 2003b.

Lam, L. T., Environmental factors associated with crash-related mortality and injury among taxi drivers in New
South Wales, Australia. Accident Analysis and Prevention, vol. 36, no. 5, pp. 905-908, 2004.

Lankarani, K. B., Heydari, S. T., Aghabeigi, M. R., Moafian, G., Hoseinzadeh, A., & Vossoughi, M., The impact of
environmental factors on traffic accidents in Iran. Journal of injury & violence research, vol. 6, no. 2, pp. 64-
71,2014.

Lardelli-Claret, P., Luna-Del-Castillo, J. D. D., Jiménez-Moleo6n, J. J., Femia-Marzo, P., Moreno-Abril, O., &
Bueno-Cavanillas, A., Does vehicle color influence the risk of being passively involved in a collision?
Epidemiology, vol. 13, no. 6, pp. 721-724, 2002.

Legree, P. J., Heffner, T. S., Psotka, J., Martin, D. E., & Medsker, G. J., Traffic crash involvement: Experiential
driving knowledge and stressful contextual antecedents. Journal of Applied Psychology, vol. 88, no. 1, pp.15-
26, 2003.

Li, Y., Yamamoto, T., & Zhang, G., Understanding factors associated with misclassification of fatigue-related
accidents in police record. Journal of Safety Research, vol. 64, pp. 155-162, 2018.

McGwin, J. G., & Brown, D. B., Characteristics of traffic crashes among young, middle-aged, and older drivers.
Accident Analysis & Prevention, vol. 31, no. 3, pp.181-198, 1999.

Mitchell, R., Driscoll, T., & Healey, S., Work-related road fatalities in Australia. Accident Analysis and Prevention,
vol. 36, no. 5, pp. 851-860, 2004.

Mohamed, S. A., Mohamed, K., & Al-Harthi, H. A., Investigating Factors Affecting the Occurrence and Severity of
Rear-End Crashes. Transportation Research Procedia, vol. 25, pp. 2098-2107, 2017.

Mondal, P., Sharma, N., Kumar, A., Bhangale, U. D., Tyagi, D., & Singh, R., Effect of rainfall and wet road
condition on road crashes: A critical analysis, Symposium on International Automotive Technology ,pp. 1-7,
2011.

Ostrom, M., & Eriksson, A., Snowmobile fatalities: Aspects on preventive measures from a 25-year review.
Accident Analysis & Prevention, vol. 34, no. 4, pp. 563-568, 2002.

© IEOM Society International 3416



Proceedings of the International Conference on Industrial Engineering and Operations Management
Bangkok, Thailand, March 5-7, 2019

Perrels, A., Votsis, A., Nurmi, V., & Pilli-Sihvola, K., Weather conditions, weather information and car crashes.
ISPRS International Journal of Geo-Information, vol. 4, no. 4, pp.2681-2703, 2015.

Pino, O., Pelosi, A., & Baldari, F., Drivers' behaviour. Risk factors for road accidents and safety implications. A
study of 1,489 cases in the province of Parma. Psicoterapia Cognitiva e Comportamentale, vol. 19, no. 2, pp.
141-156, 2013.

Ponnaluri, R. V., The odds of wrong-way crashes and resulting fatalities: A comprehensive analysis. Accident
Analysis and Prevention, vol. 88, pp. 105-116, 2016.

Radun, I., & Radun, J. E., Seasonal variation of falling asleep while driving: An examination of fatal road accidents.
Chronobiology International, vol. 23, no. 5, pp. 1053-1064, 2006.

Redondo-Calderon, J. L., Luna-del-Castillo, J. D., Jimenez-Moleon, J. J., Garcia-Martin, M., Lardelli-Claret, P., &
Galvez-Vargas, R., Application of the induced exposure method to compare risks of traffic crashes among
different types of drivers under different environmental conditions. American Journal of Epidemiology, vol.
153, no. 9, pp. 882-891, 2001.

Roeper, P., & Voas, R. B., Alcohol consumption measured at roadside surveys and variations in traffic injury
crashes. Accident Analysis & Prevention, vol. 30, no. 4, pp. 409-416, 1998.

Saha, S., Schramm, P., Nolan, A., & Hess, J., Adverse weather conditions and fatal motor vehicle crashes in the
United States, 1994-2012. Environmental Health, vol. 15, no. 104, pp. 1-9, 2016.

Shen, S. J., & Neyens, D. M., Factors affecting teen drivers' crash-related length of stay in the hospital. Journal of
Transport & Health, vol. 4, pp. 162-170, 2017.

Tanishita, M., & van Wee, B., Impact of vehicle speeds and changes in mean speeds on per vehicle-kilometer traffic
accident rates in Japan. IATSS Research, vol. 41, no. 3, pp. 107-112, 2017.

Tezangi, M. F., Studying The Role of Climatic Phenomena in Road Accidents in Yazd Province. lioab Journal, vol.
7, pp. 459-465, 2016.

Uchida, N., Kawakoshi, M., Tagawa, T., & Mochida, T. , An investigation of factors contributing to major crash
types in Japan based on naturalistic driving data. I4TSS Research, vol. 34, no. 1, pp. 22-30, 2010.

Vorko-Jovié, A., Kern, J., & Biloglav, Z., Risk factors in urban road traffic accidents. Journal of Safety Research,
vol. 37, no. 1, pp. 93-98, 2006.

Wang, Y. G., Huang, S. S., Xiang, W. S., & Pei, Y. L., Multipattern road traffic crashes and injuries: A case study of
Xi'an city. Acta Polytechnica Hungarica, vol. 8, no. 4, pp.171-181, 2011.

World Health Organization, Road traffic injuries, Available: http://www.who.int/news-room/fact-sheets/detail/road-
traffic-injuries, November 20, 2018.

Xi, J. F., Liu, H. Z., Cheng, W., Zhao, Z. H., & Ding, T. Q., The Model of Severity Prediction of Traffic Crash on
the Curve. Mathematical Problems in Engineering, vol. 2014, pp. 1-5, 2014.

Yuan, Q., Dai, X., & Wang, W., Contributing factors and severity of serious single-passenger vehicle collisions in
Beijing. International Journal of Crashworthiness, vol. 21, no. 1, pp. 32-40, 2016.

Zhang, G., Yau, K. K. W., Zhang, X., & Li, Y., Traffic accidents involving fatigue driving and their extent of
casualties. Accident Analysis and Prevention, vol. 87, pp. 34-42, 2016.

Zhang, J., Fraser, S., Lindsay, J., Clarke, K., & Mao, Y., Age-specific patterns of factors related to fatal motor
vehicle traffic crashes: focus on young and elderly drivers. Public Health, vol. 112, no. 5, pp. 289-295, 1998.

Zhang, X. J., Yao, H. Y., Hu, G. Q., Cui, M. J,, Gu, Y., & Xiang, H. Y., Basic Characteristics of Road Traffic
Deaths in China. Iranian Journal of Public Health, vol. 42, no. 1, pp.7-15, 2013.

Biographies

Siti Hawa Harith is a first year PhD student at the Faculty of Management, Universiti Utara Malaysia. Apart from
that, she is also a tutor at the School of Business Management, Universiti Utara Malaysia. She earned Bachelor of
Business Administration from Universiti Teknologi MARA, Malaysia and Master of Science in International
Business from The University of Sheffield, United Kingdom. Her research interest is on the road safety which
specifically focuses on the human aspect. She has attended the World EcoMobility Congress 2017 which held in
Kaohsiung, Taiwan and participate in the Conference on Business Management which held in Penang, Malaysia for
the years of 2017 and 2018.

Norashikin Mahmud is a Director of Psychology, School of Human Resource Development and Psychology,
Faculty of Social Science and Humanities, Universiti Teknologi Malaysia (UTM). She obtained her Bachelor of
Psychology from International Islamic University Malaysia (IIlUM), Master in Human Resource Development from
Universiti Putra Malaysia (UPM), and PhD in Health Sciences from University of Sydney. She is with UTM for

© IEOM Society International 3417


http://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
http://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries

Proceedings of the International Conference on Industrial Engineering and Operations Management
Bangkok, Thailand, March 5-7, 2019

more than 15 years and currently active in research related to occupational safety and health, employee development
and organizational Psychology.

Mehran Doulatabadi is currently a visiting senior research fellow at Meiji University in Tokyo, Japan. He holds a
Bachelor of Science in Engineering, double Master’s Degrees in Engineering Management and Quality Management
from University of Wollongong, Australia. Dr. Doulat has completed 2 years Post-Doctoral Fellowship in the area of
Innovation and Performance Excellence. He served as Assessor for the Dubai Quality Award program since 2007.
He has been actively involved in a number of research and benchmarking projects in United States, Australia, New
Zealand, Singapore, Malaysia, India, Japan and UAE such as UAE Service Excellence Program” (2007-2012). Dr.
Doulat serves as the Editorial Board member and Associate Editor/Reviewer for several referred academic journals.
He has also been nominated and received several awards for his research contributions including “the IEEE
Outstanding Publication Award in 2012 and 2013”7, “the IEOM Best Paper Award in 2015 and 2018, “UOW
Outstanding Alumni Award in Research and Innovation in 2016” and “the IEOM Outstanding Service Award in
2018”. He is a registered professional member of AOQ, ASQ, and JUSE. Dr. Doulat has held visiting research
appointments at University of Wollongong, Australia, National University of Singapore, Meiji University, Japan,
and Universiti Teknologi Malaysia.

© IEOM Society International 3418



	Environmental Factor and Road Accident:
	A Review Paper
	Road accident is among the worst health hazard killing more than 1.25 million people every year (World Health Organization, 2018). Road accident statistics increases every year despite various preventive measures outlined by the government (national l...
	Biographies



