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Introduction 

 

Impairment caused by the use of alcohol is one of the 

most common contributing factors in road traffic 

accidents (Pasnin et al., 2021; WHO 2018) and therefore 

most countries have implemented legal blood alcohol 

concentration (BAC) limits for drivers. These limits have 

been established through long-lasting studies in the past, 

based on the assessment of the influence of alcohol on 

driving ability and/or the risk of violating the traffic 

safety (Drummer et al., 2004). 

Republic of North Macedonia implemented a legal 

BAC limit of 0.5 g/L although in different countries these 

values vary between 0.2-0.8 g/L (Kugelberg and Jones, 

2007; Official Gazette of Republic of Macedonia, 2015). 

In the last decade, scientific and law authorities have 

focused on ramification of blood concentration of drugs 

that influence driving ability as well as traffic safety 

(Pasnin et al., 2021). The approach that assesses the 

concentration limits of various drugs is based on the 

comparison of intensity of driving ability impairment 

equal or similar with that caused by 0.5 g/L alcohol 

(Menzin et al., 2001). An establishment of legal limits for 

certain drugs is considered as an emerging issue;however 

alcohol consumption is still the most important reason for 

traffic accidents. Therefore, the aim of our study was to 

assess alcohol-related relative risk of involvement in fatal 

traffic accidents as function of BAC legal limits. Also, we 

assessed the relative risk for fatal traffic accidents using 

different BAC levels. These data may be helpfulin 

revising the current legislation in order to improve traffic 

safety. In addition, these data would contribute for 

determination of the relative risk for other substances of 

interest.  

 

Materials and methods  

 

All the data included in the study (age, gender and 

BAC levels) were obtained from victims of traffic 

accidents (motor vehicle drivers, co-drivers as well as 

pedestrians and bicyclists) autopsied at the Institute of 

Forensic Medicine, Criminology and Medical 

Deontology, Medical Faculty, Skopje in the period of 

2007-2020. BAC levels were determined using head 

space gas chromatography with flame ionization detector 

(HS-GC/FID) in concentration range 0.1-4 g/L. Samples 

were classified into four groups depending of BAC levels 

(level I – 0.1-0.5; level II – 0.5-0.8; level III 0.8-1.2; level 

IV - ≥1.2 g/L). Statistical evaluation of the data was 

performed using descriptive statistics (average, median, 

SD, max, min). Correlation between age and BAC was 

evaluated usingPearson correlation coefficient.Odds ratio 

(OR) and relative risk/risk ratio (RR) were calculated 

where RR > 1 was considered as statistically significant. 

BAC values of cases with natural cause of deathwere used 

as a control group. 

 

Results and discussion 

 

Within the period of 13 years, 427 cases of traffic 

accident victims were autopsied, of which 360 males and 

59 females. Positive findings for alcohol were detected in 

171 (60.8%) of the traffic accidents victims. Compared 

with neighbor countries with similar drinking habits, there 
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was higher number of traffic accidents victims’ positive 

for alcohol (Papalimperi et al., 2019, Zivković et al., 
2013). According to post-mortem data, notably, most of 

the victims positive for alcoholwere males 

(45.8%)whereas 11.94% were females. Victim’s age was 

in a range of 15-83 years, with average age of 40.91 

±16.36 and median of 38 years. A weak positive 

correlation between age and BAC was found (R = 0.124, 

R
2
 = 0.0154), but it was not statistically significant (p > 

0.05). The lowest percentage of alcohol positive traffic 

accident victims (19.44%) was observed in 2016, while 

the highest (63.64%) in 2008. During the 13 year survey, 

average BAC was 1.47±0.87 g/L, with the highest 

measured BAC of 4.1 g/L. In the BAC level I 18.13% of 

the victims were classified, while in the level II and 

IIIanequal distribution was observed(9.36%).BAC above 

1.2 g/Lwas detected in 63.16% of traffic accident victims 

positive for alcohol. As expected, the risk of fatal 

outcome as a result of traffic accidents is elevated with 

increase of the BAC, in a concentration dependent 

manner (Blomberg et al., 2005;Kuypers et al., 2012). 

However, it was found that in traffic accidents alcohol use 

increases the risk of fatal outcome at all concentration 

levels. The results have shown that BAC level I had RR = 

1.24, followed by RR: 1.39, 1.68 and 2.4 for BAC levels 

II, III and IV, respectively. Considering the calculated RR 

values, BAC up to 0.5 g/L is associated with significant 

risk of fatal traffic accidents even though this 

concentration is within legally acceptable ranges. In line 

with the literature data, RR for BAC level II 

(concentration closest to legal limit) should be the one 

considered as a reference value for estimation of the risk 

related to other substance use, taking into account that this 

value refers to a risk for traffic accidents with fatal 

outcome i.e. not the traffic accident as an incident by 

itself (Kuypers et al., 2012).  

 

Conclusion 

 

 Altogether, the negative influence of alcohol use on 

traffic has been confirmed in aspect of violation of the 

road safety, not only for the drivers, yet for the all traffic 

participants. Since the study was based on post-mortem 

data, established risks should be considered seriously in 

further regulation’s evaluation. Alcohol use, especially in 

men, contributes to high number of deaths that may be 

prevented. The obtained data in this study can be used as 

a reference to revise the current legislation as well as to 

estimate the concentration for other substances considered 

to impair driving ability. The last may be significant 

support in defining legal limits for specific drugs in order 

to improve the road safety. 

References 

Blomberg, R.D., Peck, R.C., Moskowitz, H., Burns, M., 

Fiorentino, D. 2005. Crash Risk of Alcohol Involved 

Driving: A Case-Control Study. Stamford, Connecticut: 

Dunlap and Associates, Inc. 191. Available at: 

http://dunlapandassociatesinc.com/crashriskofalcoholinvolv

eddriving.pdf  (Last accessed on 3.06.2022).  

Drummer, O.H., Gerostamoulos, J., Batziris, H., Chu, M., 

Caplehorn, J., Robertson, M.D., Swann, P., 2004. The 

involvement of drugs in drivers of motor vehicles killed in 

Australian road traffic crashes. Accid. Anal. Prev. 36(2), 

239-48. https://doi.org/10.1016/s0001-4575(02)00153-7   

Kugelberg, F., Jones, A.W., 2007. Interpreting results of ethanol 

analysis in postmortem specimens: a review of the 

literature. Forensic SciInt 165(1), 10-29. 

https://doi.org/10.1016/j.forsciint.2006.05.004   

Kuypers, K.P., Legrand, S.A., Ramaekers, J.G., Verstraete, 

A.G., 2012. A case-control study estimating accident risk 

for alcohol, medicines and illegal drugs. PLoS One. 7(8), 

e43496. https://doi.org/10.1371/journal.pone.0043496  

Menzin, J., Lang, K.M., Levy, P., Levy, E., 2001. A general 

model of the effects of sleep medications on the risk and 

cost of motor vehicle accidents and its application to 

France. Pharmacoeconomics. 19(1), 69-78. 

https://doi.org/10.2165/00019053-200119010-00005     

Official Gazette of Republic of Macedonia. 2015. ˝ Law on 
Road Traffic Safety 169:2. 

Papalimperi, A.H., Athanaselis, S.A., Mina, A.D., Papoutsis, 

I.I., Spiliopoulou, C.A., Papadodima, S.A., 2019. Incidence 

of fatalities of road traffic accidents associated with alcohol 

consumption and the use of psychoactive drugs: A 7-year 

survey (2011-2017). ExpTher. Med. 18(3):2299-2306. 

https://doi.org/10.3892/etm.2019.7787     

Pasnin, L., Gjerde, H., 2019. Alcohol and drug use among road 

users involved in fatal crashes in Norway. Traffic Inj. Prev. 

22(4), 267-271. https://doi.org/10.3892/etm.2019.7787       

WHO, 2018. Global status report on road safety 2018, Geneva 

Switzerland: World Health Organization. available at: 

https://www.who.int/publications/i/item/WHO-NMH-NVI-

18.20. (Last accessed on 3.06.2022). 

Zivković, V., Nikolić. S., Lukić. V., Zivadinović, N., Babić, D., 

2013. The effects of a new traffic safety law in the 

Republic of Serbia on driving under the influence of 

alcohol. Accid. Anal. Prev. 53, 161-165. 

https://doi.org/10.1016/j.aap.2013.01.012     

 

http://dunlapandassociatesinc.com/crashriskofalcoholinvolveddriving.pdf
http://dunlapandassociatesinc.com/crashriskofalcoholinvolveddriving.pdf
https://doi.org/10.1016/s0001-4575(02)00153-7
https://doi.org/10.1016/j.forsciint.2006.05.004
https://doi.org/10.1371/journal.pone.0043496
https://doi.org/10.2165/00019053-200119010-00005
https://doi.org/10.3892/etm.2019.7787
https://doi.org/10.3892/etm.2019.7787
https://www.who.int/publications/i/item/WHO-NMH-NVI-18.20
https://www.who.int/publications/i/item/WHO-NMH-NVI-18.20
https://doi.org/10.1016/j.aap.2013.01.012

	Alcohol involvement in fatal traffic accidents
	Marija Bujaroska1*, Liljana Anastasova2, Zoran Zhivikj2, Zorica Bozhinoska1,                   Goran Pavlovski1, Natasa Bitoljanu1, Viktorija Belakaposka Srpanova1,                               Lidija Petrushevska-Tozi2

	1Institute of Forensic Medicine, Criminology and Medical Deontology, Medical Faculty, Ss. Cyril and Methodius University in Skopje, Mother Theresa 19, 1000 Skopje, Republic of North Macedonia
	2Faculty of Pharmacy, Ss. Cyril and Methodius University in Skopje, Mother Theresa 47,                                              1000 Skopje, Republic of North Macedonia
	Introduction
	Materials and methods
	Results and discussion
	References

