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Abstract: The aim of this study was to describe the trend of traffic accident mortality and social 
inequalities in Ecuador for the period 2011-2020, distributed by year, gender, age group, geographic 
location, and type of accident, alongside social disparities. An ecological approach was used to 
evaluate traffic accident mortality data. The average traffic accident mortality rate in the country 
during this period was 19.1 per 100,000 inhabitants, with rates being significantly higher in males 
(31.3) than in females (7.2). The highest mortality rate was recorded in 2011, predominantly 
impacting the 60 and older age group, the Santo Domingo de los Tsáchilas province, and the 
Amazon region. The study also noted a declining trend in these rates over the years, with an Annual 
Percentage Variation of -1.2%. A notable finding was the decrease in traffic accident mortality 
inequality based on per capita income in 2019, compared to 2011, which rose by 247.7%, whereas 
the inequality based on illiteracy rates decreased by 18.9% from 2014 to 2019. These findings 
highlight the significant decrease in traffic accident mortality rates across Ecuador, though marked 
disparities remain evident across different genders, age groups, and provinces. 

Keywords: traffic accidents; mortality; trends; Ecuador 
 

1. Introduction 

A traffic accident is any type of incident involving means of transport designated for the 
conveyance of people or objects between different locations. These incidents are categorized in 
Chapter XX of the 10th revision of the International Statistical Classification of Diseases and Related 
Health Problems (ICD-10), which facilitates the generation of global statistics through specific codes 
[1]. Traffic accidents are coded and summarized as V01-V99 (transport accidents), with subdivisions 
based on the type of injury incurred, the type of vehicle involved, the nature of the accident, and 
other unspecified aspects [1]. 

The Sustainable Development Goals (SDGs), specifically Goal Three, focus on Health and Well-
being. One of the targets for 2030 is to halve the global number of deaths and injuries caused by traffic 
accidents [2]. Additionally, the World Health Organization (WHO) has emphasized the effectiveness 
of measures implemented in many countries to improve road safety [3]. 

Globally, according to WHO statistics, there were 1,282,150 deaths due to traffic accidents in 
2019, with higher mortality rates observed among men and in low-income countries. Furthermore, 
based on the World Bank's income groups, traffic accident mortality rates have been distributed as 
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follows: low income (28.3/100,000 population), lower-middle income (17.3/100,000 population), 
upper-middle income (16.8/100,000 population), and high income (8.4/100,000 population) [4]. 

Traffic accidents lead to considerable economic losses, accounting for about 3% of the Gross 
Domestic Product (GDP) in most countries [5]. Trend analyses indicate that traffic accidents will 
become the fifth leading cause of death by 2030 [6], representing a public health issue that has been 
globally recognized since 2004 [7]. 

In 2012, traffic accidents were the leading cause of death among individuals aged 5-14 in the 
Americas and the second leading cause among those aged 15-44, accounting for 149,252 fatalities. In 
South America, particularly in the Andean Region, the traffic accident mortality rate was 22.1/100,000 
population [6]. 

In 2019, in low-income countries, traffic accident mortality ranked seventh, while in lower-
middle and upper-middle income countries, it ranked tenth [8]. 

In Ecuador, a study on traffic accidents using data from 2000 to 2015 found an average mortality 
rate of 11.4/100,000 population [9], which is lower than the average rate in the Americas (15.8/100,000 
population) [6]. 

Additionally, in 2020, Ecuador recorded 16,972 traffic accidents, resulting in 2,600 deaths 
(15.3%). This figure indicates a 31% reduction compared to 2019, with a mortality rate of 14.8 per 
100,000 population. Of the total fatalities, 64% died at the accident site, while the remaining 36% died 
in a hospital or care center [10]. 

Therefore, the aim of this study was to describe the trend in traffic accident mortality and social 
inequalities in Ecuador for the period 2011-2020, distributed by year, gender, age group, geographical 
location, and type of accident, as well as social inequalities. 

2. Materials and Methods 

2.1. Design 

This is a descriptive ecological study based on aggregated national traffic accident data. 

2.2. Subjects 

Deceased due to Traffic Accidents (AT) in Ecuador between 2011 and 2020, obtained from the 
databases of the National Institute of Statistics and Census (INEC), of the Republic of Ecuador [11]. 
The general data on the population and live births were obtained from the same database, based on 
the national population projection distributed by age groups and by provinces, as well as data on the 
number of vehicles registered at the national level and by province [12]. 

2.3. Study Variables 

The variables were year (2011 to 2020); geographic region (Coastal regions: El Oro, Esmeraldas, 
Guayas, Los Ríos, Manabí, Santo Domingo, Santa Elena; Highlands: Azuay, Bolivar, Cañar, Carchi, 
Cotopaxi, Chimborazo, Imbabura, Loja, Pichincha, Tungurahua; Amazonia: Morona Santiago, Napo, 
Pastaza, Zamora Chinchipe, Sucumbíos, Orellana; Insular: Galápagos; and Unspecified zones); 
gender (male and female); age group (<16 years; 17–24 years; 25–40 years; 41–59 years; >60 years); 
and accident type coded according to ICD-10 [1]. 

2.4. Data Analysis and Interpretation 

Exploratory analyses were conducted using descriptive statistics for percentages, central 
tendency, and variability. Mortality rates were calculated with the number of deaths as the numerator 
and population as the denominator, per 100,000 inhabitants. Absolute risks (AR) and rate ratios (RR) 
were determined by geographic distribution, sex, age group, and accident type. Annual percentage 
variation (APV) in rates was analyzed using linear regression models with 95% confidence intervals 
and p-values [13]. Additionally, traffic accident mortality rates (TAMR) per 10,000 vehicles were 
calculated. 
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Further analyses included examining inequalities in traffic accident mortality as a sole health 
indicator, alongside annual per capita income (PCI) and literacy rates as socioeconomic stratifiers, 
and live births per province as the demographic variable. Simple measures of absolute gaps (AG) and 
relative gaps (RG), as well as complex measures like the Slope Inequality Index (SII), were calculated 
using simple linear regression models [14]. 

The analyses were performed using IBM® SPSS® Statistics version 27, Microsoft® Excel for Mac 
version 16.57, and the EquiGap® macro developed by the EWEC-LAC metrics and monitoring 
working group. 

2.5. Ethics 

Not applicable, as the study used official statistics and publicly accessible unnamed data from 
the Republic of Ecuador. 

2.6. Conflict of Interest 

None. 

3. Results 

3.1. General Mortality 

During the study period, 31,325 individuals died due to traffic accidents in Ecuador, of whom 
25,354 (80.9%) were men. The TAMR in this period was 19.2 per 100,000 inhabitants (Table 1). 

The TAMR between 2011 and 2020 exhibited a decreasing APV of -1.2% (95% CI= -1.84; -0.62; 
p<0.001) (Table 1). 

Table 1. Traffic Accident Mortality Rate per 100,000 inhabitants by gender, region, provinces, age 
range, and male vs female rate ratio with respective 95% CI and p-value. 

 
 TAMR APV 95% CI p 

General rate 19.17 -1.23 -1.84 -0.62 <0.001 

Gender 
Male 31.32 -1.12 -1.71 -0.53 0.01 

Female 7.25 -1.70 -2.58 -0.81 0.01 

Region 

Sierra 19.19 -1.27 -1.91 -0.63 <0.001 
Costa 19.64 -1.00 -1.65 -0.36 0.02 

Amazonía 24.01 -2.52 -3.30 -1.73 <0.001 
Insular 7.94 -6.29 -14.53 2.74 0.20 

Undelimited area 1.95 -6.38 -12.43 0.08 0.09 

Provinces 

Azuay 13.55 -0.03 -2.35 2.34 0.98 
Bolívar 19.19 -0.57 -2.27 1.15 0.53 
Cañar 22.11 -0.34 -1.78 1.11 0.65 
Carchi 19.49 -0.94 -2.30 0.44 0.22 

Cotopaxi 27.34 -2.20 -3.61 -0.77 0.02 
Chimborazo 24.46 -1.20 -2.39 0.00 0.09 

El Oro 21.82 -1.50 -2.72 -0.26 0.05 
Esmeraldas 14.74 -1.87 -3.52 -0.19 0.06 

Guayas 18.97 -1.45 -2.05 -0.84 <0.001 
Imbabura 18.87 -2.99 -4.83 -1.12 0.01 

Loja 12.65 -1.34 -3.49 0.86 0.27 
Los Ríos 26.30 -0.21 -1.24 0.83 0.70 
Manabí 15.54 0.01 -1.09 1.11 0.99 

Morona Santiago 21.96 -0.55 -2.86 1.82 0.66 
Napo 24.42 -2.94 -4.97 -0.87 0.02 

Pastaza 17.88 -0.54 -4.40 3.47 0.79 
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Pichincha 17.87 -1.39 -1.98 -0.79 <0.001 
Tungurahua 18.94 -1.29 -2.70 0.13 0.11 

Zamora Chinchipe 17.10 -2.80 -4.88 -0.66 0.03 
Galápagos 7.94 -6.04 -9.70 -2.24 0.02 
Sucumbios 29.11 -4.11 -5.42 -2.79 <0.001 

Orellana 28.18 -2.31 -4.19 -0.39 0.05 
Santo Domingo 30.56 -0.38 -1.26 0.51 0.42 

Santa Elena 12.80 0.34 -1.64 2.36 0.75 

Age Range 

0 to 16 years 5.16 -3.31 -4.34 -2.28 <0.001 
17 to 24 years 27.39 -1.14 -1.75 -0.53 0.01 
25 to 40 years 27.02 -0.70 -1.24 -0.15 0.04 
41 to 59 years 21.77 -1.66 -2.42 -0.90 <0.001 

60 or more years 32.76 -2.00 -3.15 -0.84 0.01 
1TAMR: Traffic Accident Mortality Rate; 2APV: Annual Percentage Variation; 3CI: Confidence 
Interval; 4p: p-value  

The years with the highest TAMR were 2011 (22.0 per 100,000 inhabitants) and 2014 (20.7 per 
100,000 inhabitants); whereas, the years with the lowest TAMR were 2020 (14.9 per 100,000 
inhabitants) and 2016 (18.0 per 100,000 inhabitants) (Table 2). 

Table 2. Traffic Accident Mortality Rate per 100,000 inhabitants by year, gender and male vs female 
rate ratio. 

Year n TAMR Male Female M/F RR 

2011 3368 22.06 36.35 8.01 4.54 

2012 3186 20.53 32.88 8.39 3.92 

2013 3109 19.71 31.95 7.69 4.15 

2014 3323 20.73 33.50 8.20 4.09 

2015 3157 19.39 31.85 7.17 4.44 

2016 2980 18.03 29.46 6.82 4.32 

2017 3079 18.35 29.72 7.20 4.13 

2018 3244 19.06 31.22 7.13 4.38 

2019 3279 18.99 31.30 6.93 4.52 

2020 2600 14.85 24.96 4.94 5.05 

2011-2020 31325 19.17 31.32 7.25 4.35 
1n: number of death; 2TAMR: Traffic Accident Mortality Rate; 3M/F: Male/Female; 4RR: Rate ratio 

3.2. Mortality by Geographic Region 

According to geographic region, the highest rates in the period were in the Amazon and coastal 
regions with 24.0 per 100,000 inhabitants and 19.6 per 100,000 inhabitants, respectively (Table 1 and 
Figure 1). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 January 2024                   doi:10.20944/preprints202401.2091.v1

https://doi.org/10.20944/preprints202401.2091.v1


 5 

 

 

Figure 1. Traffic Accident Mortality Rate per 100,000 inhabitants by region. 

Regarding provinces, the highest TAMR was in Santo Domingo (30.5 per 100,000 inhabitants) 
and Sucumbíos (29.1 per 100,000 inhabitants); while the lowest TAMR was for the undelimited area 
(1.9 per 100,000 inhabitants) and Galápagos (7.9 per 100,000 inhabitants) (Table 1). 

The analysis of the trend among geographic regions revealed that the undelimited area and the 
insular region had the highest APV (-6.3%; 95% CI: -12.43 to 0.08; p=0.09; and -6.2%; 95% CI: -14.53 to 
2.74; p=0.20, respectively) (Table 1). 

There was a 1.2 times higher risk of mortality due to traffic accident in the Amazon compared 
to the coast; with a decreasing APV of -1.5% (95% CI: -2.37 to -0.68; p=0.01). It was evident that the 
greatest difference in rates between the provinces of Santo Domingo de los Tsáchilas and Galapagos 
(AR=3) represented an APV with an annual increase of 6.2% in the rates (95% CI: 2.89 to 9.62; p=0.01) 
(Table 3). 

Table 3. Absolute risk and annual percentage variation of absolute risk with 95% CI. 

 AR APV 95% CI p 

Male/Female 4.35 0.59 0.01 1.17 0.08 

Costa/Sierra 1.03 0.27 0.01 0.52 0.07 

Amazonía/Costa 1.22 -1.53 -2.37 -0.68 0.01 

Santo Domingo/Galápagos 3.07 6.20 2.89 9.62 0.01 

Pedestrian/Bus 40.44 -9.25 -15.73 -2.27 0.03 

Unspecified Transport/Pedestrian 3.25 6.12 5.21 7.05 <0.001 

60 and over/0 to 16 years 6.48 1.35 0.82 1.89 <0.001 
1AR: Absolute risk; 2APV: Annual percentage variation; 3CI: Confidence interval; 4p: p-value 

3.3. Mortality by Gender 

Regarding gender, it was identified that men have a higher TAMR than women every year, with 
the highest TAMR for men in 2011 being 36.3 per 100,000 inhabitants, while for women, it was in 2012 
(8.4 per 100,000 inhabitants). The lowest TAMR in both men and women was in 2020 with 24.9 per 
100,000 inhabitants and 4.9 per 100,000 inhabitants, respectively (Table 2 and Figure 2).  
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Figure 2. Traffic Accident Mortality Rate per 100,000 inhabitants, by gender. 

Additionally, in 2020, the TAMR was 5.0 times higher in men than in women, while in 2012, it 
was 3.9 times higher in men than in women. The average male-to-female RR for the 10 years of the 
study was 4.3 (Table 3). 

During the study period, women showed a higher APV in TAMR, at -1.7% decreasing (CI=-2.58 
to -0.81; p=0.01) (Table 1 and Table 2). 

For the period 2011-2020, it was confirmed that the absolute risk of traffic accident mortality in 
men compared to women was 4.3 times higher (AR=4.3); indicating an annual increase, associated 
with an APV of 0.5% (CI=0.01-1.17; p=0.08) (Table 1 and Table 3). 

3.4. Mortality by Age Group 

Analyzing the TAMR according to age groups, the highest mortality was observed in the ≥60 
years group (32.7 per 100,000 inhabitants) and the 17 to 24 years group (27.3 per 100,000 inhabitants); 
while the lowest rate was in the 0 to 16 years group (5.1 per 100,000 inhabitants). This trend remained 
consistent throughout the study period except for 2020, when the ≥60 years group exhibited the 
lowest rate (19.9 per 100,000 inhabitants) (Table 1). 

The overall average age of fatalities due to traffic accident was 37.9 years (Standard Deviation 
(SD)=20.5). For men, it was 37.4 (SD 19.4) and for women, 40.1 (SD=24.2). The year with the lowest 
average age was 2012 (37.0 years, SD = 20.3), and the highest was 2017 (38.7 years). The differences 
for each year remained constant (APV=0.1%; p=0.103; 95% CI: -0.01 to 0.31) (Table 4). 

Table 4. Averages of ages of fatalities due to Traffic Accidents. 

Year 
General Male Female  

x SD Min Max x SD Min Max x SD Min Max Diff 

2011 37.11 20.86 1 99 36.94 19.86 1 99 37.86 24.82 1 99 0.9 

2012 37.03 20.58 1 99 36.73 19.59 1 99 38.17 24.00 1 99 1.4 

2013 37.33 20.63 1 103 36.63 19.43 1 99 40.19 24.72 1 103 3.6 

2014 37.91 20.58 1 100 37.5 19.54 1 100 39.55 24.28 1 99 2.1 

2015 37.75 20.79 1 101 36.76 19.30 1 101 42.08 25.91 1 93 5.3 

2016 38.83 20.80 1 98 38.37 19.61 1 95 40.79 25.14 1 98 2.4 

2017 38.74 20.89 1 102 38.23 19.55 1 98 40.81 25.51 1 102 2.6 

2018 38.65 20.70 1 101 37.98 19.73 1 100 41.56 24.22 1 101 3.6 

2019 38.68 20.44 1 102 38.06 19.54 1 99 41.43 23.85 1 102 3.4 

2020 37.16 18.69 1 109 36.85 17.92 1 109 38.71 22.09 1 99 1.9 

2011-2020 37.92 20.50 1 101.4 37.40 19.41 1 99.9 40.11 24.45 1 99.5 2.72 
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1x: Average age; 2SD: Standard Deviation; 2Min: Minimum age; 3Max: Maximun age; 4Diff: Average age 
difference 

Regarding the rate ratio in the ≥60 years group, a value of 6.4 times higher TAMR compared to 
the 0 to 16 years group was identified, with an annual increase of 1.3% (95% CI: 0.82; 1.89; p<0.001) 
(Table 3). 

3.5. Mortality by Type of Accident 

Regarding the TAMR, it was reported that between 2011 and 2020, there were 6,131 (19.5%) 
fatalities due to "pedestrian injured in transport accidents (ICD-10 V01-V09)" and 17,212 (54.9%) 
fatalities due to "other unspecified transport accidents (ICD-10 V089)" (Table 5). 

Table 5. Types of traffic accidents with their respective percentages and annual percentage rates 
variation with 95% CI. 

Types of traffic accidents  n % APV CI 95% p 

Pedestrian 6131 19.57 -5.87 -6.97 -4.76 <0.001 
Cyclist 359 1.15 2.75 -0.39 5.99 0.13 

Motorcyclist 4379 13.98 2.37 -0.98 5.85 0.21 
Vehicle Occupant 928 2.96 -3.03 -6.45 0.52 0.13 

Van Occupant 421 1.34 4.98 -1.25 11.61 0.16 
Heavy Vehicle Occupant 232 0.74 4.06 -2.04 10.54 0.23 

Bus Occupant 321 1.02 3.79 -3.92 12.13 0.37 
Other Transport 960 3.06 -2.63 -11.41 7.03 0.60 

Unspecified 17212 54.95 -0.10 -0.63 0.43 0.71 
Maritime, Aerial, Space 382 1.22 -1.80 -9.72 6.82 0.68 

1n: number of death; 2%: Percentage of fatalities; 2APV: Annual Percentage Variation; 3CI: Confidence 
Interval; 4p: p-value 

These causes remained constant as the most frequent throughout each year; from 2016 onwards, 
there was an increase in fatalities among "Motorcyclists or occupants of motorized 3-wheeled vehicles 
(ICD-10 V20-V39)" as follows: 2016 (16.3%), 2017 (18.6%), 2018 (14.9%), 2019 (15.3%), 2020 (13.1%), 
and a decrease in fatalities among "pedestrians injured in transport accidents (ICD-10 V01-V09)" as 
follows: 2016 (14.4%), 2017 (14.9%), 2018 (14.6%), 2019 (13.6%), 2020 (11.1%). 

Conducting an analysis of the types of annual traffic accident deaths between 2011 and 2020, 
mortality among "pedestrians" showed the greatest variation with a tendency to decrease (APV= -
5.8%; 95% CI: -6.97 to -4.76; p<0.001) (Table 5). 

Regarding the differences in mortality risk by type of traffic accident, it was evident that "Other 
unspecified transport" had 3.2 times more TAMR than that occurring in "pedestrians", with an APV 
of 6.1 (95% CI: 5.21 to 7.05; p<0.001); while the highest risk of mortality from traffic accident was 
among "pedestrians", 44.4 times more than "bus occupants", with an annual decrease of -9.2% (95% 
CI: -15.73 to -2.27; p=0.03). 

Additionally, the mortality rate per 10,000 vehicles from 2011 to 2020 was calculated, resulting 
in 16.3 per 10,000 vehicles. It was also observed that the year with the highest mortality was 2011 
(22.6 per 10,000 vehicles); and the lowest rate was in 2020 (11.0 per 10,000 vehicles). The APV of traffic 
accident mortality per 10,000 registered vehicles for the entire period was a decreasing -3.0% (95% 
CI: -3.58 to -2.41; p<0.001). 

3.6. Inequality Analysis 

It was identified that in 2011, there were 0.4 more deaths (AG) per 100,000 live births due to 
traffic accidents in the group of provinces with the lowest PCI compared to the group of provinces 
with the highest PCI; whereas, in 2019, there were 2.9 more deaths (AG) per 100,000 live births due 
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to traffic accidents in the provinces with the lowest PCI compared to those with the highest PCI, 
representing a 500% increase in the AG between 2011 and 2019 (Figure 3). 

The risk of mortality due to traffic accidents in 2011 for the group of provinces with the lowest 
PCI was 1.0 times higher (RG) than for the group of provinces with the highest PCI; while in 2019, 
the risk of mortality due to AT in the group of provinces with the lowest PCI was 1.1 times higher 
(RG) than in the group of provinces with the highest PCI, indicating a 14.5 percentage point increase 
in the RR between 2011 and 2019 (Figure 3). 

Upon calculating the SII in traffic accidents mortality in provinces stratified by PCI, it was found 
that inequality increased by 247.7% between 2011 and 2019. 

The analysis of the TAMR per 100,000 live births (mortality rates) in the years 2011 and 2019, 
when compared with the equity stratifier (PCI) and categorized by quintiles (Q1 to Q4, ranging from 
least advantageous condition to most advantageous condition), reveals that the highest mortality rate 
is predominantly observed in Q1, and the lowest in Q4 for both years. Concerning simple metrics, it 
is noted that the equity stratifier (PCI) registered a value of 0.48 (95% CI: -17.01 to 17.96) in BA in 
2011, and 2.98 (95% CI: -14.57 to 20.53) in 2019; along with a value of 1.02 (95% CI: 0.49 to 2.12) in BR 
in 2011 and 1.17 (95% CI: 0.47 to 2.92) in 2019. These figures indicate the most significant departure 
from the condition of equity, reflecting the greatest degree of inequality concentrated among 
populations with the most and least social advantage, respectively (Figure 3). 

 

Figure 3. Change in the absolute gap in Traffic Accident Mortality between 2011 and 2019. 

In 2014, there were 3.0 more deaths (AG) per 100,000 live births due to traffic accidents in the 
group of provinces with lower literacy levels compared to the group with higher literacy levels; 
whereas, in 2019, there were 2.7 more deaths (AG) per 100,000 live births due to traffic accidents in 
the group of provinces with lower literacy levels compared to those with higher literacy levels, 
signifying a 10.5% decrease in the AG between 2014 and 2019 (Figure 4). 

The risk of mortality due to traffic accidents in 2014 in the group of provinces with lower literacy 
levels was 1.1 times higher (RG) than in the group of provinces with higher literacy levels; a value 
very similar to 2019 (1.1 times higher (RG)), representing a 0.5% decrease in the RG (Figure 4). 

The analysis of the TAMR per 100,000 live births (mortality rates) in the years 2014 and 2019, 
when compared with the equity stratifier (illiteracy rate percentage) and categorized by quintiles (Q1 
to Q4, ranging from least advantageous condition to most advantageous condition), indicates that 
the highest mortality rate is concentrated in Q1, while the lowest is in Q4 for both years. In terms of 
simple metrics, the equity stratifier (illiteracy rate percentage) demonstrated a value of -3.08 (95% CI: 
-18.3 to 12.14) in BA in 2014, and -2.76 (95% CI: -17.47 to 11.95) in 2019; coupled with a value of 0.861 
(95% CI: 0.4 to 1.84) in BR in 2014 and 0.86 (95% CI: 0.39 to 1.91) in 2019. These values represent the 
most significant deviation from the condition of equity, reflecting the highest degree of inequality 
concentrated among populations with the most and least social advantage, respectively (Figure 4).  
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Figure 4. Change in the Absolute Gap in Traffic Accident Mortality between 2014 and 2019. 

When considering the SII in traffic accident mortality in provinces stratified by the illiteracy rate 
percentage, it was found that inequality decreased by 18.0%. 

Regarding complex metrics, it is observed that the IPC stratifiers with values of 247.7 in IDP and 
illiteracy rate with values of 18.0 in IDP, describe the values furthest from the conditions of equity. 
The condition of inequality is focused among populations with the most and least social advantage, 
respectively, over the years. 

4. Discussion 

Regarding the differences in traffic accident mortality rates between men and women, men 
exhibit higher rates (4 to 6 times more), as found in studies across Latin America and globally [15–
17], as well as in our study. The most impacted age group was those over 60 years, paralleling 
findings in Colombia where patients in this age range faced double the mortality risk from traffic 
accident compared to younger patients [18]. A systematic review encompassing primary studies from 
the United States, Iran, Brazil, Egypt, China, Canada, and others highlighted increased mortality risk 
in the over 60 age group [OR=2.57, CI 95% 1.2-5.4] [19]. 

The 17 to 24-year age group ranked second in mortality rates, mirroring patterns in Argentina, 
Brazil, Chile in Latin America, and Poland in Europe, where this age group is most affected, 
attributed to riskier behaviors like speeding and helmet non-use [16,20–23]. Our findings indicate a 
general mortality rate reduction in traffic accident of 1.23%, notably in the sierra, coast, and Amazon 
regions, in contrast to Brazil, Paraguay, Pakistan, Mongolia, and North Korea, where trends are stable 
or increasing [24,25]. This underscores the need to sustain or enhance public policies for road safety 
as a public health priority, as mandated by Ecuador's law on terrestrial transport, transit, and road 
safety [26]. 

Significant issues with underreporting and misclassification of traffic accident types leading to 
mortality complicate the understanding of the problem's magnitude and limit regional data 
comparison. In our study, 54.9% were classified as "(V89) Accident in another type of unspecified 
transport," impacting data analysis precision [27]. Despite initiatives by PAHO and the Latin 
American and Caribbean Network for Strengthening Health Systems (RELACSIS) to train health 
personnel in proper death certificate completion as per WHO standards [27]. 

In the analysis of inequalities, it was evidenced that the level of illiteracy and per capita income 
pose greater risks in provinces with lower literacy and income rates compared to the quartile with 
better social conditions, echoing findings from a study in Quito where the highest mortality rate was 
prevalent in populous areas [28]. A study in Canada revealed a higher incidence of pedestrians, 
cyclists, and vehicle occupants injured in poorer areas compared to wealthier ones [29]. This mirrors 
results from a study in Norway, which showed increased mortality from traffic accidents (AT) in the 
16 to 20-year age group in correlation with rising levels of social disadvantage and declining parental 
education levels [30]. Similarly, in the United States, it was indicated that there is a strong 
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socioeconomic pattern associated with traffic accident mortality, where groups with higher education 
levels exhibited a greater decrease in mortality over time [31]. 

The year 2020, marking the onset of the COVID-19 pandemic, brought changes in global traffic 
accident mortality trends. Our study identified a significant decrease in traffic accident mortality 
rates compared to 2019 (a variation of 4.1 points), a trend consistent across all provinces and age 
groups. Notably, in the over 60 age group, there was a major reduction in traffic accident mortality 
rates from 30.8 per 100,000 inhabitants in 2019 to 19.9 per 100,000 inhabitants in 2020 (a variation of 
10.99 points) [32]. An traffic accident analysis in Ecuador during the pandemic's early stages showed 
a 67.4% reduction in fatalities due to confinement and mobility restrictions [32]. Research in Peru 
reported that traffic accident mortality experienced the greatest decline among external causes of 
death, particularly during the first 40 days of confinement, before returning to its previous trend 
towards the end of 2020 [33]. 

Lastly, factors associated with road safety in Ecuador are mandatory, including speed reduction, 
use of seat belts, child seats, helmets for motorcyclists, and refraining from driving under the 
influence of alcohol and drugs [6,26]. However, not all of the population adheres to these measures; 
these factors were not evaluated in our study, a significant limitation. Driving under the influence of 
alcohol is a common risk behavior, as observed in a study across several Latin American countries, 
where 1 in 6 injured patients admitted to the Emergency Department had consumed alcohol up to 6 
hours before the accident. The probability of having a traffic accident after drinking was 5 times 
higher than in those who did not drink (with each alcoholic drink, the risk increased by 13%) [34]. 
Therefore, future research should analyze these variables and their influence on traffic accident 
mortality in the Ecuadorian population. 

5. Conclusions 

This study is one of the few conducted in Ecuador aimed at describing and analyzing the trends 
in mortality due to transportation accidents. It has found an annual decrease in mortality rates during 
the study period, with a more significant decline among men, in the Amazon and coastal regions, 
and in the age group of 60 years and older. There is evidence of substantial underreporting in the 
causes of death. After excluding the main cause ((V89) Accident in another type of unspecified 
transport), the pedestrian group is the most affected. However, there has been a decrease in recent 
years, where motorcyclists exhibit higher mortality despite reforms to traffic laws made over these 
10 years. 

Furthermore, this is the first study on inequalities in traffic accidents in Ecuador, in which we 
have conducted an analysis combining descriptive, associative, and inequality measures. We hope to 
provide the necessary information for decision-makers to prioritize this public health issue. 

A particularly interesting finding relates to vulnerable road users over 60 years of age, who show 
the highest mortality rates. Although the overall rate in this group tends to decrease over the entire 
10-year period, their vulnerability deserves special attention. 

There are socioeconomic inequalities in mortality rates, but it is necessary to study them more 
deeply to achieve the desired impact on reducing mortality due to traffic accidents. From these data, 
public policies could be generated. 
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