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Abstract:

The objective of this study is to identify the failures in the administrative control processes that favor risky behaviors in the operators of motor vehicles. Through the analysis of the context of the northern border of Tamaulipas and the most recent accident rate statistics, complementing it with an exploratory study done with a sample of 535 subjects, identifying issues associated with the deficiencies of said processes, and having as limitation the fact that the variables are inherent to the geographic context, it was found that the main causes of road accidents in the municipality are the risky behaviors of the vehicle operators; moreover, there are failures in the administrative control processes, which favor these behaviors. Information is provided to carry out interventions regarding public health and, to conclude, evidence is provided on the existence of differences in the administrative control processes on road safety that favor the risky behaviors of the drivers.
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Resumen:

El objetivo del presente estudio es identificar fallas en los procesos administrativos de control que favorecen las conductas de riesgo de los operadores de vehículos. Mediante el análisis del contexto de la frontera norte de Tamaulipas y las estadísticas más recientes en siniestralidad vial, complementado con un estudio exploratorio en una muestra de 535 individuos identificando problemáticas asociadas a la deficiencia de dichos procesos y teniendo como limitación que las variables son las propias del contexto geográfico, se encontró que la principal causa de los accidentes viales en el municipio son las conductas de riesgo de los conductores de vehículos; así mismo, que existen fallas en los procesos administrativos de control, las cuales favorecen estas conductas. Se aporta información para realizar intervenciones sobre la problemática de la accidentalidad vial que es considerado un problema de salud pública y, como conclusión, se evidencia que existen deficiencias en los procesos administrativos de control sobre vialidad que favorecen las conductas de riesgo de los conductores.
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Introduction


			
Car accidents have become a public health problem worldwide (Alfaro-Basso, 2008). According to the World Health Organization (WHO) (Organización Mundial de la Salud [OMS], 2015b), these events cause the death of approximately 1.25 million people around the world annually, being the most affected those between the ages of 15 to 29 years of age. This figure has been constant throughout almost 10 years. In this regard, the General Board for Road Traffic of the Municipality of Ciudad Juarez, Chihuahua, Mexico (Dirección General de Tránsito Municipal, n.d.), states that in the region of the Americas, around 5 million people are injured as consequence of road accidents. In addition, this is considered the primary cause of death for people between the ages of 5 to 14 years of age and the second leading cause of death for people between the ages of 15 to 44 years of age in said region. Furthermore, “the countries of Latin America and the Caribbean almost double the death rate due to road accidents of the developed countries” (Gallego et al., 2015, p. 1).


			
There seems to be a direct relation between the economic characteristics of the nations and the mortality rate due to traffic events. According to the figures of the WHO´s global situation report on road safety (OMS, 2015a), of a total of 163 countries, 68 recorded an increase in the amount of fatalities due to road accidents since 2010, 84% of which corresponded to countries with low or average income. Of the 79 countries that recorded a decrease in the number of deaths due to this, 56% corresponded to nations with low and average income. Nevertheless, the mortality rates of countries with low income represent more than double the amount of those recorded in countries with high income. On the other hand, even though 90% of deaths caused by road accidents are distributed among the countries with low and average income, these comprise only 54% of the existing vehicles in the world.


			
In a national context, according to figures by the Health Sector Program (Programa Sectorial de Salud, 2014), in 2012 there was an increase of 29.3% in deaths related to road accidents in Mexico when compared to the previous year. In this sense, the Secretariat of Health (Secretaría de Salud [SS]), 2012) manifests that, in the country, car accidents are the cause of death of around 24 000 people annually, occupying the seventh place worldwide in road accidents. In this context, since 2009, Mexico has held the tenth position in the number of deaths caused by road accidents out of a total of 32 countries (Cable News Network México [CNN México], 2014).


			
In 2012, the mortality rate due to road accidents resulted in 14.6 deaths for every 100 000 inhabitants, whereas in 2014, 378 240 road accidents in the urban areas of Mexico were recorded, 1.1% of which resulted in fatalities with a total of 4 708 victims, 43% of which corresponded to the drivers of the vehicles involved (Instituto Nacional de Estadística y Geografía [Inegi], 2015). In this sense, the trend towards the increasing statistics on road accidents and their consequences has been projected for more than a decade. Cabrera, Velásquez and Valladares (2009) claim that for 2002, the nations that reported violent deaths to the WHO, determined road accidents as the common cause of the same. The deaths related to these events represented 23% of the total of casualties. Regarding the age groups, the deaths derived from road accidents were the second cause of said fatalities in children and pre-teens (5-14 years of age), and in teenagers and young adults (15-29 years of age), as well as the third leading cause of deaths of adults between 30 and 40 years of age. For 2013, road accidents already affected 2.2% of the global population (CNN México, 2014).


			
Moreover, in a study carried out by Arreola, Guzmán, Esquivel and Mock (2008), it was found that in the state of Nuevo León two thirds of the deaths associated with this phenomenon, recorded during the period of February to July, were of those inside the vehicles.


			
It is worth pointing out that the losses caused by road accidents are not limited to human integrity alone, though this could be the most important consequence. Alemany, Ayuso and Guillén (2013), highlight the financial repercussions that these accidents entail. In this respect, Aguilar-Zinser (2010) states that, according to the Organization for Economic Cooperation and Development (OECD), the costs due to road accidents among the member nations are calculated to be between 2 and 5% of the Gross Domestic Product (GDP), whereas in Mexico, according to the data presented by the Health Sector, it is 1.3% of the GDP. According to the figures of the Secretariat of Health (SS, 2012), this percentage represents almost 130 000 million pesos per year allocated to the immediate medical attention of the emergency services provided to the injured, subsequent medical treatments, and material and physical damages.


			
This is how road accidents represent high costs to the health dependencies. The WHO (cited in Ávila et al., 2008) confirms that for each person who dies as consequence of these events, on average 30 people are hospitalized, while 300 others need to get medical treatment in the emergency units. Furthermore, around 43% of these take around a year to recover.


			On the other hand, if the victims are children, the “repercussions are not limited to the loss or damage of one organ, but also entail the interruption of their development, with consequences that could last a lifetime” (Bustos, Cabrales, Cerón & Naranjo, 2014, p. 69), which also entails expenses for rehabilitation, surgeries, medicine, among others, that many times should be absorbed by the government health departments. According to Kalantar, Dadgar and Ebrahimi (2014), each year there are 20 to 50 million people with disabilities, due to the injuries caused by road accidents. Moreover, these events are the leading cause for maxillofacial fractures.

			
The situation is truly alarming and the future looks grim. The Pan American Health Organization (Organización Panamericana de la Salud [OPS], 2013) expresses that there is a high probability that the trauma related to road accidents will increase for the year 2030, thus becoming the third leading cause of death. However, despite the available information in this regard, the WHO (2013) attests that the road accidents that cause non-fatal injuries, are poorly documented.


			
In view of the foregoing, it is important that the investigations focus on the identification of the risk factors present in road accidents. Nevertheless, it is worth mentioning that, according to Vázquez (2004), the factors associated with a road accident are varied, hence the complexity of his study, as said accidents derive from multiple causes that are not always correctly identified.


			
Although these events present themselves for multiple causes, which are generally combined together, if it is taken into consideration that a high percentage of road accidents in the world are attributed to the human factor (Alfaro-Basso, 2008; Arias 2011), whose behavior regarding road safety is determined by their “training, experiences and values” (Adriasola, Olivares & Díaz, 1972, p. 12), then it becomes a priority to address these from this perspective, so that the efforts are aimed towards the elimination of risky behaviors (WHO, cited in Morales-Soto, Alfaro-Basso & Gálvez-Rivero, 2010).


			
Nevertheless, while it is true that risky behaviors are constantly present in the occurrence of road events, these can only be considered as the immediate causes before the accident, but not as the root cause. According to Cortés (2001), when there are deficiencies in the administrative exercise these could generate a series of consequences─actions and conditions─that trigger accidents.


			
It is due to the above that this research work is done. Its goal is to detect the failures in the administrative control processes that could negatively impact the behaviors of vehicle drivers in the city of Heroica Matamoros, Tamaulipas, Mexico. In this manner, it is our motive to contribute with significant information that will help the competent authorities fulfill the first objective of the Health Sector Program (Programa Sectorial de Salud, 2014, p. 43), in the corresponding section of road safety: “the generation of data and scientific evidence for the prevention of injuries caused due to road accidents”.


			
For this, the following hypotheses are considered:

	The main cause associated with the occurrence of road accidents in the municipality of Matamoros, Tamaulipas, corresponds to the risky behaviors of the drivers, who risk both their integrity and that of third parties.

	In the city of Matamoros, Tamaulipas, there are failures in the administrative control processes, which represent a risk factor associated with road accidents, as they favor risky behaviors.




		

			
Risk factors associated to road accidents


			
It should be clear that, as long as the timely and correct identification of the risk factors associated to road accidents is done, it is then possible to speak of taking effective actions regarding the prevention, elimination or control of risk situations, thus reducing the negative impact that these events carry health-wise, socially and financially.


			
When speaking about a risk factor, we are referring to a condition, circumstance, action or omission that increases the probability of occurrence of an undesired event, in this case, an accident. According to Heinrich (cited in Meliá, Ricarte & Arnedo, 1998), an injury is the result of a sequence of factors wherein the last of them is the accident itself.


			
Some of the risk factors that have been associated to road accidents are related mainly to the driver, such as: 

	Excessive speed (Pérez-Núñez, Híjar, Celis & Hidalgo-Solórzano, 2014).

	The intake of alcohol and drugs (Calafat, Adrover, Juan & Blay, 2008; Dirección General de Tránsito Municipal, n.d.; Guanche, Martínez & Gutiérrez, 2007; Pérez-Núñez et al., 2014).

	Risky behaviors (Morales et al., 2010; Sánchez, 2008).

	Exhaustion-fatigue (Rey, González & Egoavil, 2009; Rosales et al., 2009), and

	The use of cell phones when driving (Pérez-Núñez et al., 2014; White, Hyde, Walsh & Watson, 2010).

 


			
Other road conditions─it is considered that the risks associated with the roads is higher in underdeveloped and developing countries─(Medina, Borja & Flores, 2014), conditions of the vehicle and factors associated to the weather (Roth, 2016), have been present in the investigations of this subject to a lesser extent.


			
For Perrow (cited in Godoy, Escaudar, Jaca & Pinto, 2001), risk situations seen at the individual level or at the level of a group of individuals, are really a problem of organizational structure. This author attributes the occurrence of accidents as consequence of the complexity of the system.


			
This approach is similar to the theory of multicausality designed by Bird and Germanin (1990), which departs from the premise that the origin of work accidents (losses) is the lack of control in the administrative processes (Figure 1).
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Even though this is an old theory, it remains in force, as the strategies geared towards the administrative controls for the prevention of risks represent an activity that is presently still in motion in the work spaces.


			
In this model, the lack of control in the administrative procedures and programs is identified as the root cause that triggers a series of events that end in a loss (accident), be it financial, health related or both. For the case of this study, work factors will be replaced by environmental factors (road, signaling, weather), which are what would cause the sub-standard conditions faced by the driver on the road. This includes the design and construction of proper roadways (including lighting), which should preferably be considered from the planning stage. However, it is common that in this stage, important conditions for the safety of both the driver and the rest of the road users are overlooked. In this case, the modification of some of the conditions to decrease the risk for accidents ought to take place. However, as indicated by Quistberg, Miranda and Ebel (2010), in several occasions these modifications imply the realization of significant changes both regarding the roads and the physical environment, which entails a considerable investment that makes their implementation less attractive to the corresponding authorities.


			
According to the theory of Bird and Germain (1990), the administrative processes correspond to the authority, which will be the one to ensure that the programs are adequate, that they contain the relevant standards and that they are complied, delivering the corresponding financial or administrative punishments in a timely fashion, thus preventing the impunity of undesired events and therefore decreasing their occurrence.


			
In other words, the administrative control processes, whether they are efficient or deficient, establish the tendency of the social environment, which indirectly influences the behavior of the individual. Donas (2001), explains that the individual is influenced by the multiplicity of the risk and protection factors with which he interacts at different moments in time, making him more or less vulnerable to damage as a consequence of an acquired behavior; for example, not using safety devices when driving.


			
Even though the public administrative processes are not considered a risk factor associated with road accidents in the majority of investigations, there is work such as that by the National Committee for the Prevention of Accidents in Highways and Roads (Comité Nacional de Prevención de Accidentes en Carreteras y Vialidades [CONAPREA] cited by Mendoza, Quintero & Mayoral, 2003), which identifies the system as one of the four main factors that should intervene in the prevention of road accidents, within which the strategic planning aspects are included.


			
In this sense, Ferrer, Smith, Espinosa, Cuellar and Raffo (2013), state that, according to an analysis of the road safety management capacity in Colombia, a weak point that needs to be addressed is the system in terms of its lack of coordinated actions among the different authorities to promote a favorable behavior on the drivers regarding regulatory compliance. Furthermore, the system for the issuing of driver´s licenses and vehicle approval proved to be deficient.


			
In this regard, Planzer (2005), has found that in the context of Latin America and the Caribbean, the lack of attributions is a problem reported by most of the countries and he considers that the opinion of the entity dedicated to road safety should carry some weight on decisions regarding the penalty system, the issuing of driving licenses, traffic regulations, among others, so that administrative decisions are more justified and not made unilaterally. In addition to the foregoing, the control measures implemented need to be built on a realistic assessment of the situation in the country regarding road safety, in order to determine the actions to be taken for the achievement of the goals and objectives proposed. For this, it will be necessary to take actions such as those mentioned by Arreola, Herrera, Cruz and Mock (2003), with regard to having an information system on the registry and the monitoring of the different offices, such as road agents, public and private hospitals, prosecution authorities, among others.


			
These records should not only be limited to injuries or losses, but also collect information about their causes.


			
Starting with the idea that, even if the causality model of losses was generated from a work approach, it is not exclusive to it and that in the case of road accidents the failures in the control process originate from the management level, the administrative control processes regarding road safety represent a factor that ought to be considered within the multicausality of road accidents. This does not mean that the system itself is responsible for the occurrence of these events; however, the impact on the possibility of a human mistake will be considerable in the extent that the activities derived from the system are efficiently controlled.


		

			
Geographical context


			
Tamaulipas is a state of the Mexican Republic located on the banks of the río Bravo, to the northeast to the country. It borders to the north with the United States of America and is divided into 43 municipalities. It ranks number 13 in the Mexican Republic in terms of its number of inhabitants, with a population of 3 268 554 people, 50.5% of which are women and 49.5% are men, according to the figure of the Inegi (2010).


			
During the period of 2012-2013, the mortality rate for road accidents in the entity remained above the national average, with values of 16.2 and 15.3 respectively, as shown in Figure 2.


			[image: Imagen]

			
Furthermore, during 2014 the mortality rate was of 15.4, which represented an increase of 1.3%, remaining above the national average (SS, 2015). The mortality rate is one of the indicators of road safety that ought to be monitored by all the levels of government; however, it is not the only one, as not all traffic accidents end in death.


			
Within the entity, the three municipalities that represented the highest frequency of road accidents during the year 2014 correspond to the border cities, as observed in Table 1.
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The geographical location of these municipalities is shown in Figure 3.
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Although it could be thought that the amount of accidents is correlated to the number of inhabitants of each municipality, this is not entirely correct, given that in the last population and housing census of the Inegi (2010) (See Table 2), the number of inhabitants of these municipalities was the following:
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In this sense, with the population of Matamoros being smaller than that of Reynosa by more than 100 000 inhabitants in 2014, it surpassed the latter with 51 vehicular accidents, so that the rate of road accidents per 100 000 inhabitants was of 351.29, whereas for Matamoros it was of 447.67.


			
Regarding the three municipalities with the highest occurrence of road accidents within the entity, they are all located on the upper limit of the state, bordering to the north with the south valley of Texas. Due to this, another common characteristic between them is the constant presence of foreign vehicular and irregular traffic, of which there is no official record. According to the figures of the National Institute of Ecology and Climate Change (Instituto Nacional de Ecología y Cambio Climático), the number of vehicles registered in Matamoros before the Ministry of Finance is 76 533 while in the “Final report of issuance and vehicle fleet of Matamoros and Reynosa Tamaulipas” the number of active vehicles is 267 290 (cited in Zamorano, Peña, Parra, Velázquez & Vargas, 2015).


			
In this respect, the Mexican Association of Automotive Industry (Asociación Mexicana de la Industria Automotriz) estimates that in 2001, around 1.5 and 2.5 million not legalized vehicles circulated in the country (Martínez, 2012). The significant difference between the figures is due to the impossibility of having a reliable census of these vehicles. Unofficial data from different sources have calculated that more than 100 000 foreign vehicles circulate in some cities of this border area. This tendency derives from the acquisition accessibility of foreign cars in comparison to Mexican cars. The main problem with this, is that even though there is the alternative of regularization and, in some cases, to nationalize them and thus legalize them, the costs of these processes are elevated, and as there is no real consequence for driving unregistered vehicles. The owner assesses the cost-benefit, concluding that it is cheaper to pay an administrative fine and even lose the vehicle, than to pay for the legalization of it and for car tenure tax. In this sense, it is important to point out that this situation represents a potential risk factor in the recurrence of road accidents, due to the fact that when the driver breaks a traffic law or causes an accident and flees then there is no way to track him, as even if there is knowledge of the number of the license plates, these are not registered in Mexico and thus cannot be connected to the owner of the vehicle, they may even be superimposed. In this manner, the possibility of the offence going unpunished and being repeated increases.


			
This situation can be observed even in public transportation in Matamoros, specifically on taxis that circulate freely in the city─unofficial figures mention more than 300 vehicles, distributed in different bases. Unfortunately, it is common to see how the drivers of these illegal vehicles often act recklessly, putting themselves and other road users at risk.


			
Another common factor is the instability that exists regarding the road safety elements, as due to the social context of the state since a few years ago, traffic police show up on the road intermittently, sometimes letting months go by without their presence on the streets. In other cases, these attributions are assigned to other entities such as the military or the state police, the main roles of which differ from that of monitoring compliance with road regulations.


		

			
Materials and methods


			
There is undeniably a great diversity of research works that address the risk factors associated with road accidents; however, information regarding the effectiveness of the administrative control processes is extremely scarce. Even when this subject is addressed in some of them, the data generated are pertinent to other contexts. In the case of the state of Tamaulipas, there are social and political factors that differentiate the entity from the rest of the federative entities of the republic; therefore, we consider this work to have an exploratory design and a quantitative and transversal focus.


			
The method to obtain data was divided into two stages. The first consisted in the consultation and interpretation of statistical data on road accidents in the state of Tamaulipas and the municipality of Heroica Matamoros for the period of 2005-2015, in urban and suburban areas. According to the Inegi (2009, p. 7), the urban area “is the area inhabited or urbanized which, parting from a central nucleus, presents physical continuity in all directions until it is interrupted in a very clear manner by plots of land of non-urban use such as woods, plantations or bodies of water”; whereas the suburban area refers to the “areas where there is a population of 2 500 to 14 999 inhabitants, houses are scattered and sometimes they even lack some services” (Inegi, 2009, p. 7). The latter includes rural roads and state roads.


			
In the second stage, a survey was applied to drivers in the municipality in order to confirm, in an empirical manner, if there are failures in the administrative control processes in the city of Matamoros, Tamaulipas, regarding road safety, which could favor risky behaviors on behalf of the drivers.


			
The study population has the following characteristics:	Be the driver of a vehicle─specifically a car─in order to obtain data on the exercise and experiences of the subject as a driver.

	Live in the municipal capital of Heroica Matamoros, Tamaulipas, this being the site under study.

	Be between the ages of 18 and 26, considering that in Mexico road accidents are the second leading cause of death in young adults, with the people inside the vehicle being the most affected (Inegi, 2012).



			
The subjects of the sample were selected through a non-probabilistic and convenience sample. In this manner, the sample was comprised by 535 university students.


			
The collaboration of the people from the sample was voluntary, under the guarantee of anonymity and confidentiality in the research process. The instrument used was a questionnaire, which comprised 15 items, 2 of which were related to their demographic characteristics and the remaining 13 to the study variables. The questions were designed with closed, dichotomous answers.


			
The validation of the instrument was done through a construct, with information obtained from a previous pilot test on a total of 120 students. The variables were classified into two categories: 1) Variables related to the administrative control processes, and 2) Variables in terms of the human factor (driver). 


			
The reliability of the questionnaire was calculated through the KR 20 coefficient, obtaining a value of 0.775.


			
Nevertheless, the impossibility of establishing a precise correlation between the data found and the road accidents recorded by the official dependencies of the municipality is highlighted due to the following limitations:	The existing databases regarding road accidents in the location do not have precise information concerning the causes of the same.

	In the health department of the location, the causes of the injuries due to road accidents are not recorded.

	In the reports of road accidents generated by the local traffic department, only the immediate and obvious causes are recorded and not the risk factors associated to the administrative control processes.

	The formats for road accidents used by the departments that participate in their recording are not unified and are not fed into a single database, thus the information is disperse and is sometimes not available for consultation.




			
According to Planzer (2005), this problematic is common in developing countries. These countries lack collection and processing methods for the data on traffic, and therefore the reported statistics are usually incomplete, which hinders the analysis of information for the taking of effective actions for the prevention of road accidents.


		

			
Results


			
				
First stage


				
The main road safety indicators in the entity and the municipality are presented below. This information has been obtained mainly from the databases of the Inegi, as it is the institution responsible for the concentration of these data at a national level, which is obtained from the information of the General Boards for State Road Traffic and the Municipal Traffic Departments. It is worth mentioning that the figures that correspond to the year 2015 are not final.


			
			
				
Indicators of road safety in Tamaulipas and Matamoros


				
In Table 3 we can observe that road accidents in the entity have gradually decreased during the second half of the period when compared to the first half. However, in 2015, we can observe a significant increase in road accidents when compared to the previous year, both in the state and in Matamoros, which represents an increase of 3 030 and 1 349 accidents, respectively. On the other hand, the percentage of road accidents in Matamoros in relation to those recorded in the entity increased in the last five years. This is worrisome if we also consider that only the accidents recorded by the official departments are taken into consideration, which means that the number of road accidents is probably considerably higher if we were to consider the accidents that are not reported. Furthermore, in the state, more than 93% of the accidents have been recorded in urban areas, whereas in Matamoros it has been more than 98%.


[image: Imagen]


				
As shown in Table 4, even if there is a decrease in road accidents in the entity, the percentage of deaths due to the same has increased during the second half of the period, particularly during the years 2010 and 2014. On the other hand, regarding the percentages of fatalities in the municipality concerning those that took place in the state, it can be observed that the lowest percentage was in 2009, however, in 2015 the number of deaths recorded for this cause is almost three times greater. It should be noted that these statistics refer mainly to the deaths that occurred at the site of the accident and not those that occurred after as consequence of the same. This is due to the fact that there are no databases where the follow-up information is integrated, thus allowing a closer approximation to the reality of this situation; it is, therefore, highly probable that the number of deaths by road accidents is greater.
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Concerning non-fatal road accidents, while in Tamaulipas the number of these accidents tends to decrease; it can be observed that since 2008 there has been a gradual increase in the percentage of those recorded in the municipality, so that in the period of 2012 to 2015, the non-fatal accidents occurred in Matamoros represent more than 25% of the cases recorded in the entire state. In this regard, it is important to clarify that there are cases where the driver responsible for the accident flees the scene, which implies that his injuries and those of the people with him are not always recorded in the statistics.


				
Lastly, the road accidents that result in only material damages showed a downward trend in the state, with the exception of 2015, when there was a significant increase in relation to the previous year with 3 288 more cases, almost 25% of which correspond to the municipality of Matamoros. Similarly, the year 2013 presented the highest percentage of fatalities and non-fatal accidents in Matamoros with regard to the total recorded in the state, within the period of the study.


				
As shown in tables 5 and 6, the cause that has been mainly identified in road accidents both in the state and in the municipality, correlate to the driver of the vehicle. Regarding the fatal accidents in Matamoros, this cause is the only one recorded in the years 2005, 2006, and 2008 to 2011, while in Tamaulipas it is greater than 90% for the last three years of the study period.
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Regarding the types of accident, the main three are: 1) collision between vehicles, 2) collision with fixed objects, and 3) collision with pedestrians. It is worth pointing out that the first is greater than 60% in both cases. On the other hand, even though the collisions with motorcycles are not among the first three types of road accidents, it is noteworthy that the percentage of these accidents has increased in Tamaulipas, from an initial 1.40% to 6.10% at the end of the period, whereas in Matamoros it went from 1.07% to 3.19%.


				
With regard to the fatalities caused by road accidents in the state, the most frequent type of accident at the start of the study period was the collision between vehicles, followed by collisions with pedestrians and overturning accidents. While in the second half, collisions with pedestrians represent the leading cause of death. Concerning the municipality, in the last five years, the type of accident identified in the case of most deaths has been the collision with pedestrians, followed by collision between vehicles, with the exception of 2015, year during which collisions with a fixed object took first place.


			
			
				
Second stage


				
The following is the data obtained in the application process of the questionnaire regarding the demographic characteristics of the sample and their distribution. Fifty-three percent of the participants are male, while 47% are female. Regarding age, 33% of the sample can be found in the range of 18 to 20 years of age, 18% between 21 and 23 years of age, and the remaining 49% between 24 and 26 years of age.


				
In terms of the characteristics of the sample in the driving exercise, 88% have 1 to 5 years of experience as drivers, while 81% of the sample stated that the approximate number of times they drive in a day is 3 to 4; however, only 66% of them have a driver´s license and of this percentage, 15% do not have a valid license.


				
In addition, of the 353 youth that have obtained their driver´s license, 105 of them (30%) stated not having taken a driver´s course prior. It is worth noting that even though 70% of these young people stated having taken driving lessons, the reality is that presently there is no certified driving school in this location, and if lessons were taken it might have been through informal methods with non-accredited people, without a guarantee for the correct implementation of traffic regulations. Furthermore, 50% of the young people surveyed stated not taking a theoretical or practical exam prior to the acquisition of their driver´s license. Likewise, 98% said they had not had a medical examination to rule out vision problems before starting their driving exercise as a requirement to obtain their license.


				
On the other hand, it is important to point out that, even though 48% of the respondents affirm that they have not violated any traffic regulations, 62% of the participants indicated not knowing the traffic regulations of their city. This means that some people could have violated the regulations without being aware of it.


				
Moreover, 52% acknowledges having violated traffic regulations as a driver at least once in the last couple of months. However, of that percentage, 42% stated not having been fined by a traffic authority when committing said violations.


				
Similarly, 43% of the sample, that is 230 of the participants, indicated having suffered at least one road mishap while driving within the last three months and in only 40% of these cases did the local traffic authorities intervene. That is, 60% of the events were not filed. Lastly, in 35% of the events that took place, there was at least one foreign vehicle involved.


				
Risk situations can be identified from the foregoing or, according to Bird and Germain (1990), from acts and substandard conditions that increase the occurrence probability of road accidents, which the corresponding authorities have an influence on. These are described in Table 7.
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Discussion


			
Although road accidents in urban and suburban areas have decreased in the entity throughout the years, the mortality rate due to these events has increased and remains greater than the national average (CONAPRA, 2014; Inegi, 2015). Furthermore, road accidents have significantly increased during the year 2015, both in the state and in the municipality, presenting a greater incidence in urban areas. Similarly, non-fatal accidents and those with only material damages recorded in 2015 represent around 25% of those recorded in the entity.


			
The main cause associated with these events, in both cases, has been the driver, which is consistent to what was presented by Arias (2011) and Alfaro-Basso (2008). Similarly, the first hypothesis declared in this study is confirmed: “The main cause associated with the occurrence of road accidents in the municipality of Matamoros, Tamaulipas, corresponds to the risky behaviors of the drivers, who put their own integrity and that of others at risk”.


			
The main type of road accident in the municipality and in the state, is the collision of vehicles; whereas the collision with pedestrians is the number one type related to fatalities during the second half of the study period in both cases. Except for 2015, year during which collisions with a fixed object took first place.


			
Furthermore, the administrative control processes in terms of road safety in the municipality present serious deficiencies, which is similar to the case of Colombia as indicated by Ferrer et al. (2013). According to the results of this study, the failures detected mainly refer to the issuing of driver´s licenses without the applicants having to confirm their theoretical knowledge and practical skills as a driver, and not ensuring that they are in optimal physical condition, particularly regarding their vision. Another failure is in relation to the lack of control mechanisms that ensure that the driver knows the traffic regulations of the city, so that they are aware of the basic knowledge on the correct use of the roads.


			
On the other hand, there is also a lack of road surveillance elements to ensure the enforcement of administrative or financial sanctions on the offender, which will help decrease the probability of impunity and thus, the possible reoccurrence of the risky behavior. In this sense, the lack of control regarding the legalization of vehicles creates the proper environment to avoid responsibility in the case of a road accident.


			
The foregoing helps corroborate the second research hypothesis: “In the city of Matamoros, Tamaulipas, there are failures in the administrative control processes, which represents a risk factor associated with road accidents, as they favor risky behaviors”.


			
As indicated by Planzer (2005), prior to establishing actions and road safety programs, the regions need to carry out a prior diagnosis that provides real information on the local problems, so that the decision making is done based on accurate information and not mere assumptions. Therefore, the context and the time in which the interventions are done must be taken into consideration.


			
In the case of the municipality of Matamoros, Tamaulipas, it is evident that behind the human behavior there are deficient administrative processes, as indicated by Bird and Germain, (1990), thus, the system itself ought to be considered as a factor that influences the behavior of the human factor, either positively or negatively. In this manner, the system should be included in the road accident prevention processes as an implicit factor, as presented by the work groups of the CONAPREA (cited by Mendoza, Quintero & Mayoral, 2003).


			
In this sense, Sánchez (2008) shows that this behavior may be modified through the implementation of an adequate penalty system (perceived sanctioning effect). It is worth mentioning that in Mexico, one of the social problems is corruption, which could represent an obstacle for the effectiveness of the penalty system.


			
Nevertheless, the long-term goal is the road culture that can be observed in all road users and not just the reaction caused by coercion. The reality is that, to achieve this, the first step should be the implementation of effective control methods to ensure the basic compliance of traffic regulations, which undoubtedly is the responsibility of the public administration.


			
Therefore, based on the information consulted and the results obtained through the implementation of the questionnaire, we propose the multicausality model of road accidents in Figure 4.
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The lack of control parting from the system includes several aspects, such as a) the strategic planning in the construction and distribution of roads; b) the creation or modification of the regulations so that obsolescence is eliminated and legal holes are covered, which increase the possibility of risk; c) the promotion of road culture and education should be a task undertaken by the authorities, as this phenomenon is a process to be addressed together on a daily basis and not only in sporadic campaigns; d) the fine system regarding the financial or legal sanctions that must be implemented as consequence for undesired behavior, as well as the processes that make it possible to have control on the drivers, such as the issuing of driver´s licenses; lastly, e) the audits of the critical items of road safety and the proper operation of the institutions in terms of road safety that help take preventive actions for the reduction of traffic events.


			
Furthermore, adopting programs that improve the license issuing process is a good option to reduce risks. In certain countries, such as Canada and the United States, the “Graduated Driver Licensing (GDL)” program has been implemented. This system entails that for the first few months of driving, the driver is accompanied by a supervisor, after which an unsupervised driving phase begins, but it is restricted to time slots or spaces where the risk of collision is at a minimum. Subsequently, a license without restrictions is granted. Novoa, Pérez and Borrell (2009) consider that these types of programs have resulted in a 31% decrease in the number of collisions and a 7 to 19% decrease in fatalities.


			
Similarly, Gómez, Pérez and Hidalgo (2014) state that in countries such as the United States, France, Austria, England and Wales, the decrease of the maximum permissible limits to 0.05 g/dL of blood alcohol levels in drivers has resulted in the decrease of several road safety indicators, particularly regarding fatalities. Whereas in other places such as Australia and the Netherlands, a similar progress is attributed to the advertising campaigns and the rigorous implementation of the legislation.


			
With such actions, the permanence of conditions inherent to the human factor can be reduced, such as the individual´s perception that they can violate the regulations without fear of punishment or repercussions, having a driver´s license without knowing the traffic regulations of their city, or having visual, auditory and other problems, which increase the risk of suffering an injury or causing an accident. At the same time, it would have an impact on several environmental factors that contribute to the occurrence of these types of events. Therefore, the substandard acts and conditions are reduced, preventing incidents or accidents and the losses that these entail.


			
If research on road accidents remains at a level that only addresses immediate causes, then we will not have the necessary information to deal with the root cause of the same.


		

			
Conclusions


			
Even if the system─understood as the administrative control processes regarding road safety─is not solely responsible for road accidents, it is indisputable that there is a clear deficiency in its key role, which is to establish effective means of control to reduce the risks associated with road accidents. Specifically, their incidence stems from the human factor, which has been identified as the main cause of said traffic events.


			
For that reason, it can be said that as long as these processes are effective, their positive impact will be evident in the reduction of road accidents and, therefore, in the health of the population.


			
On the other hand, it is important to continue the studies on this topic, applying this instrument on more extensive samples and other contexts, correlating the different factors that intervene in the occurrence of road accidents and determining the extent to which they affect the same, so that we are able to delve into the causes and go beyond what is only “the tip of the iceberg”.


			
However, as long as the research records on accidents are not enhanced and standardized, and there are no complete databases fed by all the dependencies that intervene in traffic events, researchers will continue to face serious obstacles in the procurement of data for their scientific contributions on effective road safety measures.
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Table 7: Risky behaviors that could increase the occurrence probability of road accidents

Identified risky
behavior

Driving illegal vehicles

Ignorance of Traffic Regulations

Operating a vehicle without
possessing a driver’s license or
with an expired license.

Driving without prior training.

Operating a vehicle without
ruling out vision problems.

Traffic offences

Source: Own elaboration.

Administrative
responsibility

Apply control measures for the
compliance of the regulations.
Establish mechanisms that promote
the legalization of foreign vehicles.

Ensuring the knowledge of traffic
regulations before issuing a driv-
er’s license through a theoretical
exam.

Promote road culture in all sectors
of the population through continu-
ous education programs.

Program periodic inspection activi-
ties (roadblocks).

Implement the corresponding ad-
ministrative or economic sanctions.

Demand that the applicants pass a
practical driving test before issuing
driver’s licenses.

Promote the creation of certified
driving schools in the city.

Demand that the applicant pass an
eye exam before issuing driver’s
licenses and renovating them.

Have enough traffic policemen and
assign them to strategic areas and
schedules. Manage the installation
of video cameras for road monitor-
ing. Keep road signs visible and in
good condition.

Driver’s
responsibility

Legalize vehicles
through the purchase
of national vehicles,
or the regularization
or nationalization of
foreign vehicles.

Consult the traffic
regulations before
becoming a driver.

Obtain a driver’s li-
cense before becom-
ing a driver. Keep the
license in force.

Take driving classes
that allow the appli-
cant to acquire the
necessary skills be-
fore requesting their
driver’s license.

Have periodic med-
ical examinations
to rule out vision
problems.

Know the local traf-
fic regulations and
abide by them when
on the road.
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Figure 2: Graph presenting the mortality rate due to injuries caused by road accidents in the
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Figure 3: Geographical location of the municipalities with
the mostroad accidents in Tamaulipas, 2014

Source: Own elaboration.
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Table 1: Municipalities with a higher incidence of
road accidents in Tamaulipas, 2014

Municipality Inhabitants
Reynosa 608 891
Heroica Matamoros 489 193
Nuevo Laredo 384 033
Ciudad Victoria 321 953
Tampico 297 554
Altamira 212 001
Madero 197 216

Source: Inegi, 2015.
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Table 3: Road accidents in Tamaulipas and Matamoros, by area

- Total Accidents Accidents in urban areas Accidents in suburban areas

Matamoros
. in relation to | Tamaulipas Matamoros Tamaulipas Matamoros
Tamaulipas | Matamoros .
Tamaulipas % % %
%

%
2005 28211 3735 1324 97.81 99.38 2.19 0.62
2006 28 187 2863 10.16 97.36 98.29 2.64 1.71
2007 26 902 3580 1331 97.50 98.46 2.50 1.54
2008 25456 3020 11.86 97.05 98.71 2.95 129
2009 19 624 2344 11.94 96.82 99.70 3.18 0.30
2010 13 082 1546 11.82 95.67 100.00 433 0

2011 11378 1506 1324 94.07 99.40 5.93 0.60
2012 12 808 2306 18.00 93.43 99.65 6.57 035
2013 13 553 2572 18.98 96.73 99.49 3.27 051
2014 11355 2190 19.29 96.32 98.68 3.68 132
2015 14 385 3539 24.60 94.09 99.18 5.91 0.82

Source: Own elaboration based on statistics from the Inegi (2015).
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Table 2: Distribution of the population by municipality, 2010

Place Municipality Road Accidents in 2014
1 Heroica Matamoros 2190
2 Reynosa 2139
3 Nuevo Laredo 1682
4 Madero 1216
5 Ciudad Victoria 1 080
6 Altamira 804
7 Tampico 721

Source: Own elaboration based on data from the Inegi (2010).
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Table 5: Road accidents in Tamaulipas, by cause

Driver in Vehicle failure P:s(::;tr;:x;:l colxslfl‘iltiro():sdin Other in rela-
relation to the  Driver in relation in relation to the P . g N tion to the total

Year relation to the relation to the

total number of to fatalities % total number of number of

accidents % accidents % fotal namber fotal Rumiber of accidents %
of accidents % accidents %

2005 59 66 0.50 0.24 0.10 40.46
2006 47 56 0.50 0.29 0.12 51.7%
2007 57 67 0.35 0.24 0.16 42.10
2008 44 64 0.58 0.32 0.17 54.72
2009 54 54 0.50 0.33 0.19 44.64
2010 34 50 0.99 0.60 0.22 64.50
2011 97 93 0.86 0.56 0.47 1.19
2012 97 87 0.56 0.59 0.51 1.24
2013 98 90 0.55 0.61 0.41 0.77
2014 98 95 0.80 0.39 0.27 0.51
2015 98 95 1.17 0.26 0.31 0.45

Source: Own elaboration based on the data recorded by the Inegi (2015).





t4.jpg
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

Tamauli-
pas

28 211
28 187
26 902
25 456
19 624
13 082
11 378
12 808
13 553
11 355
14 385

Total in
Tamaulipas
%
0.70
0.63
0.65
0.71
0.87
1.34
1.25
1.16
1.31
1.73
1.18

Table 4: Road accidents by type of accident

Fatal
Accidents

Matamoros, in
relation to the
State.

%

17.26
13.48
7.47

11.11
4.68

9.71

11.97
12.08
17.51
13.71
12.94

Total in
Tamau-
lipas

4 816
4 895
4 498
5576
4718
3 658
3 637
3 367
3416

155
2924

Source: Own elaboration based on data from the Inegi (2015).

Non-fatal
accidents

Matamoros in
relation to the
State.

%

16.18
8.42
12.43
10.76
13.67
15.86
14.13
25.16
26.46
25.42
25.58

Tamaulipas

23 198
23114
22 230
19 700
14 735
9 249
7 599
9 292
9 960
8 003
11 291

Accidents with
only damages

Matamoros in relation
to the state.
%

12.60
10.50
13.53
12.18
11.48
10.26
12.83
15.51
16.44
17.01
24.52
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Table 6: Road accidents in Matamoros, by cause

Driver in . . Vehicle failure Pedestrlaxf/ . Other in
. Driverin . passenger in Bad road conditions .
relation to the . in relation to the . . . relation to the
Year relation to relation to the in relation to the total
total number . total number of . total number of
. fatalities % . total number of number of accidents % .
of accidents % accidents % . accidents %
accidents %
2005 99.95 100 0.03 0.00 0.00 0.03
2006 99.93 100 0.00 0.07 0.00 0.00
2007 99.69 92.31 0.03 0.28 0.00 0.00
2008 99.74 100 0.00 0.20 0.03 0.03
2009 99.96 100 0.00 0.04 0.00 0.00
2010 99.94 100 0.00 0.06 0.00 0.00
2011 98.80 100 0.07 0.13 0.00 1.00
2012 99.74 88.89 0.04 0.09 0.00 0.13
2013 98.25 96.77 0.04 0.16 0.16 1.40
2014 98.49 96.30 0.50 0.18 0.27 0.55
2015 97.49 95.45 2.03 0.14 0.23 0.11

Source: Own elaboration based on the data recorded by the Inegi (2015).





