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ASSESSING USERS’ PERCEPTIONS OF FOUR TYPES OF ROAD SAFETY
MEASURES

Summary. Road crashes remain an important public health issue. This study aimed to
assess the perceived importance of four types of measures for reducing traffic crash rates.
For this cross-sectional study, data were obtained from a national sample of 1,200 Spanish
drivers responding to a telephone-assisted survey. The most valued types of road safety
measures were those related to users’ training/education and infrastructural improvements.
Further, individual perceptions were influenced by both demographic and trip-related
factors. The results of this study support the idea that user features remain a relevant issue
to consider when developing and implementing road safety measures.

1. INTRODUCTION

Recent studies have contributed to the understanding of the association of road users’ behavioral and
psychological features with their risk for traffic crashes [1]. In fact, users’ crash likelihood is considered
to be influenced by many factors such as distraction, cognition, personality, and social matters. This
suggests that, just like the multidimensional issue of traffic crashes, possible solutions should be
addressed from different spheres. However, this integrative approach materializes very infrequently, and
the problem of traffic crashes continues to have a global impact on public health.

According to the World Health Organization [2], approximately 1.35 million people die each year as
a result of road traffic crashes, and between 20 and 50 million more people suffer non-fatal injuries;
such incidents have increased the most in metropolitan areas [3, 4]. In the European Union, 1.2 million
crashes occur every year, leading to more than 40,000 fatalities [5,6]. Moreover, their economic cost is
estimated to be over US$8.37 billion [7, 8], which is unacceptably high and should call for increasing
the overall investment in safety measures of different natures and scopes [7].

As a relevant fact, some studies [Biad! Nie mozna odnalez¢ zrodta odwotania.] suggest that the a
nalysis of traffic crashes should include not only crashes and the conditions directly related to them but
also the set of socioeconomic and legislative conditions and interventions surrounding the problem, such
as education, quality of life, healthcare, and law enforcement. Indeed, in countries such as Iran, traffic
crashes with fatalities are the most essential concern in society today, regardless of one’s social status
[10].

This problem has been extensively studied in developed countries, and almost all scientific
approaches related to it come from America, Australia, and Europe [12]. In countries such as the United
States (69%) and the United Kingdom (21%)), the percentage of technology-related distractions, such as
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using a cell phone while driving, increases every year [13], affecting many road users besides car drivers
(e.g., motorcyclists, pedal cyclists, and pedestrians) [13].

Moreover, traffic crashes are often preceded by many psychosocial factors, such as stress or fatigue
[15-17], adverse health conditions, personality issues, and individual differences [18, 19]. The
mechanisms by which all these factors influence risky behaviors remain largely understudied, and more
research is still needed [20, 21]. Nevertheless, it is known that traffic causalities systematically impair
quality of life at the individual, family, and social levels [22-24].

As a response to this challenging panorama, road safety measures are usually developed with the
primary aim of decreasing traffic crash rates in consideration of, for example, high accident
concentration locations, user-related risk profiles, crash trends, and (with a lesser frequency) very
specific contextual features. Previous studies emphasize several factors that are frequently considered
in traffic safety interventions.

Firstly, the severity of an injury caused by a motor vehicle traffic crash is determined by a number
of factors related to the type of user, vehicle, place, environment, and safety conditions. According to
many studies, the age and sex of the driver are considered risk factors that affect accident severity. For
instance, male drivers usually have a higher probability of being involved in serious or fatal crashes
[25]. Secondly, a simple intervention focused on protecting the most vulnerable road users based on law
enforcement, behavioral changes, and environmental modifications might result in a significant
reduction of mortalities in road traffic crashes [26]. Thirdly, the design of streets provided with sufficient
traffic signals and stop signs, as well as an overall organization of road traffic controlled by traffic police,
could be implemented in urban areas [27].

Crash rate estimations require not only police reports or hospital data (which can be inconsistent or
underreported) [28] but also statistical models addressing subjective victimization rates [29].

Finally, as a whole, the literature highlights the following: (i) the need to develop road safety
measures in consideration of emerging road safety problems (e.g., increasing mobile phone use) [18,
30]; (i7) the safety potential of empirically based actions, as long as they are properly evaluated [31];
and (iif) sufficient knowledge of community transportation habits, strengths, and shortcomings [32].

Considering the aforementioned considerations, the core aim of this cross-sectional study was to
examine the perceived importance of four types of measures to reduce traffic crashes. In addition, the
possible different perceptions among road users according to their sociodemographic variables were
studied. Our hypothesis is that the sociodemographic variables analyzed could influence the perceived
importance of these measures. In other words, we hypothesize that age and education are positively
associated with one’s appreciation of the proposed measures. Additionally, the insights provided by
reviewed studies lead us to expect regular drivers to have a greater valuation of road safety measures
than those who drive less frequently. In this regard, the present research constitutes a preliminary study.

2. METHODS AND MATERIALS
2.1. Sampling

The full sample of this study was composed of 1,200 individuals (48.4% males and 51.6% females)
aged over 14 years. Given that their behavioral repertoires are clearly different, this study comprised
three types of road users: drivers, cyclists, and pedestrians. Additional information about the basic study
sample features is available in Table 1.

The sample was proportional to the general population of road users (drivers and non-drivers) in
Spain in terms of age and sex. The number of participants represents an error margin for the general
data of £2.9 with a 95.5 % confidence interval in the most unfavourable case of p=¢g=50%.

2.2. Design, procedure, and instrument

In this cross-sectional research, data were collected through a telephone survey conducted by the
company EMER-GfK. The method used for random sampling was applied according to age, sex, the



Assessing users’ perceptions of four types of road safety measures 139

Spanish region where the participant lives, and habitat (rural or urban). A pilot version was previously
applied to 50 subjects in order to adjust the length, understanding, and proper operation of the interview.
These participants did not account for the overall sample. The average duration of the survey was 27
minutes, and the response rate was about 65%, with approximately 1,850 survey requests made.

The questionnaire was structured in two different sections. Firstly, we used an exclusion/inclusion
question to narrow the field of application (over 14 years old). The demographic data (sex, marital status,
type of user, educational level) were collected at the end of the interview. Second, all users were asked
about the importance of different social and health-related problems—specifically, their opinions about
road safety, traffic crashes, and their social importance. These data can be of greater interest than
objective data, as previously mentioned in the research framework.

Specifically, the variables considered for this study were split into two blocks:

- Sociodemographic factors: Sex, age, educational level (no studies, primary school, secondary
school, technical studies, university studies), current job (working, unemployed, retired, student,
householding), and marital status (single, married/living with a partner, divorced/separated,
widowed). Complementarily, participants were asked about their frequency of
vehicle/transportation mode use (every day, almost every day, a few days per week, a few days
per month, less than once per month).

- Measures to reduce road crashes: Respondents were asked to provide their assessment of the
degree of perceived importance of four different types of measures commonly developed for
reducing traffic crashes: (i) to train and educate drivers and other road users, (ii) to improve the
quality of roads and streets, (iii) to increase police presence/supervision, and (iv) to improve
vehicles. For this purpose, a semantic differential scale was designed; responses ranged from 0
(nothing) to 10 (very important).

2.3. Statistical analyses

Statistical analyses were carried out using the Statistical Package for the Social Sciences (SPSS)
version 23 (IBM, Armonk, NY, USA) and its different modules and features (ONEWAY, UNIANOVA,
GLM, and CROSSTABS). In addition to the descriptive analyses (means, frequencies, and aggrupation
by categorical variables), mean values were compared, and normality tests were carried out and
assessed. Once these basic parameters (logarithmically transformed for comparative analyses) were met,
basic one-way ANOVAs were performed to compare the mean scores of the study variables according
to the categorical factors, with a significance criterion of 0=0.05.

2.4. Ethics

This study was granted ethical transparency by the Research Ethics Committee for Social Science in
Health of the University Research Institute on Traffic and Road Safety at the University of Valencia
(IRB HE0001041119). This study was deemed to be in accordance with the ethical principles of the
Declaration of Helsinki. Further, we used an informed consent statement containing ethical principles,
data treatment details, explanations of the objective of the study, the mean duration of the survey,
personal data treatment, and the voluntary nature of the study. It was presented to participants before
they started the questionnaire. The informed consent statement also stated that sensitive data would not
be used, as participation was anonymous.

3. RESULTS
3.1. Type of user

Drivers were aged between 14 and 75. The largest groups were 50-64 years (18.9%) and over 65
(18.6%). The age group of 14-17 years was the smallest (5.2%). Regarding the type of user, the majority
of respondents were current drivers (60.5%), as presented in Table 1. Among them, drivers with between
26 and 30 years of driving experience represented the highest percentage of respondents (17.6%). The
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rest of the participants were (non-driving) pedestrians (34.6%), 74.6% of whom made most of their
urban movements on foot. Although they made up a lower proportion of the sample, there were also
some cyclists (4.9%). Most of these non-driving participants have never been involved in a crash. This
condition represents 81.4% of cyclists and 85.8% of drivers.

Table 1
Full-sample distribution according to type of road user and sex

Type of Road User Male Female Total
Drivers 451 279 730
Cyclists 38 21 59
Pedestrians 95 322 417

Total 584 622 1206

48.4% 51.6% 100%

Overall, and as shown in Fig. 1, the importance of the proposed measures is positive (on a scale of
0-10). However, there are significant differences in the degree of importance given to each (F=169.11;
df=3; p<.001).

The variable that stands out the most is “train and educate drivers and other road users” (¥=8.36),
followed by “improve the quality of roads and streets” (x=7.85), “increase police presence/supervision”
(x=7.0), and, finally, “improve vehicles” (x=6.843).

8,6

8,36

7,85

7,09

6,84

=———

Improve Quality of Increase Police Improve Vehicles

Roads and City Streets Presence/Supervision

Train and Educate
Road Users

Fig. 1. Users’ assessments of four different types of measures to reduce road traffic crashes

3.2. Age

Considering age, three of the four types of measures to reduce road crashes addressed in this study
have shown significant differences, namely “improve vehicles” (F,1194=5.147, p<.001), “increase
police presence/supervision” (Fs,1194=10.470, p<.001), and “train and educate drivers and other road
users” (F6,1194=6.667, p<.001), that was also the most valued overall. It was followed by “increase
police presence/supervision” and “improve vehicles.” As shown in Fig. 2, the scores of “train and
educate drivers and other road users” showed a general trend in the level of importance as the
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respondents’ age increased. Only in the youngest and oldest age groups (14-17 and over 65) was a
minimal variation in the trend detected. Meanwhile, regarding measures related to “improve vehicles,”
the highest scores were found in the oldest age groups (50-64 and over 65). Finally, for the last one
(“increase police presence/supervision”), there was a tendency for scores to be higher among older
subjects, with the exception of respondents aged 14-17 (Table 2).
Table 2
Assessment of measures according to age group

Increase Poli Train and Educate
Age Group/Measure Improve Vehicles crease rotice Drivers and Other Road
Presence/Supervision Users
14-17 X=6.32 ¥=7.24 x¥=7.75
) SD=2.375 SD=2.014 SD=1.778
18-22 X=6.59 ¥=6.41 x¥=7.71
) SD=2.450 SD=2.636 SD=2.130
23-29 X=6.34 ¥=6.46 ¥=8.08
) SD=2.253 SD=2.373 SD=1.940
30-39 X=6.53 ¥=6.68 ¥=8.31
) SD=2.427 SD=2.583 SD=1.931
40-49 X=6.82 ¥=6.94 ¥=8.54
) SD=2.533 SD=2.277 SD=1.612
50-65 x=7.36 ¥=7.44 ¥=8.68
) SD=2.486 SD=2.457 SD=1.636
<65 x=7.26 ¥=8.00 ¥=8.64
SD=2.689 SD=2.400 SD=1.893

3.3. Marital status

The observed trend is again very similar to the one described in previous analyses (e.g., with age
intervals). Therefore, considering the marital status of respondents, the most important type of measure
to reduce traffic crashes was to “train and educate drivers and other road users” (#(3,1202=9.686, p<.001).
In this case, subjects who assigned more importance to this measure were those whose marital status
was divorced/the most, followed by those who were married/living with a partner and widowed. The
lowest scores came from single people. The data are analyzed more in detail in

Fig. 3 below. In the case of “improve vehicles” (F(3,1202=3.060, p<.027) and “increase police
presence/supervision” (£3,1202=10.854, p<.001), there was a similar trend in the results. In the first case,
the subjects who gave a greater value to this type of measure were divorced/separated individuals. In
the second case, this position was occupied by widowed people (Table 3).

3.4. Current job situation

Considering the occupations of the respondents, the valuations of measures to reduce road crashes
showed significant differences. The most valued type of measure was “train and educate drivers and
other road users” (F4,120=9.520, p<.001), followed by “improve the quality of roads and streets”
(Fa,120=3.388, p<.009), “increase police presence/supervision” (F,1201=22.999, p<.001), and, lastly,
“improve vehicles” (F,1201y=7.545, p<.001). All scores were considerably high, as seen in

Table 4 and Fig. 4. In all cases, householders considered these measures as the most valuable. For
two measures (“improve vehicles” and “increase police presence/supervision’), the same pattern of
responses was observed. Students gave the lowest importance to these measures for reducing traffic
crashes. From lowest to highest value assigned, the groups were working people, unemployed, retired,
and householders.
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Fig. 2. Measures to reduce road traffic crashes perceived as most important according to age

Table 3
Descriptive results based on marital status
Measure : : Marital Status . :
Single Married Divorced Widowed
Incr;:;;;g‘éﬁﬁixdfioad =797 7=8.54 7=8.53 ©=8.54
. SD=1.969 SD=1.769 SD=1.769 SD=1.851
Drivers
Improve Vehicles X=6.61 x=6.90 x=7.52 x=7.36
SD=2.279 SD=2.551 SD=2.343 SD=2.697
Increase Police x=6.61 x=7.24 x=7.41 x=8.12
Presence/Supervision SD=2.421 SD=2.486 SD=2.171 SD=2.338

3.5. Frequency in the use of vehicles

Considering this variable as the core of the analysis of respondents’ valuations of various measures
to reduce traffic crashes, two exhibited significant differences. These were “improve vehicles”
(Fa,725=2.603, p<.035) and “increase police presence/supervision” (F4,725=3.541, p<.007) (Table 5). In
general, the subjects assigned similar values to both measures. As can be observed in Fig. 5, the subjects
who only used their car a few times a year reported the lowest scores. In both cases, the respondents
who used their vehicles every day provided the lowest valuations.

3.6. Frequency in the use of vehicles

Considering this variable as the core of the analysis of respondents’ valuations of various measures
to reduce traffic crashes, two exhibited significant differences. These were “improve vehicles”
(Fa,725=2.603, p<.035) and “increase police presence/supervision” (F4,725=3.541, p<.007) (Table 5). In
general, the subjects assigned similar values to both measures. As can be observed in Fig. 5, the subjects
who only used their car a few times a year reported the lowest scores. In both cases, the respondents
who used their vehicles every day provided the lowest valuations.
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Fig. 3. Main measures to reduce road traffic crashes according to marital status
Table 4
Descriptive results based on current employment status
Measure Current Job Situation
Occupied Unemployed Retired Student Householder
Tgf}&fﬁgﬂﬁdgﬁ: 7=8.30 7=7.95 7=8.49 7=7.85 =891
SD=1.874 SD=2.315 SD=1.909 SD=1.666 SD=1.593
Road Users
I?fgozzzh;ng‘glt“y 7=7.82 7=8.18 =771 $=7.52 7=8.19
Streets y SD=1.986 SD=1.727 SD=2.414 SD=1.584 SD=2.19
Increase Police X=6.64 X=6.67 x=7.54 X=6.63 x=8.30
Presence/Supervision SD=2.498 SD=2.683 SD=2.558 SD=2.019 SD=2.117
Improve Vehicles X=6.64 X=6.74 x=7.03 X=6.38 x=7.56
P SD=2.413 SD=2.693 SD=2.782 SD=2.097 SD=2.391
9
Train and Educate
Road Users
85 =®—Improve Vehicles
3 /_\ / —#—]Increase Police
/ Presence/Supervision
= \\// =>~Improve Quality of
§ 7.5 A\ / Roads and City Streets
7 /Ai\/;
6,5 N4
6 T T T T 1
Occupied Unemployed Retired Student Householding

Current Job Situation

Fig. 4. Main measures to reduce road traffic crashes according to current employment status
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3.7. Educational Level

The analysis of the survey was completed by also considering participants’ educational level as a
differentiating factor for the valuation of the analyzed measures. The results were significant for one
factor only (“increase police presence/supervision”) (£ 1194=17.152, p<.001). Specifically, the results
were as follows: no studies (¥=7.96, SD=2.779), primary (¥=8.09, SD=2.161), secondary (1st Grade)
(¥=7.21, SD=2.565), secondary (2™ Grade) (¥=6.72, SD=2.470), and college (¥=6.40, SD=2.226). As
shown in Fig. 6, there is a trend: the higher the level of education, the lower the value given to each
measure. The exception is that respondents with primary education gave the most value to “increase
police presence/supervision.”

Table 5
Descriptive results based on driving frequency
Frequency of drivin |
Measure Every day Almodst every | Afewdays | Afewdays | A few days
ay a week a month a year
I hicl x=6.47 x=6.71 x=6.86 x=6.59 x=7.93
fprove vemictes SD=2.541 SD=2.502 | SD=2.383 | SD=2.121 | SD=2.018
Increase police x=6.35 x=7.17 x=6.79 x=6.55 x=7.41
presence/supervision SD=2.526 SD=2.201 SD=2.572 SD=2.458 SD=2.422
® Increase Police Presence/Supervision B Improve Vehicles

A Few Times/Year | | | | | [ [

A Few Times/Month

A Few Days/Week

Almost Daily

Frequency (Driving)

Daily

6 6,2 6,4 6,6 6,8 7 7,2 7,4 7,6 7,8 8
Mean

Fig. 5. Main measures to reduce road traffic crashes according to driving frequency

4. DISCUSSION

This study aimed to assess the perceived importance of four types of measures to reduce traffic crash
rates. Overall, our findings support the existence of a relationship between road users’ characteristics
and their assessments of various measures for reducing traffic crashes. Previous studies have shown
that, in addition to being scarce, road safety measures are often reduced to improve roads and traffic
signalling, shortening their potential scope and effectiveness [8, 10, 28].

In other words, there are many factors that apparently may hinder road users’ behavior, but some of
them remain slightly encompassed by road safety interventions, especially those related to road safety
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education and training [33, 34]. Curiously, this type of measure was the most valued among the group
of road users participating in this study, with a significantly greater average than measures related to
infrastructure, vehicles, and supervision. Additionally, the overview of different previous approaches
used to prevent road injuries allows us to state that each type of intervention can be effective under some
circumstances. In other words, there does not seem to be one best way par excellence to prevent crashes
and injuries while contextual knowledge remains a crucial need to develop, thus endorsing the value of
this study [8, 35]. Although the results obtained reflect self-reported perceptions, they may imply that
all measures may acquire an important role in the task of reducing road crashes, albeit to different
degrees. In this regard, we found how measures related to the infrastructure, vehicles, and human factors
are valued by Spanish road users as highly involved in the improvement of road safety. These factors,

LR I3

in order of relevance, were “train and educate drivers and other road users,” “improve the quality of

EEINT34

roads and streets,” “increase police presence/supervision,” and “improve vehicles.”

8,09
8,1 7,96

No Studies Primary Middle School High School University

Highest academic level reached

Fig. 6. Assessment of police supervision as a measure to reduce road traffic crashes according to education level
User-related differences in the valuation of road safety measures

Another key issue addressed by this study was the fact that there are demographic differences in the
valuation of road safety measures. When comparing age groups, we found how measures related to road
users’ training and education (“train and educate drivers and other road users”), infrastructural advances
(“improve the quality of roads and streets”), and enforcement actions (“increase police
presence/supervision”) differ among them. Namely, age was positively correlated to users’ assessments,
as these measures were valued more by older road users. This relationship is also coherent with previous
studies addressing attitudes towards road safety issues, such as that conducted by Scott-Parker and
Oviedo-Trespalacios [ 18], where younger users tended to report more negative outcomes than their older
counterparts.

Also, depending on the frequency in which they use their vehicles (for example), all subjects had a
similar way of valuing the factors “improve vehicles” and “increase police presence/supervision.” In
particular, individuals who used vehicles a few times a year assigned more value to both measures.
Consequently, the lowest scores were given by people who used their vehicles every day (i.e., more
frequent drivers). Lastly, considering the level of education of road users, only the “increase police
presence/supervision” factor implied a significant difference between individuals. The subjects with the
highest level of education registered the lowest mean scores.

Other demographics have also shown interesting results. For instance, regarding marital status,
divorced subjects assigned a high value to “train and educate drivers and other road users” and “improve
vehicles.” Meanwhile, widowed individuals assigned a high value to “increase police
presence/supervision.” In relation to current occupation, householders reported the highest scores in all
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significant factors. Overall, all these results are in line with the proposed by other studies. Firstly, road
safety education and training stand out as a relevant measure [34]. Secondly, the role of road/vehicle
improvements remains latent, as does the emerging need to introduce intelligent transport systems to
potentially increase road users’ safety [36, 37]. In this sense, the importance of intervening on human
factors is reflected in improvements in the road behavior of users and their performance (e.g., telephone
use, distractions, lack of attention, bad decisions, fatigue, alcohol consumption, intoxication, aggression,
stress, driving over the speed limit) [19, 38, 39].

Meanwhile, there remains a clear need to keep increasing awareness about the role of law
enforcement as a way to mitigate deliberately risky behaviors among all types of road users [8§].
According to previous research, a potentially suitable way to do this is to develop more informative
actions and campaigns targeted at raising social awareness based on the fact that crashes can be avoided
through safer road behaviors [38]. Although such studies are still scarce, some studies dealing with all
types of users—principally drivers but also pedestrians and cyclists—highlight the need to improve
communication strategies (especially campaigns) to invigorate the effect of road safety measures [8,
39]. Finally, regarding the value given to the different types of measures addressed in this study, it is
worth remarking that measures related to road users’ training and education were ranked first by
approximately 90% of respondents, above from infrastructural measures, law enforcement, and vehicle
improvements. However, it remains pending to assess the external validity of our results in further
countries, given their potentially different states-of-affairs in terms of, e.g., transportation dynamics,
road safety education, users’ road behaviors and law enforcement [9, 34].

Limitations of the study and further research

Although our sample was considerably large and proportional to the demographic settings of the
population, this cross-sectional study has some key technical limitations worth acknowledging. Firstly,
the data were gathered just before the COVID-19 pandemic, which could explain crucial changes in
terms of transport dynamics and policymaking, social perceptions, and safety outcomes.

Secondly, the assessments mentioned in this article give us a prevalence of people’s opinions about
the importance of different measures as a way of reducing road traffic crashes. Especially in the case of
cross-sectional studies, the assessment of perceptions and self-reported behaviors and attitudes is often
linked to the influence of (e.g.) non-responder bias, social desirability, and other common method biases
[40]. Therefore, the findings of this study should be interpreted in consideration of their potential
influence over participants’ responses. Thirdly, and regarding future research, it is also worth suggesting
the use of complementary research tools to perform in-depth analyses of public perceptions of these
matters. For instance, qualitative information-gathering strategies (i.e., interviews and focus groups)
would allow for a deeper understanding of key aspects of public awareness of, acceptance of, and
reluctance to accept certain types of measures applicable to road safety.

5. CONCLUSIONS

The first conclusion of this study is that, even though they still play a secondary role in traffic safety
research and policymaking, educational and training-related measures were the measures valued the
most by road users overall.

Secondly, from a practical point of view, this study supports the need to consider accounting for
demographic factors when assessing the valuation of road safety measures, as there are several
significant differences according to key factors such as the user’s age, occupation, and educational level.

Finally (although this is not a conclusion rigorously derived from the study data), it is worth
highlighting how the current literature reviewed in this study emphasizes the need to develop road safety
measures based on sufficient contextual knowledge that consider emerging dynamics and phenomena
related to transport to increase their contributions to traffic safety and crash prevention.
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