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ABSTRACT 

 

This study examined the factors that led to road crash incidents in 

Metro Manila, focusing on human behavior, public awareness and atti-

tudes, road infrastructure and Mdesign, technological interventions, and 

the implementation of enforcement measures. The findings indicated 

that human error was the primary cause of road crashes, with speeding, 

driving under the influence of alcohol or drugs, distracted driving, failure 

to adhere to traffic rules, and aggressive driving behaviors identified as 

significant factors. We also found that road infrastructure and design, 

public awareness and attitudes, technological interventions, and enforce-

ment measures significantly contribute to road crash incidents. 

The study further explored the challenges encountered by the Philip-

pine National Police Highway Patrol Group in reducing road crash inci-

dents. The study identified significant challenges in human behavior, 

public awareness, road infrastructure and design, technological interven-

tions, and enforcement measures and found strong positive relationships 

between these factors and road crash incidents. We deemed it crucial to 

address these challenges to impact road safety and reduce accidents sig-

nificantly. The research highlighted the importance of addressing human 

behavior, public awareness, road infrastructure and design, technologi-

cal interventions, and enforcement measures to enhance road safety and 

reduce road crash incidents in Metro Manila. By focusing on these factors 

and addressing the identified challenges, the PNP Highway Patrol Group 

could implement enhanced interventions and promote a safer transpor-

tation environment for all road users. 
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Introduction 
Road traffic incidents have a significant eco-

nomic impact, affecting individuals, families, 
and nations. Every year, approximately 1.3 mil-
lion individuals lose their lives due to road 
crash incidents, and an additional 20 to 50 mil-
lion suffer injuries globally. These incidents 
create significant financial burdens, including 
medical expenses and lost productivity for 
those injured and their families. According to 
the World Health Organization (2022), the eco-
nomic impact of these incidents can represent 
around 3% of a country's gross domestic prod-
uct. 

In general, road safety depends on three 
main things: how people behave, what the ve-
hicles are like, and the condition of the roads. 
While human error plays a significant role, road 
design and car characteristics can also influ-
ence road safety. That is why newer road safety 
plans, like the Safe System Approach, look at 
everything together. They aim to enhance the 
quality of roads, enhance the safety of cars, en-
force adherence to rules, and promote caution 
among road users. According to Faus (2021), 
using a mix of different safety measures tends 
to work better at preventing incidents. Road 
safety involves everything about the roads and 
what is around them, as Babić (2022) empha-
sized. Road signs, markings, and signals are all 
essential parts of the road. From ancient times, 
people have used basic stuff like trees or stones 
to mark roads for a long time, mainly to help 
with directions.  

The old way of thinking about road safety—
using engineering, education, and enforce-
ment—has dramatically affected the number of 
incidents worldwide. However, even though 
we are making more cars and using them more, 
the number of deadly incidents has not 
changed much in the last ten years (Mcllroy, 
2019). 

Peden (2019) noted that since the early 
2000s, influential organizations like the United 
Nations, the World Health Organization, and 
the World Bank have renewed their focus on 
road safety. They have prioritized this issue 
and set ambitious targets to reduce deaths and 
injuries from road crash incidents by half. 
These efforts involved global meetings, advo-
cating for action, raising awareness, securing 

funding, testing different strategies, and track-
ing progress. Despite some success in certain 
countries, the number of deaths from road 
crash incidents has not decreased significantly. 
To make a substantial impact, there is a need 
for more training in various countries on imple-
menting comprehensive road safety ap-
proaches, especially in low-resource settings. 
Additionally, there is a call for sustainable 
transportation ideas and a greater focus on 
supporting those injured in incidents. There is 
still considerable work to see a tangible reduc-
tion in incidents over the next decade. 

Road safety is a significant health problem 
worldwide, as explained by Jadaan et al. 
(2018). Lots of people know how severe and 
costly road crash incidents can be. Safe roads 
depend on how many cars and how rich a coun-
try is. Compared to places like the European 
Union, places that are still growing have many 
more incidents per person. The European Un-
ion wants to make their roads way safer, aim-
ing for close to zero incidents. However, in de-
veloping countries, the number of incidents 
might stay high unless they take decisive ac-
tions to make incidents less severe. The money 
spent because of incidents is a massive prob-
lem in growing countries, making up more than 
2% of the money they make from selling things 
and services—much more than in developed 
countries. 

It is evident that roads, while connecting 
people, also come with a cost. According to Mo-
hammed et al. (2019), traffic incidents happen 
when vehicles crash into pedestrians, animals, 
or obstacles like trees. These collisions can lead 
to injuries, deaths, and damage to vehicles and 
property. They are a big problem worldwide, 
causing loss of life, property damage, and re-
source use. Surprisingly, even in countries af-
fected by conflicts like Afghanistan, Libya, Paki-
stan, and Yemen, road crash incidents cause 
more deaths than wars and legal conflicts com-
bined. 

Traffic congestion in urban networks may 
lead to solid degradation in the utilization of 
the network infrastructure, which can be miti-
gated via suitable control strategies. Based on 
the paper by Baldi et al. (2019) studied and an-
alyzed the performance of an adaptive traffic-
responsive strategy that controls the traffic 
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light parameters in an urban network to reduce 
traffic congestion. Simulation results obtained 
using a traffic simulation model of the network 
in Chania, Greece, an urban traffic network con-
taining many varieties of junction staging, 
demonstrate the proposed approach's effi-
ciency compared to alternative traffic strate-
gies based on a simplified linear model of the 
traffic network. 

Yu et al. (2023) described that inefficient 
traffic signals and bus headway control strate-
gies can lead to significant problems, including 
traffic congestion, bus passenger delays, and 
bus crowding. Therefore, Yu et al. aimed to 
manage traffic flow at intersections within 
large-scale networks, solving the challenge of 
integrating various objectives. The study em-
ploys the Deep Q-Network (DQN) algorithm to 
navigate the challenges of a continuous state 
space, with a principal focus on achieving uni-
form bus traffic via traffic signal control while 
maintaining traffic efficiency.  

The National Highway Traffic Safety Ad-
ministration (2023) highlighted the significant 
economic repercussions of road traffic inci-
dents in the United States. Their report in 2019 
revealed that these incidents incurred a total 
cost of $340 billion, encompassing medical ex-
penses, reduced productivity, legal fees, emer-
gency services, insurance administration, traf-
fic congestion, property damage, and work-
place disruptions. Specifically, crashes related 
to speeding caused 10,192 fatalities, 498,000 
non-fatal injuries, and an economic toll of $46 
billion in 2019. Similarly, incidents involving 
distracted drivers led to 10,546 deaths, 1.3 mil-
lion non-fatal injuries, and a financial burden of 
$98.2 billion that same year. 

Moreover, Cooney and Conway (2023) 
pointed out that millions of individuals operate 
heavy machinery daily on American roads, 
making incidents inevitable. Despite a decrease 
in car incidents to 38,800 fatalities in 2019, the 
resurgence of travel post-pandemic in 2021 
saw a rise in deaths to nearly 43,000. Various 
factors across different regions contribute to 
these incidents, such as weather conditions, in-
adequate road maintenance, malfunctioning 
traffic signals, and drivers being distracted or 
impaired. 

Securing excessive cargo results from the 
need to immobilize it during transportation by 
transporting it in such a way that it remains in 
an unaltered state of geometry, shape, and di-
mension, that is, undamaged, and is moved 
from the source place to its destination, thus 
not posing any threats to people and means of 
transport. There are several critical mandatory 
rules for attaching an oversized load to a given 
means of transport. First, people should be 
aware that the load, if incorrectly attached, is a 
considerable threat to people dealing directly 
with its transport and to outsiders close to the 
cargo being carried. An improperly attached 
load may slip, causing vehicle traffic disrup-
tions and resulting in injury or even death dur-
ing maneuvers such as emergency braking or 
accidents. Macioszek (2020). 

Kamarudin et al. (2019) highlighted that 
globally, around 1.17 million people die every 
year because of road crash incidents, with 70% 
of these incidents occurring in developing 
countries. Shockingly, 65% of these deaths in-
volve pedestrians, with 35% being children. 
Between 23 and 34 million people are hurt in 
road crash incidents yearly. These incidents are 
a significant cause of death worldwide, along 
with chronic diseases like stroke and heart dis-
ease. In Malaysia, fatal incidents have increased 
by 70%, and it is clear that factors like traffic, 
road design, and the behavior of road users 
play a significant role in these incidents, espe-
cially in specific areas.  

It is clear from Goutam (2023) that globally, 
traffic incidents claim the lives of 1.35 million 
people a year, with 90% of these tragedies hap-
pening in less wealthy nations. Shockingly, traf-
fic injuries rank as a leading cause of death for 
young people aged 5 to 29, surpassing diseases 
like diarrheal illnesses or tuberculosis. Despite 
government efforts and global initiatives, there 
are still significant gaps in road safety concern-
ing infrastructure, law enforcement, and public 
awareness. The goal of halving traffic incidents, 
as outlined in Sustainable Development Goal 
3.6, falls short of what is truly needed. 

In the Philippines, according to Sabenorio 
et al. (2023), road traffic incidents in Metro Ma-
nila followed a distinct pattern: they steadily 
increased until the first quarter of 2020, 
sharply declined to their lowest point in April 
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2020 during the COVID-19 lockdown, and sub-
sequently partially recovered as restrictions 
eased. However, these incidents only re-
bounded to about half their previous levels. 
Similarly, incidents causing property damage 
also saw a partial rebound post-lockdown, 
while those resulting in injuries (both fatal and 
non-fatal) returned to pre-lockdown levels. De-
spite an overall decrease in total road crash in-
cidents, the proportion of incidents resulting in 
injuries notably surged during the lockdown 
due to reckless driving behaviors. 

As highlighted by Macalalag (2021), WHO's 
World Status Report on Global Road Safety in 
2015 recorded 10,379 deaths in the Philip-
pines, with the low-income group being the ma-
jority. The Department of Transportation Road 
Safety Management Group is implementing 
various laws related to speed limits, motorcy-
cle helmets, drug and drunk driving, seatbelts, 
and mobile phone usage while driving.  

Gumasing (2020), referring to WHO Philip-
pines records, reported a total of 11,264 deaths 
from road crash incidents, with motorcycles in-
volved in 53% of these cases. The number of in-
jured motorcycle riders and passengers in 
2016 reached 28,694. 

Anent to it, Lu, S. (2019) found that over 
50% of public utility vehicles registered in 
Metro Manila were buses, and more than 20% 
were trucks. Many drivers worked over 12 
hours a day, and a concerning percentage of 
road crashes occurred during late hours. Hu-
man error, such as drunk driving, running red 
lights, and sleepiness, accounted for the over-
whelming cause of road crashes. 

In addition, Lu, J. (2021) conducted a study 
on patients admitted to the PGH Department of 
Surgery from 2008 to 2017 due to road crashes 
in Metro Manila. The majority of these patients 
were male, with the highest number of admis-
sions and road crash deaths occurring in 2016. 
Most incidents happened at night, involving 
motorcycles, and a significant portion of pa-
tients were not wearing helmets, with a history 
of alcohol intake in the majority of cases. 

In the CALABARZON Philippines, Velasco et 
al. (2021) emphasized that larger vehicle sizes 
lead to more severe incidents, while a driver's 
age is a significant factor in predicting incident 
severity. They noted that older drivers are 

more prone to being involved in critical inci-
dents than younger ones. Additionally, the se-
verity of road traffic incidents is influenced by 
road congestion, as highly congested roads typ-
ically lower driving speeds, thereby reducing 
incident fatalities. 

Furthermore, Abrigo et al. (2021) high-
lighted weather conditions contributing to in-
creased road traffic incidents. They suggested 
an intensive driving lessons program, strict im-
plementation of driving licensure enrollment, 
and meticulous travel planning. Additionally, 
they recommended real-time monitoring and 
visualization of weather conditions for safer 
travel. 

In addition, trucks and vans are often impli-
cated in road accidents due to their size, which 
can lead to blind spots and challenges in navi-
gating through urban areas (Toney-Butler, 
2023). Similarly, buses and public utility jeeps 
(PUJs) are prone to crashes due to frequent 
stops, passenger loading and unloading activi-
ties, and the nature of their operation (Toney-
Butler, 2023). 

Likewise, according to Francisco (2023), 
Quezon City has the most road crash incidents 
in Metro Manila, showing a need for targeted 
safety measures. Manila and Makati also have 
significant incidents, reflecting varied traffic 
patterns and infrastructure challenges. Dis-
tricts like Pasig, Taguig, and Paranaque also 
face considerable crash issues. Even smaller ar-
eas like Pasay and Mandaluyong are affected, 
emphasizing the need for specific solutions tai-
lored to each area's dynamics. In contrast, dis-
tricts like Pateros and Navotas have fewer inci-
dents, suggesting traffic patterns or infrastruc-
ture differences. Most road crash incidents are 
concentrated on national, city, expressways, 
and barangay roads. These four categories rep-
resent vital focus areas for road safety initia-
tives and interventions, accounting for a signif-
icant portion of the incidents (Francisco, 2023). 

Furthermore, December is the month with 
the highest frequency of road crash incidents. 
This finding suggests that the holiday season, 
characterized by increased traffic volume due 
to festivities and travel, poses a higher risk for 
road accidents (Villanueva, 2015). Specifically, 
the rush hour period represents the period of 
peak road activities. The period varies widely 
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across rural and urban regions, with the peak 
densities occurring between 6-9 a.m. and 3-7 
p.m.  

About a quarter of fatal crash injuries occur 
during the rush hour period (Cook et al., 2021). 

Moreover, rear-end collisions are one of the 
most common types, often occurring due to fac-
tors like tailgating, inattention, or driving too 
fast for the conditions. Side-impact or T-bone 
collisions follow closely behind and are typi-
cally caused by running red lights or failing to 
yield. Parking lot crashes present another com-
mon scenario, occurring in parking lots and 
leading to various injuries. Single-vehicle 
crashes, often resulting from driver errors, dis-
tractions, or speeding, contribute significantly 
to accidents.  

Additionally, while rare, head-on collisions 
pose a high level of danger, often linked to con-
fusion or impaired driving (Christy Bieber, 
2024). Fatal accidents due to road crashes were 
also investigated from 2005 to 2014. In all the 
years, there were a minimum of 204 fatalities, 
which in 2012 and the year 2014 registered the 
highest at 418 deaths. This data is only for 
Metro Manila, the Philippines' capital. Non-fa-
tal accidents were the highest, too, in 2014, reg-
istering 16,665 cases. Property damage peaked 
in 2014 at 73,175 cases (Lu, 2016).  

According to Sy (2023), I mentioned that 
factors such as medical issues, fatigue, and 
driving under the influence of alcohol contrib-
ute significantly to human errors. Besides hu-
man error, vehicle defects play a notable role in 
road crashes in Metro Manila. Issues like brake 
failures, tire blowouts, or mechanical malfunc-
tions can lead to city road accidents. The condi-
tion of the streets also plays a part in road crash 
incidents. Poor road maintenance, inadequate 
signage, or slippery surfaces can contribute to 
accidents in Metro Manila. While human error, 
vehicle defects, and road conditions are the pri-
mary causes, other factors like weather condi-
tions, a lack of enforcement of traffic rules, and 
infrastructure challenges can also influence the 
occurrence of road crashes in Metro Manila. 

One of the leading causes of road crashes in 
Metro Manila is inattention while driving. Dis-
tractions such as using cell phones, daydream-
ing, or being preoccupied with other tasks can 

result in accidents due to the driver's lack of fo-
cus on the road and surrounding conditions 
(Marquez, 2019). By addressing these preva-
lent human factors through education, enforce-
ment of road safety laws, and promoting re-
sponsible driving practices, efforts can be made 
to reduce road crashes and create a safer road 
environment in Metro Manila (Marquez, 2019). 

According to Crash Science in the Class-
room (2021), the time of occurrence, such as 
the day of the week or time of day, can impact 
road crash incidents due to varying traffic vol-
umes, driver behaviors, and environmental 
conditions. For instance, during rush hour, 
there may be higher incidences of crashes due 
to increased congestion and driver stress lev-
els. Moreover, the type of collision, whether it 
involves a motor vehicle and a fixed object, pe-
destrian incidents, or multiple distractions, can 
significantly influence the severity and out-
come of road crashes. 

Moreover, the causes of road crashes are 
identified as another significant factor contrib-
uting to crash outcomes. This suggests that ad-
dressing underlying causes such as driver be-
havior, road conditions, or environmental fac-
tors is essential for mitigating the severity of 
road crashes and improving overall safety. 
Travelers (2023) mentioned that various fac-
tors contribute to road crashes, including dis-
tracted driving, speeding, drunk driving, road 
infrastructure issues, unsafe vehicles, and inad-
equate law enforcement. Each of these factors 
plays a crucial role in the occurrence and sever-
ity of road accidents, impacting the safety of all 
road users. 

Lee et al. (2023) stated that while the 
month of occurrence does not significantly af-
fect crash outcomes, various factors that could 
influence this relationship must be considered. 
Moreover, the month of occurrence can also be 
indirectly linked to driver behavior, such as in-
creased travel during holiday seasons or differ-
ent road conditions during specific months. 

Macalalag (2021) stressed the importance 
of proactive law enforcement by the Depart-
ment of Transportation Road Safety Manage-
ment group. This includes rigorous enforce-
ment of speed limits, mandatory use of motor-
cycle helmets, strict measures against drug and 
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alcohol use while driving, seatbelt enforce-
ment, and regulations on mobile phone usage. 
Velasco et al. (2021) also recommended driv-
er's license renewal, pointing out the strong 
correlation between age and incident severity. 

However, despite these efforts, there is a 
significant challenge in current road safety 
strategies—a lack of in-depth understanding 
regarding the factors contributing to incidents. 
Existing strategies struggle to uncover specific 
reasons behind incidents, leading to continued 
high incident rates. There is a clear need for a 
more targeted approach that delves into the in-
tricate interplay of psychological, infrastruc-
tural, and systemic factors influencing inci-
dents. Bridging this gap requires focused re-
search to unravel these complexities and tailor 
interventions effectively for a safer road envi-
ronment. Only by gaining deeper insights into 
these factors can interventions be finely tuned 
to prevent incidents effectively.  

To address these concerns, this study is a 
tool for reviewing and revising the existing PNP 
Police Operational Procedures by investigating 
the factors contributing to road crash incidents. 
Moreover, the research intends to optimize the 
effectiveness of the solutions implemented by 
the PNP Highway Patrol Group and propose 
recommendations for enhancing road safety 
measures. 

In response, the Philippine National Police 
Highway Patrol Group (PNP-HPG) operates as 
a dedicated unit with a clear mission: ensuring 
road safety. Their primary focus is enforcing 
highway traffic laws, which are crucial in up-
holding order and security for everyone using 
the roads. Their duties span various aspects of 
road safety, from enforcing traffic regulations 
to promptly responding to incidents. When in-
cidents occur, the PNP-HPG takes charge, offer-
ing aid to those involved and conducting thor-
ough investigations to understand the causes, 
aiming to prevent similar occurrences. In addi-
tion to their responsive actions, the PNP-HPG 
regularly patrols highways, actively monitoring 
and regulating traffic to deter violations and 
improve safety. Through public awareness 
campaigns, they educate people about traffic 
rules and safe driving practices.  

Collaborating with other government bod-
ies and local communities contributes to a com-
prehensive and practical approach to road 
safety. Their efforts extend beyond enforce-
ment, encompassing education and collabora-
tion to create safer roads for everyone.  

Furthermore, this research holds signifi-
cant value for the community. Its findings can 
address the factors underlying road crash inci-
dents and the implementation of practical solu-
tions, resulting in reduced injuries, fatalities, 
and property damage. This can contribute to 
safer road environments, increased public con-
fidence, and an improved quality of life for the 
community, including drivers, pedestrians, and 
passengers. The research findings will also pro-
vide the Philippine National Police Highway Pa-
trol Group with valuable insights into the fac-
tors contributing to road crash incidents. This 
knowledge will enable data-driven decision-
making, developing targeted strategies, and ef-
fectively implementing solutions to prevent in-
cidents and enhance road safety. This, in turn, 
will strengthen their capacity to maintain law 
and order on the roads. 

Furthermore, this research will benefit the 
healthcare sector and emergency response sys-
tems. Reducing the frequency and severity of 
road crash incidents will decrease the burden 
on healthcare facilities and emergency re-
sponders. This can lead to more efficient re-
source allocation and improved response 
times, ultimately resulting in better healthcare 
outcomes for incident victims. 

Lastly, this study will offer valuable insights 
to government officials and policymakers re-
sponsible for formulating road safety policies 
and regulations. The research findings can in-
form evidence-based policies and interven-
tions by shedding light on the root causes of 
road crash incidents. Policymakers can craft 
more comprehensive and targeted road safety 
initiatives by optimizing solutions developed 
by the PNP Highway Patrol Group. 

Generally, the study aimed to investigate 
the factors contributing to road crash incidents 
and optimize the solutions provided by the PNP 
Highway Patrol Group. 

Specifically, it aimed to answer the follow-
ing questions; 
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1. What factors are contributory to the road 
crash incidents in terms of the following 
variables; 

1.1. Human behavior; 
1.2. Public awareness and attitudes; 
1.3. Road Infrastructure and Design; 
1.4. Technological interventions; and  
1.5. Enforcement measures implemented 
2. What are the challenges encountered by 

the Philippine National Police Highway Pa-
trol Group in the reduction of road crash in-
cidents? 

 
Theoretical Framework 

The Systems Theory Approach, pioneered 
by Ludwig von Bertalanffy, provided a holistic 
framework for understanding and addressing 
complex, interconnected problems by examin-
ing the relationships between components of a 

system. In the dissertation "Factors Contrib-
uting to Road Crash Incidents: Basis for the PNP 
Highway Patrol Group Enhanced Interven-
tions," this approach analyzes the multifaceted 
causes of road crash incidents —including en-
vironmental, technological, human factors, and 
other allied factors. By viewing road safety 
through the lens of Systems Theory, the re-
search proposes comprehensive, integrated so-
lutions that the Philippine National Police High-
way Patrol Group can implement to minimize 
road crash incidents effectively.   

The framework described in Figure 1 re-
volves around Road Crash Incidents, with five 
major contributory factors: Human Behavior, 
Public Awareness and Attitudes, Technological 
Interventions, Road Infrastructure and Design, 
and Enforcement Measures Implemented.

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Research Theoretical Framework 
 

Human Behavior: This factor includes 
driver error, distraction, intoxication, and fa-
tigue. Human behavior significantly contrib-
utes to road crashes, accounting for a substan-
tial proportion of accidents. Improving public 

awareness and attitudes towards road safety 
and enforcing traffic laws can help mitigate 
these risks. 

Public Awareness and Attitudes: This fac-
tor involves promoting road safety education, 
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awareness campaigns, and fostering a culture 
of responsible driving. Raising awareness 
about the consequences of road crashes and the 
importance of safe driving can help change at-
titudes and behaviors, reducing the number of 
accidents. 

Technological Interventions: This factor 
includes advancements in vehicle safety fea-
tures, such as autonomous emergency braking, 
lane departure warnings, and electronic stabil-
ity control. These technologies can help pre-
vent accidents or reduce their severity. Tech-
nological innovations in road infrastructure, 
such as intelligent transportation systems and 
innovative traffic management, can improve 
road safety. 

Road Infrastructure and Design: This fac-
tor encompasses roadways' design, mainte-
nance, and condition. Road geometry, signage, 
lighting, and markings can significantly impact 
road safety. Infrastructure improvements, such 
as roundabouts and pedestrian-friendly de-
signs, can help reduce accidents and their se-
verity. 

Enforcement Measures Implemented: 
This factor involves implementing and enforc-
ing traffic laws, regulations, and policies. Effec-
tive enforcement can help ensure compliance 
with traffic laws, deter risky behavior and im-
prove road safety. This includes sobriety check-
points, speed cameras, and road safety cam-
paigns. 

Many of these studies have found that more 
accidents occur when drivers experience con-
siderable anger, leading them to express in-
strumental or hostile behaviors towards others 
and commit core errors and traffic violations. 
Ergo, aggressive behaviors are positively asso-
ciated with the probability of causing traffic ac-
cidents, making such behavior relevant to road 
safety and studying road crashes explained by 
human factors.    In this sense, while anger and 
aggressive driving can help explain many 
global accidents, strategies such as road safety 
education and training, psychotherapy, and an-
ger-management interventions may reduce 
crash rates and the risky behaviors preceding 
them. Montoro et al. (2018). 

To strengthen the framework described in 
Figure1, particularly the road infrastructure 

and design and enforcement measures imple-
mented, the Asian Development Bank released 
a Compendium of Best Practices in Road Asset 
Management (2018), which discussed thor-
oughly road asset management based on an 
analysis of road data related to inventory, con-
dition, traffic, unit costs, and road deterioration 
models. The data is entered into a Road Asset 
Management System (RAMS) that allows the 
data to be analyzed and optimal budget levels 
and allocations to be determined.  

However, road asset management is more 
than just the RAMS. It includes the integration 
of the RAMS into the broader context of struc-
tures and procedures within which it operates, 
complementing the economic optimization cri-
teria of the RAMS with other policy objectives 
(e.g., connectivity, accessibility, road safety). 

A RAMS includes any system used to collect, 
store, and process road and bridge inventory, 
condition, traffic, and related data for road 
planning and programming purposes. A RAMS 
generally involves a computerized road asset 
management system, encompassing data col-
lection, data management (database), and data 
analysis. However, the RAMS cannot be seen 
separately from the context it operates in, and 
the term road asset management will, there-
fore, have a broader focus, including the inte-
gration of the RAMS into the institutional 
framework, road network planning, and pro-
gramming systems, road sector financing and 
budget allocation procedures, and implementa-
tion of road repair and maintenance. Road as-
set management looks at developing appropri-
ate business processes that allow the RAMS to 
be used effectively to execute the business 
needs of the entity responsible for the road net-
work. 

Given the article of Świtała & Ledwolorz 
(2023), which highlights the function of IT sys-
tems for the maintenance and development of 
the road network managed by local govern-
ment units, starting in their research, the au-
thors were operating under the assumption 
that nowadays, IT systems should play an es-
sential role in solving problems related to the 
management of road infrastructure. The ap-
plied research method took the form of a sur-
vey, and the research sample consisted of 100 
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local government units acting as administra-
tors of the road network, i.e., administrators of 
municipal roads (AMR), county roads (ACR) 
and operating within cities with independent 
county rights (ACCR). The research results in-
dicate that few administrators utilize inte-
grated information systems in practice. Their 
users were mainly representatives of the ACCR 
group, who use several different support sys-
tems daily, with different functionality and us-
ability. The operation of IT systems is mainly 
used at the level of operational work related to 
the implementation of ongoing maintenance 
activities, excluding the possibility of using 
them in strategic management. 

By addressing these five factors and their 
interconnections, the Philippine National Po-
lice Highway Patrol Group can initiate en-
hanced interventions to reduce road crash inci-
dents, ultimately contributing to a safer and 
more secure transportation environment. 

 
Methods  

Research methodology constituted the pro-
cedural framework governing the execution of 
a research study. It encompassed a set of tools 
and techniques to undertake a specific investi-
gation or inquiry. Research methods included a 
diverse array of instruments employed for var-
ious types of research endeavors. Therefore, 
the selection of an appropriate method that 
aligned with the research objectives became 
paramount. Within this segment, the re-
searcher outlined the elements into two cate-
gories: the data collection approach and the 
data analysis method. 
 
Population and Sampling Technique 

The study's respondents were the graduat-
ing police trainees of PSBRC of NPTI at the Na-
tional Capital Region Training Center (NCRTC) 
located at Camp Bagong Diwa Bicutan Taguig 
City. The study was participated in by 218 
trainees, who represented the population of 
503 students from 11 classes of PSBRC for CY 
2022. A valid sample size was generated using 
the Qualtrics online sample generator, and a 
stratified simple random sampling technique 
was applied to choose respondents to ensure a 
proportional distribution between Criminol-
ogy and non-criminology graduates and police 

trainees. Everyone has an equal chance to par-
ticipate in the study. 

 
Research Design 

The research design served as a blueprint 
for the planned and carried out study. It cov-
ered four key aspects: the plan, the framework, 
who and what to study, and the methods for 
collecting and analyzing information. The study 
used a quantitative research design to identify 
the factors contributing to road crash incidents 
in the Philippines and to propose interventions 
that could help minimize or eliminate these in-
cidents. The study used quantitative data col-
lection methods, including surveys, interviews, 
and data analysis. These quantitative data col-
lection methods provided numerical data that 
could be analyzed statistically, offering in-
depth insights into the experiences, behaviors, 
and perspectives of individuals or groups re-
lated to road crash incidents. 

 
Research Locale 

The research took place in the National 
Capital Region (NCR), also known as Metro Ma-
nila, which served as the vibrant and bustling 
epicenter of the Philippines. This region, lo-
cated on Luzon Island, included Manila, the 
capital city, along with sixteen (16) nearby cit-
ies and towns. It spanned about 619 square kil-
ometers and was home to more than 13 million 
people, making it the most densely populated 
area in the Philippines (Philippine et al.). This 
high number of people living in a relatively 
small space led to many urban and transporta-
tion issues, such as traffic jams and road safety 
problems. 
 
Research Instrument 

A self-made questionnaire was used as an 
instrument to assess the level of satisfaction of 
police trainees. The respondents rated their 
satisfaction in the four domains of the PSBRC 
police training program: (1) Training Manage-
ment, (2) Program of Instruction, (3) Faculty 
Members, (4) Facilities, Equipment, and Sup-
plies. 5 Point Likert Scale was used to rate the 
level of satisfaction with one as the lowest with 
verbal interpretation of very dissatisfied and 
five as the highest with verbal interpretation of 
highly satisfied. 
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The researcher adapted and customized 
materials from existing related studies and in-
formation from the Police Operational Proce-
dures 2021 and relevant policies implemented 
by the Philippine National Police and other law 
enforcement agencies. This helped create the 
survey questionnaire for the study. 

The research instrument comprised three 
main sections tailored to capture demographic 
information, assess various factors influencing 
road crash incidents, and identify challenges 
faced by the PNP-HPG in mitigating these inci-
dents. 

The first section focused on demographic 
details such as age, gender, address, marital 
status, education level, job position/rank, and 
length of service. This information provided 
context and allowed for subgroup analysis to 
identify potential demographic patterns in re-
spondents' perceptions and experiences. 

The second section delved into the factors 
contributing to road crash incidents: human 
behavior, public awareness and attitudes, road 
infrastructure and design, technological inter-
ventions, and enforcement measures. Utilizing 
a combination of Likert scale questions and 
open-ended inquiries, this section aimed to 
gauge respondents' opinions, beliefs, and ob-
servations regarding each factor. Likert scale 
questions assessed the level of agreement or 
disagreement with statements related to each 
variable. 

The third section addresses the Challenges 
the PNP-HPG encounters in reducing road 
crash incidents. Similar to the second section, it 
employs Likert scale questions. Below are the 
equivalents. 

5- Strongly Agree (SA): This rating sug-
gests that you firmly believe that the particular 
challenge mentioned is a critical and significant 
issue that the PNP Highway Patrol Group faces 
in reducing road crash incidents. You strongly 
agree that it has a substantial impact on their 
efforts. 

4- Agree (A): This rating indicates that you 
believe the challenge mentioned is a significant 
factor that affects the PNP Highway Patrol 
Group's ability to reduce road crash incidents. 
You agree that it is a critical issue to address. 

3- Neutral (N): A neutral rating implies 
that you are undecided or have no strong opin-
ion about the mentioned challenge. You neither 
agree nor disagree with its impact on reducing 
road crash incidents. 

2- Disagree (D): This rating suggests that 
you believe the challenge mentioned has some 
relevance but is not a significant obstacle in re-
ducing road crash incidents based on your per-
spective. You do not entirely agree with the 
statement. 

1- Strongly Disagree (SD): This rating in-
dicates that you strongly believe the specific 
challenge mentioned is not a significant factor 
in reducing road crash incidents. You com-
pletely disagree with the statement or chal-
lenge mentioned. 

 
 

Population and Sampling Technique  
The stratified random sampling technique 

was employed, a method used in research to 
ensure that the sample drawn from a popula-
tion is representative of the population's vari-
ous subgroups or strata. Key stakeholders, in-
cluding law enforcement officers, local officials, 
drivers, and community representatives, were 
chosen for their expertise and insights on the 
research topic. The goal was to include four 
groups: HPG Uniformed Personnel, LTO-NCR, 
and MMDA Personnel, and select community 
members as road users. Their demographic in-
formation, such as age, sex, marital status, edu-
cation, position, and length of service, was gath-
ered. Participants were randomly chosen from 
each group. Analyzing data from these groups 
separately provided unique insights into road 
crash incidents. Comparing findings across 
these groups revealed commonalities and dif-
ferences, offering a complete understanding of 
factors contributing to incidents. This compre-
hensive approach ensured that the Philippine 
National Police Highway Patrol Group's inter-
ventions were well-informed by diverse stake-
holder perspectives. Slovin's formula was then 
applied to calculate sample sizes for each 
group, ensuring adequate representation and 
minimizing bias. 
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Table 1 offers valuable insights into the age 
distribution of selected respondents across dif-
ferent agencies and community representa-
tives. Among the HPG personnel, the majority 
are 26 to 30 years old, comprising 63.64% of 
the total respondents. MMDA personnel also 
show a similar pattern, with the largest propor-
tion falling within the same age range at 
61.49%. On the other hand, LTO personnel 
have a smaller sample size but still exhibit a 
higher percentage of respondents aged 26 to 
30, at 75%. 

The community representatives display a 
more diverse age distribution. The largest per-
centage of respondents falls within the 26- —to 
30-year-old category, at 48%, followed by 31- 
—to 35-year-olds, at 20%. However, it is worth 
noting that there is a significant representation 
of respondents across various age groups, indi-
cating a broad range of perspectives and expe-
riences within the community.   

 

 
Table 1. Profile of the selected respondents in terms of age 

AGE HPG-Personnel MMDA Personnel LTO Personnel 
Community 

Representative 

 N % N % N % N % 

21 to 25 years old 6 27.27% 34 19.54% 1 25.00% 43 10.75% 

26 to 30 years old 14 63.64% 107 61.49% 3 75.00% 192 48.00% 

31 to 35 years old 2 9.09% 18 10.34% 0 0.00% 80 20.00% 

36 to 40 years old 0 0.00% 3 1.72% 0 0.00% 11 2.75% 

41 to 45 years old 0 0.00% 7 4.02% 0 0.00% 42 10.50% 

46 to 50 years old 0 0.00% 5 2.87% 0 0.00% 32 8.00% 

TOTAL 22 100.00% 174 100.00% 4 100.00% 400 100.00% 

 
Table 2 provides a comprehensive over-

view of the selected respondents categorized 
by sex across different groups. In terms of male 
respondents, the majority are from the HPG-
Personnel group, comprising 86.36% of the to-
tal respondents from that group. Similarly, 
male respondents dominate the MMDA Person-
nel group, constituting 88.51% of the total re-
spondents. Interestingly, all respondents from 
the LTO Personnel group are male, making up 
100% of the total. Among Community  

Representatives, males comprise the majority, 
comprising 88.75% of the total respondents. 

Conversely, female representation across 
the groups is notably lower. In the HPG-Person-
nel group, female respondents make up 
13.64% of the total, while in the MMDA Person-
nel group, they constitute 11.49%. However, 
there are no female respondents in the LTO 
Personnel group, representing 0% of the total. 
Among Community Representatives, females 
account for 11.25% of the total respondents.

 
Table 2. Profile of the selected respondents in terms of sex 

SEX HPG-Personnel MMDA Personnel LTO Personnel Community Representative 

 N % N % N % N % 

Male 19 86.36% 154 88.51% 4 100.00% 355 88.75% 

Female 3 13.64% 20 11.49% 0 0.00% 45 11.25% 

TOTAL 22 100.00% 174 100.00% 4 100.00% 400 100.00% 

 
Table 3 presented a breakdown of the se-

lected respondents categorized by civil status 
across different groups. The majority of re-
spondents across all groups are single, with 

varying percentages. In the HPG-Personnel 
group, single individuals make up 86.36% of 
the total respondents, while in the MMDA Per-
sonnel group, they constitute 71.26%.  



Segun et al., 2024 / Factors and Challenges in Road Crash Incidents: Basis for Enhanced Interventions 

 

    
 IJMABER 2798 Volume 5 | Number 7 | July | 2024 

Similarly, in the LTO Personnel group, the ma-
jority are single, comprising 75.00% of the to-
tal. Among Community Representatives, the 
percentage of single respondents is 71.50%. 

In terms of married respondents, they form 
a smaller portion compared to single individu-
als in each group. In the HPG-Personnel group, 

married individuals constitute 13.64% of the 
total respondents, while in the MMDA Person-
nel group, they make up 26.44%. In the LTO 
Personnel group, only 25.00% of respondents 
are married, and among Community Repre-
sentatives, the percentage of married respond-
ents is 26.75%.

 
Table 3. Profile of the selected respondents in terms of civil status 

CIVIL STATUS HPG-Personnel MMDA Personnel LTO Personnel Community Representative 

 N % N % N % N % 

Single  19 86.36% 124 71.26% 3 75.00% 286 71.50% 

Married 3 13.64% 46 26.44% 1 25.00% 107 26.75% 

Legally Separated 0 0.00% 4 2.30% 0 0.00% 7 1.75% 

Widow/widower 0 0.00% 0 0.00% 0 0.00% 0 0.00% 

TOTAL 22 100.00% 174 100.00% 4 100.00% 400 100.00% 

 
Legally separated individuals are present in 

the MMDA Personnel and Community Repre-
sentative groups, though they represent a tiny 
proportion of the total respondents in each 
group: 2.30% and 1.75%, respectively. Lastly, 
no respondents in any group identify as wid-
owed. 

Table 4 provides a breakdown of the se-
lected respondents categorized by educational 
attainment across different groups. Among the 
Community Representatives, the highest % of 

respondents have completed high school, con-
stituting 23.00% of the total. Following this, in-
dividuals with a vocational course background 
represent 20.00% of the respondents. Those 
with some college education but without a de-
gree or only possessing college undergradu-
ate/BS degree units account for 11.75% of the 
total. Furthermore, respondents who have 
completed college and hold a bachelor's degree 
make up 35.50% of the total.

 
Table 4. Profile of the selected respondents in terms of educational attainment 

EDUCATIONAL 
ATTAINMENT 

HPG Personnel 
MMDA 

Personnel 
LTO Personnel 

Community 
Representative 

 N % N % N % N % 

Highschool Graduate 0 0.00% 0 0.00% 0 0.00% 92 23.00% 

Vocational Course 0 0.00% 36 20.69% 0 0.00% 80 20.00% 

College undergraduate/ BS 
degree Units 

0 0.00% 14 8.05% 0 0.00% 47 11.75% 

College graduate/BS degree 22 100.00% 124 71.26% 4 100.00% 142 35.50% 

Master’s Degree Unit 0 0.00% 0 0.00% 0 0.00% 39 9.75% 

Master’s degree 0 0.00% 0 0.00% 0 0.00% 0 0.00% 

TOTAL 22 100.00% 174 100.00% 4 100.00% 400 100.00% 

 
In contrast, within the HPG Personnel 

group, all respondents have completed their 
college education, with 100.00% holding a 
bachelor's degree. Similarly, all respondents in 
the LTO Personnel group hold bachelor's de-
grees, representing 100.00% of the total. 

Interestingly, within the MMDA Personnel 
group, there is more diversity in educational at-
tainment. While the majority have completed 
college and hold a bachelor's degree (71.26%), 
a significant portion have completed vocational 
courses (20.69%), and a smaller proportion 
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have completed some college education with-
out a degree (8.05%). Notably, no respondents 
in any group have completed master's degrees 
or possess master's degree units. 

Table 5 outlined the distribution of selected 
respondents based on their length of service 
across different groups. In the HPG-Personnel 

group, most respondents have served in their 
positions for 1-5 years, constituting 90.91% of 
the total. A small percentage of respondents 
have less than a year of service (4.55%), while 
a minority have served for 6-10 years (4.55%). 
Notably, respondents in this group had service 
lengths of at most ten years.

 
Table 5. Profile of the selected respondents in terms of length of service 

LENGTH OF SERVICE HPG-Personnel MMDA Personnel LTO Personnel 

 N % N % N % 

Less than a year 1 4.55% 4 2.30% 0 0.00% 

1-5 years 20 90.91% 107 61.49% 4 100.00% 

6-10 years 1 4.55% 52 29.89% 0 0.00% 

11-15 years 0 0.00% 6 3.45% 0 0.00% 

More than 15 years 0 0.00% 5 2.87% 0 0.00% 

TOTAL 22 100.00% 174 100.00% 4 100.00% 

 
The distribution of length of service is more 

varied for the MMDA Personnel group. The 
most significant proportion falls within the 1-5 
years category, comprising 61.49% of the total 
respondents. Additionally, a substantial per-
centage of respondents have served for 6-10 
years (29.89%), while smaller percentages 
have served for less than a year (2.30%), 11-15 
years (3.45%), and more than 15 years 
(2.87%). 

Conversely, in the LTO Personnel group, all 
respondents have served for either 1-5 years or 
6-10 years, with no representation in the other 

categories. Specifically, 100.00% of respond-
ents in this group fall within the 1-5 years and 
6-10 years brackets. 

Table 6 presents the profile of selected re-
spondents categorized by designation across 
different groups. In the HPG-Personnel group, 
all respondents hold the designation of PNP Of-
ficer, constituting 100.00% of the total. This in-
dicates uniformity in the designation within 
this group, reflecting the specific organiza-
tional structure or requirements of the High-
way Patrol Group.

 
Table 6. Profile of the selected respondents in terms of designation 

DESIGNATION HPG-Personnel MMDA Personnel LTO Personnel 

 N % N % N % 

PNP Officer 22 100.00% 0 0.00% 0 0.00% 

Traffic Operation Officer 0 0.00% 96 55.17% 0 0.00% 

Traffic Aide 0 0.00% 78 44.83% 0 0.00% 

Transportation Regulation Officer 0 0.00% 0 0.00% 4 100.00% 

TOTAL 22 100.00% 174 100.00% 4 100.00% 

 
Conversely, within the MMDA Personnel 

group, respondents hold varying designations 
related to traffic management. The majority, 
comprising 55.17% of the total, are Traffic Op-
eration Officers, while 44.83% are Traffic 
Aides. This distribution suggests a division of 
roles within the MMDA focused on traffic  

control and management, with different per-
sonnel responsible for operational and sup-
portive functions. 

Similarly, in the LTO Personnel group, all 
respondents hold the designation of Transpor-
tation Regulation Officer, representing 
100.00% of the total. This uniformity in  
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designation reflects a specific role within the 
Land Transportation Office related to transpor-
tation regulation and enforcement. 

 
Result and Discussion  
Investigating the factors contributory to 
road crash incidents 
A. Human Behavior 

Table 7 comprehensively assesses various 
human behavior factors contributing to road 
incidents in the Philippines. 

In the results, speeding emerges as a signif-
icant factor contributing to road crash inci-
dents, with a mean score of 4.55 and a rela-
tively low standard deviation of 0.61. This indi-
cates a strong consensus among respondents 
who strongly agree with this statement. This 
suggests a widespread acknowledgment of the 
role of speeding in road accidents within the 
surveyed population. 

McCarty and Kim (2024) mentioned that 
speeding, aggressive overtaking, tailgating, and 
failure to follow traffic rules are forms of reck-
less driving behavior that significantly elevate 
the chances of collisions. 

Similarly, driving under the influence of al-
cohol or drugs is identified as a significant risk 
factor, as evidenced by the high mean score of 
4.78 and a narrow standard deviation of 0.42, 
indicating a strong consensus among respond-
ents who strongly agree with this assertion. 
This underscores the pervasive understanding 
of the dangers associated with impaired driv-
ing due to substance use. McCarty & Kim 
(2024), operating a vehicle while under the in-
fluence of alcohol or drugs impairs judgment, 
coordination, and reaction times, posing a seri-
ous hazard on the road.

 
Table 7. Assessment on human behavior factors that contributory to the road incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Speeding is a major factor contributing to 
road crash incidents in the Philippines due 
to human behavior. 

4.55 0.61 Strongly Agree 

2. Driving under the influence of alcohol or 
drugs significantly increases the likelihood 
of road crashes. 

4.78 0.42 Strongly Agree 

3. Distracted driving, such as texting or talking 
on the phone while driving, is a common hu-
man behavior that leads to road incidents 

4.42 0.72 Strongly Agree 

4. Failure to follow traffic rules and regula-
tions, such as running red lights or disre-
garding stop signs, contributes to road 
crash incidents. 

4.72 0.45 Strongly Agree 

5. Aggressive driving behaviors, like tailgating 
and road rage, escalate the risk of incidents 
on Philippine roads due to human behavior. 

4.71 0.45 Strongly Agree 

OVERALL 4.64 0.41 STRONGLY AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 

Distracted driving, mainly from texting or 
talking on the phone while driving, is also rec-
ognized as a typical human behavior contrib-
uting to road incidents, as indicated by the 

mean score of 4.42 and a relatively high stand-
ard deviation of 0.72. While the mean score 
suggests a strong agreement, the wider stand-
ard deviation implies some variability in  
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perceptions among respondents, reflecting dif-
fering attitudes towards distracted driving. 
McCarty & Kim (2024), distractions such as 
smartphone use, daydreaming, or engaging in 
activities unrelated to driving can lead to inat-
tentiveness on the road, increasing the risk of 
accidents. 

Moreover, failure to adhere to traffic rules 
and regulations, such as running red lights or 
disregarding stop signs, emerges as a signifi-
cant contributing factor to road crash incidents, 
with a mean score of 4.72 and a narrow stand-
ard deviation of 0.45. This indicated a high con-
sensus among respondents who strongly 
agreed with the importance of compliance with 
traffic laws to prevent accidents. Ignoring traf-
fic signals, not yielding the right of way, and 
other violations of traffic laws contribute to 
road crashes by creating unsafe conditions for 
all road users. Miran (2023), ignoring traffic 
signals, not yielding the right of way, and other 
violations of traffic laws contribute to road 
crashes by creating unsafe conditions for all 
road users. 

Additionally, aggressive driving behaviors, 
including tailgating and road rage, are identi-
fied as escalating the risk of incidents on Phil-
ippine roads due to human behavior, as re-
flected by the mean score of 4.71 and a narrow 
standard deviation of 0.45. This suggests a 
widespread recognition of the negative impact 
of aggressive driving tendencies on road safety. 
McCarty and Kim (2024) mentioned that ag-

gressive driving is a form of reckless driving be-
havior that significantly elevates the chances of 
collisions. 

Overall, the assessment highlighted a 
strong consensus among respondents regard-
ing the significant role of human behavior fac-
tors in contributing to road incidents in the 
Philippines, as evidenced by the high overall 
mean score of 4.64 and a relatively low stand-
ard deviation of 0.41. Miran (2023) states that 
human behavior plays a significant role in road 
crash incidents, with various factors contrib-
uting to accidents. 

  
 B. Public awareness and attitudes 

Table 8 comprehensively assesses public 
awareness and attitude factors contributing to 
road incidents in the Philippines. Firstly, the 
public's lack of awareness about road safety 
guidelines and practices emerges as a signifi-
cant factor contributing to road crash incidents, 
with a mean score of 4.50 and a relatively mod-
erate standard deviation of 0.55. This suggests 
a strong consensus among respondents who 
strongly agree that insufficient awareness 
plays a role in road accidents. Gopalakrishnan 
(2012) states that education and awareness 
campaigns are crucial in educating individuals 
about responsible driving behaviors, traffic law 
adherence, and the risks associated with reck-
less driving. By promoting a culture of safety, 
these initiatives aim to instill a sense of respon-
sibility among road users.

 
Table 8. Assessment on public awareness and attitudes factors that contributory to the road incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Lack of awareness about road safety guide-
lines and practices among the public is a sig-
nificant factor contributing to road crash in-
cidents in the Philippines 

4.50 0.55 Strongly Agree 

2. A prevailing attitude of complacency to-
wards traffic rules and regulations increases 
the likelihood of road incidents. 

4.48 0.55 Strongly Agree 

3. Inadequate education and campaigns re-
garding road safety lead to misconceptions 
and ignorance among the public, contrib-
uting to road crash incidents. 

4.65 0.56 Strongly Agree 

4. Public attitudes that prioritize convenience 
over safety, such as double parking or illegal 
U-turns, contribute to road incidents in the 
Philippines 

4.48 0.55 Strongly Agree 
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INDICATORS MEAN SD VERBAL INTERPRETATION 
5. Insufficient awareness about the im-

portance of wearing seat belts and helmets 
further escalates the risk of injuries and fa-
talities in road crashes. 

4.49 0.55 Strongly Agree 

OVERALL 4.52 0.50 STRONGLY AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79  Strongly Disagree               
1.80 – 2.59  Disagree 
2.60 – 3.39  Neutral 
3.40 – 4.19  Agree 
4.20 – 5.00  Strongly Agree 
 

Similarly, a prevailing attitude of compla-
cency towards traffic rules and regulations is 
identified as a contributing factor to road inci-
dents, supported by a mean score of 4.48 and a 
moderate standard deviation of 0.55. This indi-
cated a widespread acknowledgment among 
respondents of the impact of complacency on 
road safety, although there may be some varia-
bility in perceptions.  

Gopalakrishnan (2012) also mentioned 
that public attitudes toward road safety, in-
cluding risk perceptions, compliance with reg-
ulations, and consideration for others on the 
road, can significantly impact driving habits. 

Moreover, inadequate education and cam-
paigns regarding road safety are recognized as 
leading to misconceptions and ignorance 
among the public, contributing to road crash in-
cidents, as reflected by the mean score of 4.65 
and a moderate standard deviation of 0.56. This 
underscores the importance of robust educa-
tional initiatives to enhance public awareness 
and understanding of road safety principles. 

Public attitudes prioritizing convenience 
over safety, such as double parking or illegal U-
turns, are also identified as contributing factors 
to road incidents in the Philippines, supported 
by a mean score of 4.48 and a moderate stand-
ard deviation of 0.55. This highlighted the need 
to promote a shift in attitudes towards priori-
tizing safety over convenience to mitigate the 
risk of accidents. 

Additionally, insufficient awareness about 
the importance of wearing seat belts and  
helmets is noted to escalate further the risk of 

injuries and fatalities in road crashes, as indi-
cated by the mean score of 4.49 and a moderate 
standard deviation of 0.55. This underscores 
the importance of targeted campaigns and en-
forcement measures to promote compliance 
with safety regulations. Involving communities 
in road safety efforts through programs like 
neighborhood watch, advocacy groups, and lo-
cal partnerships enhances public awareness 
and fosters a shared responsibility for road 
safety (World Health Organization, 2023). 

Overall, the assessment indicated a strong 
consensus among respondents regarding the 
significant role of public awareness and atti-
tude factors in contributing to road incidents in 
the Philippines, as evidenced by the high over-
all mean score of 4.52 and a moderate standard 
deviation of 0.50. Thus, public awareness and 
attitudes are pivotal in shaping road safety out-
comes (Mid-Hudson News, 2024). 

 
C. Road infrastructure and Design 

Table 9 comprehensively assessed road in-
frastructure and design factors contributing to 
road incidents in the Philippines. Firstly, poor 
road maintenance, including issues like pot-
holes and uneven surfaces, is identified as a sig-
nificant contributor to road crash incidents, 
with a mean score of 4.68 and a moderate 
standard deviation of 0.57. This indicated a 
strong consensus among respondents who 
strongly agree that inadequate road mainte-
nance poses risks to road users and contributes 
to accidents.
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Table 9. Assessment on road infrastructure and design factors that contributory to the road incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Poor road maintenance, such as potholes 
and uneven surfaces, contributes to road 
crash incidents in the Philippines. 

4.68 0.57 Strongly Agree 

2. Lack of proper road signage and markings 
leads to confusion among drivers and in-
creases the risk of incidents. 

4.42 0.68 Strongly Agree 

3. Inadequate street lighting on roads results 
in decreased visibility, especially at night, 
leading to a higher incidence of road 
crashes. 

4.67 0.47 Strongly Agree 

4. Deficient pedestrian infrastructure, like 
poorly maintained sidewalks and lack of pe-
destrian crossings, poses hazards that con-
tribute to road incidents. 

4.64 0.53 Strongly Agree 

5. Insufficient or outdated road design that 
does not account for increasing traffic vol-
umes and changing vehicle dynamics fur-
ther exacerbates road crash incidents in the 
Philippines. 

4.64 0.48 Strongly Agree 

OVERALL 4.61 0.48 STRONGLY AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 

Similarly, the lack of proper road signage 
and markings is recognized as a factor leading 
to confusion among drivers and increasing the 
risk of incidents, as evidenced by the mean 
score of 4.42 and a moderate standard devia-
tion of 0.68. This underscores the importance 
of clear and visible signage for enhancing road 
safety and effectively guiding drivers. 

Deficient pedestrian infrastructure, such as 
poorly maintained sidewalks and a lack of pe-
destrian crossings, is also identified as posing 
hazards contributing to road incidents, with a 
mean score of 4.64 and a moderate standard 
deviation of 0.53. This underscores the need for 
improved infrastructure to ensure the safety of 
pedestrians and reduce the risk of accidents. 

Additionally, insufficient or outdated road 
design that fails to account for increasing traffic 
volumes and changing vehicle dynamics exac-
erbates road crash incidents in the Philippines, 
as reflected by the mean score of 4.64 and a 
moderate standard deviation of 0.48. This  

highlighted the importance of incorporating 
modern design principles and considering fu-
ture traffic patterns in road infrastructure pro-
jects. 

Pembuain et al. (2019) state that various el-
ements in road infrastructure formation can in-
crease the risk of traffic accidents. Factors such 
as inadequate sight distance, poor safety bar-
rier installations, improper alignment, pres-
ence of hazards by the roadside, lack of drain-
age, and insufficient road features for pedestri-
ans and cyclists can contribute to accidents. 

Ahmed (2013) argues that proper planning, 
designing, constructing, and maintaining road 
infrastructure is essential for enhancing road 
safety135. Elements like road geometry, sign-
age, road surface conditions, visibility, and sep-
aration of different road users play a crucial 
role in preventing accidents and reducing their 
impact. 

Overall, the assessment indicated a strong 
consensus among respondents regarding the 
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significant role of road infrastructure and de-
sign factors in contributing to road incidents in 
the Philippines, as evidenced by the high over-
all mean score of 4.61 and a moderate standard 
deviation of 0.48. Road infrastructure and de-
sign play a critical role in road safety and can 
significantly impact the occurrence and sever-
ity of road crash incidents (World Bank Group, 
n.d.). 

 
D. Technological Intervention 

Table 10 assesses technological interven-
tion factors contributing to road incidents in 
the Philippines. Firstly, the inadequate imple-
mentation of advanced safety technologies, 
such as Anti-lock Braking Systems (ABS) and 
Electronic Stability Control (ESC), is identified 
as hindering the reduction of road crash inci-
dents, with a mean score of 4.00 and a rela-
tively high standard deviation of 1.04. This sug-
gests a general agreement among respondents 
that the lack of proper implementation of these 
technologies poses challenges to improving 
road safety, although some perceptions may 
vary. 

Similarly, the limited use of technologies 
like speed limit monitoring systems or lane de-
parture warning systems is recognized as  

contributing to a higher prevalence of incidents 
on Philippine roads, as evidenced by the mean 
score of 3.83 and a relatively high standard de-
viation of 1.42. This indicated a consensus 
among respondents that greater adoption of 
these technologies could help mitigate road in-
cidents, albeit with differing opinions. 

Moreover, the insufficient adoption of auto-
mated enforcement systems, such as red-light 
and speed cameras, contributes to the high rate 
of road crash incidents in the country, sup-
ported by a mean score of 3.87 and a relatively 
high standard deviation of 1.45. This suggests a 
general acknowledgment of the role of auto-
mated enforcement in enhancing road safety, 
although opinions may vary regarding its effec-
tiveness. 

Additionally, the need for more investment 
in intelligent transportation systems, including 
traffic management software and vehicle-to-in-
frastructure communication, is identified as 
impairing overall road safety measures in the 
Philippines, with a mean score of 4.40 and a rel-
atively low standard deviation of 0.54. This in-
dicated a strong consensus among respondents 
who strongly agreed with the importance of in-
vesting in these systems to improve road 
safety.

 
Table 10.  Assessment on technological intervention factors that contributory to the  road incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Inadequate implementation of advanced 
safety technologies, such as Anti-lock 
Braking Systems (ABS) and Electronic Sta-
bility Control (ESC), hinders the reduction 
of road crash incidents in the Philippines. 

4.00 1.04 Agree 

2. Limited use of technologies like speed 
limit monitoring systems or lane depar-
ture warning systems results in a higher 
prevalence of incidents on Philippine 
roads. 

3.83 1.42 Agree 

3. Insufficient adoption of automated en-
forcement systems, such as red-light cam-
eras and speed cameras, contributes to the 
high rate of road crash incidents in the 
country. 

3.87 1.45 Agree 

4. Lack of investment in intelligent transpor-
tation systems, including traffic manage-
ment software and vehicle-to-infrastruc-
ture communication, impairs the overall 
road safety measures in the Philippines. 

4.40 0.54 Strongly Agree 
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INDICATORS MEAN SD VERBAL INTERPRETATION 

5. Slow integration of emerging technologies 
like connected vehicles and autonomous 
driving features delays the potential re-
duction of road crash incidents in the Phil-
ippines. 

4.19 0.82 Agree 

OVERALL 4.06 0.98 AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 

Furthermore, the slow integration of 
emerging technologies like connected vehicles 
and autonomous driving features is noted to 
delay the potential reduction of road crash in-
cidents in the Philippines, with a mean score of 
4.19 and a moderate standard deviation of 
0.82. This suggests a general agreement among 
respondents that faster integration of these 
technologies could yield benefits for road 
safety, although some perceptions may vary. 

Wheeler (2023), the development of auton-
omous vehicles holds promise in revolutioniz-
ing road safety. These vehicles utilize sensors, 
cameras, and AI algorithms to navigate roads 
autonomously, potentially eliminating acci-
dents caused by human factors like fatigue, dis-
traction, or impaired driving. ADAS technolo-
gies encompass a range of features such as lane 
departure warning, adaptive cruise control, au-
tomatic emergency braking, blind-spot detec-
tion, and more. These systems assist drivers in 
avoiding collisions, maintaining safe distances, 
and staying within lanes, thus reducing the risk 
of accidents caused by human error. 

Overall, the assessment indicated a general 
agreement among respondents regarding the 
role of technological intervention factors in 
contributing to road incidents in the Philip-
pines, as evidenced by the overall mean score 
of 4.06 and a relatively high standard deviation 
of 0.98. Wheeler (2023), Technological inter-
ventions are pivotal in enhancing road safety 
and reducing the frequency and severity of 
road crash incidents 

 
 
 

E. Enforcement measures implemented 
Table 11 presented an assessment of en-

forcement measures implemented by factors 
contributing to road incidents in the Philip-
pines. Firstly, inconsistent enforcement of traf-
fic laws and regulations is identified as creating 
a lenient environment contributing to road 
crash incidents, with a mean score of 4.09 and 
a moderate standard deviation of 0.92. This 
suggests a general agreement among respond-
ents that the lack of consistent enforcement un-
dermines road safety efforts, though opinions 
may vary to some extent. 

Similarly, the lack of enforcement against 
drunk driving and overspeeding is recognized 
as allowing dangerous behaviors to persist, 
thereby increasing the risk of incidents on Phil-
ippine roads, as evidenced by the mean score of 
4.22 and a moderate standard deviation of 
0.92. This indicated a strong consensus among 
respondents who strongly agreed with the im-
portance of strict enforcement against these 
behaviors. 

Moreover, insufficient penalties for traffic 
violations are noted to fail to deter reckless 
driving practices, leading to a higher incidence 
of road crashes, with a mean score of 3.73 and 
a relatively high standard deviation of 1.53. 
This suggests some variability in perceptions 
regarding the effectiveness of penalties in de-
terring reckless driving, although there is gen-
eral agreement that stricter enforcement is 
needed. 

Inadequate monitoring and enforcement of 
vehicle roadworthiness standards contribute 
to an increased likelihood of incidents due to  
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poorly maintained vehicles, supported by a 
mean score of 4.22 and a moderate standard 
deviation of 0.83. This underscores the  

importance of robust enforcement measures to 
uphold vehicle safety standards.

 
Table 11. Assessment on enforcement measures implemented factors that contributory to the road 

incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Inconsistent enforcement of traffic laws 
and regulations creates a lenient envi-
ronment that contributes to road crash 
incidents in the Philippines 

4.09 0.92 Agree 

2. Lack of enforcement against drunk 
driving and over speeding allows dan-
gerous behaviors to persist, increasing 
the risk of incidents on Philippine 
roads. 

4.22 0.92 Strongly Agree 

3. Insufficient penalties for traffic viola-
tions fail to deter reckless driving prac-
tices, leading to a higher incidence of 
road crashes. 

3.73 1.53 Agree 

4. Inadequate monitoring and enforce-
ment of vehicle roadworthiness stand-
ards result in an increased likelihood of 
incidents due to poorly maintained ve-
hicles. 

4.22 0.83 Strongly Agree 

5. Limited enforcement of seat belt and 
helmet laws leads to non-compliance 
among drivers and passengers, contrib-
uting to the severity of injuries in road 
crash incidents in the Philippines 

4.13 0.99 Agree 

OVERALL 4.08 0.94 AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 

Additionally, limited enforcement of seat 
belt and helmet laws is noted to lead to non-
compliance among drivers and passengers, 
contributing to the severity of injuries in road 
crash incidents in the Philippines, with a mean 
score of 4.13 and a moderate standard devia-
tion of 0.99. This highlighted the need for 
stricter enforcement of safety regulations to 
improve compliance and mitigate the impact of 
accidents. 

National Highway Traffic Safety Admin-
istration (n.d.), strict enforcement of traffic 
laws is essential for ensuring compliance and 

deterring risky behaviors. This includes speed 
enforcement, breathalyzer tests for alcohol-im-
paired driving, seatbelt and child restraint en-
forcement, and enforcement of traffic signal vi-
olations. Visible and consistent enforcement 
conveys the importance of obeying traffic laws. 

Enforcement measures should create a de-
terrent effect to be effective. This can be 
achieved by increasing the perceived likelihood 
of being caught for traffic violations and impos-
ing appropriate penalties. Higher fines, license 
suspension, and other consequences for non-
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compliance can discourage risky behaviors and 
promote responsible driving. 

Overall, the assessment indicated a general 
agreement among respondents regarding the 
role of enforcement measures in contributing 
to road incidents in the Philippines, as evi-
denced by the overall mean score of 4.08 and a 
moderate standard deviation of 0.94. Enforce-
ment measures are crucial in reducing road 
crash incidents and promoting road safety (Na-
tional Highway Traffic Safety Administration, 
n.d.). 

 
F. Summative Assessment  

The summative assessment shown in Table 
12 provided an overview of factors contrib-
uting to road incidents in the Philippines. In the 
results, human behavior emerges as the pri-
mary contributor to road incidents, with a 
mean score of 4.64 and a narrow standard de-
viation of 0.41, indicating a strong consensus 
among respondents who strongly agree with 
this assessment. This factor ranks first in the 
assessment, underscoring the importance of 

addressing human behaviors such as speeding, 
distracted driving, and aggressive driving 
tendencies to improve road safety. 

Road infrastructure and design follow 
closely behind, with a mean score of 4.61 and a 
moderate standard deviation of 0.48, indicating 
a strong consensus among respondents who 
strongly agree with the significance of this fac-
tor. This highlighted the crucial role of well-
maintained roads, proper signage, and pedes-
trian infrastructure in preventing road inci-
dents and ensuring the safety of road users. 

Public awareness is also identified as a sig-
nificant contributor to road incidents, with a 
mean score of 4.52 and a moderate standard 
deviation of 0.50. This suggests a strong con-
sensus among respondents regarding the im-
portance of raising awareness and promoting 
responsible road behavior. This factor ranks 
third in the assessment, emphasizing the need 
for educational campaigns and initiatives to en-
hance public understanding of road safety prin-
ciples.

 
Table 12. Summative assessment on the factors that contributory to the road incidents 

FACTORS MEAN SD VERBAL INTERPRETATION RANK 
1. Human Behavior 4.64 0.41 Strongly Agree 1 
2. Public Awareness 4.52 0.50 Strongly Agree 3 
3. Road infrastructure and Design 4.61 0.48 Strongly Agree 2 
4. Technological Interventions 4.06 0.98 Agree 5 
5. Enforcement measures applied 4.08 0.94 Agree 4 

OVERALL 4.38 0.52 STRONGLY AGREE  

Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 

Enforcement measures applied are recog-
nized as important contributors to road safety. 
With a mean score of 4.08 and a moderate 
standard deviation of 0.94, respondents gener-
ally agreed regarding the role of enforcement 
in reducing road incidents. This factor ranks 
fourth in the assessment, highlighting the im-
portance of consistent and stringent enforce-
ment efforts to promote compliance with traffic 
laws and regulations. 

Technological interventions rank fifth in 
the assessment, with a mean score of 4.06 and 
a relatively high standard deviation of 0.98, in-
dicating some variability in perceptions among 
respondents. While there is agreement that 
technological advancements can enhance road 
safety, there may be differing opinions on their 
effectiveness and implementation. 

Mohanty et al. (2022) stated that drivers' 
behavior plays a significant role in road inci-
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dents. Factors such as speeding, reckless driv-
ing, distracted driving, driving under the influ-
ence of alcohol or drugs, and fatigue can signif-
icantly increase the risk of accidents. The de-
sign and condition of roads and infrastructure 
are critical factors. Poor road maintenance, lack 
of proper signage, inadequate lighting, confus-
ing intersections, and absence of safety fea-
tures like guardrails can contribute to road in-
cidents. The condition of vehicles, including 
maintenance, age, and adherence to safety 
standards, can impact road safety. Mechanical 
failures, worn-out tires, faulty brakes, and lack 
of safety features in vehicles can increase the 
likelihood of accidents. Apart from driver be-
havior, other human factors like pedestrian be-
havior, cyclist behavior, and interactions be-
tween different road users can contribute to 
road incidents. Understanding these dynamics 
is crucial for improving safety.           

The enforcement of traffic laws, effective-
ness of penalties, presence of law enforcement 
officers, and adherence to safety regulations all 
play a role in preventing road incidents. Vigor-
ous enforcement can deter risky behaviors and 
promote compliance. He integration of technol-
ogy, such as advanced driver assistance sys-
tems (ADAS), autonomous vehicles, vehicle-to-
infrastructure communication, and big data an-
alytics, can enhance road safety by preventing 
accidents and mitigating risks. 

Overall, the summative assessment indi-
cated a strong consensus among respondents 
regarding the significant role of human behav-
ior, road infrastructure, and design, public 

awareness, enforcement measures, and tech-
nological interventions in contributing to road 
incidents in the Philippines, with an overall 
mean score of 4.38 and a narrow standard de-
viation of 0.52, indicating a high level of agree-
ment across all factors. 

 
Investigating the challenges among the fac-
tor’s contributory to road crash incidents 
A. Human Behavior 

Table 13 assessed challenges related to hu-
man behavior factors contributing to road 
crash incidents in the Philippines. Addressing 
the issue of speeding emerges as a significant 
challenge, with a mean score of 4.29 and a mod-
erate standard deviation of 0.75. This suggests 
a strong consensus among respondents regard-
ing the difficulty of effectively tackling speed-
ing behaviors to reduce road crash incidents. 

Implementing effective measures to deter 
and detect driving under the influence of alco-
hol or drugs is recognized as another signifi-
cant challenge. This is supported by a high 
mean score of 4.68 and a narrow standard de-
viation of 0.47, which indicated a strong con-
sensus among respondents regarding address-
ing impaired driving behaviors. 

Similarly, educating and raising awareness 
about the dangers of distracted driving, mainly 
related to phone use, is identified as a signifi-
cant challenge, with a mean score of 4.69 and a 
narrow standard deviation of 0.46. This under-
scores the need for robust educational initia-
tives to mitigate the risks associated with dis-
tracted driving.

 
Table 13. Assessment on the challenges in human behavior factor contributory to road crash inci-

dents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Addressing the issue of speeding, which re-
mains a significant factor in road crash inci-
dents 

4.29 0.75 Strongly Agree 

2. Implementing effective measures to deter 
and detect driving under the influence of al-
cohol or drugs. 

4.68 0.47 Strongly Agree 

3. Educating and raising awareness about the 
dangers of distracted driving, particularly 
related to phone use. 

4.69 0.46 Strongly Agree 

4. Enforcing strict adherence to traffic rules 
and regulations to reduce incidents caused 
by non-compliance. 

4.72 0.45 Strongly Agree 
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INDICATORS MEAN SD VERBAL INTERPRETATION 
5. Combating aggressive driving behaviors 

through enforcement and education initia-
tives to make roads safer for everyone. 

4.64 0.62 Strongly Agree 

OVERALL 4.60 0.43 STRONGLY AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 

Enforcing strict adherence to traffic rules 
and regulations to reduce incidents caused by 
non-compliance is also acknowledged as chal-
lenging. With a mean score of 4.72 and a nar-
row standard deviation of 0.45, respondents 
strongly agree that stringent enforcement 
measures are important to promote compli-
ance with traffic laws. 

Additionally, combating aggressive driving 
behaviors through enforcement and education 
initiatives to make roads safer for everyone is 
challenging, with a mean score of 4.64 and a 
moderate standard deviation of 0.62. This high-
lighted the complexity of addressing aggressive 
driving tendencies and the need for compre-
hensive strategies to address this issue. 

Miran (2023) mentioned that one of the 
major challenges is distracted driving, which 
includes activities like texting, talking on the 
phone, eating, or adjusting controls while driv-
ing. Distractions divert the driver's attention 
from the road, increasing the risk of accidents. 
Overcoming the challenge of impaired driving 
requires effective law enforcement and public 
awareness campaigns. 

Some drivers exhibit risk-taking behaviors 
like running red lights, ignoring traffic signs, or 
engaging in dangerous maneuvers (Miran, 
2023). Understanding the motivations behind 
such behaviors and promoting a culture of safe 
driving practices are essential in addressing 
this challenge 

Overall, the assessment indicated a strong 
consensus among respondents regarding the 
challenges associated with human behavior 
factors contributing to road crash incidents, 
with an overall mean score of 4.60 and a nar-
row standard deviation of 0.43. 
 

B. Public Awareness 
Table 14 presents a comprehensive assess-

ment of challenges in public awareness and at-
titudes contributing to road crash incidents in 
the Philippines. The assessment reveals a con-
sistent and strong consensus among respond-
ents, with mean scores ranging from 4.50 to 
4.53 and moderate standard deviations around 
0.50 for each indicator, indicating a high level 
of agreement on the challenges faced. 

Firstly, overcoming the public's lack of 
awareness regarding road safety guidelines 
and practices emerges as a significant chal-
lenge, with a mean score of 4.53. This under-
scores the critical need for targeted educational 
initiatives to enhance public understanding 
and promote safe road behaviors. 

Similarly, changing the prevailing attitude 
of complacency towards traffic rules and regu-
lations is recognized as a crucial challenge, sup-
ported by a mean score of 4.50. Addressing this 
challenge requires concerted efforts to instill a 
culture of compliance and responsibility 
among road users. 

Developing compelling education and 
awareness campaigns to address misconcep-
tions and ignorance about road safety is also 
noted as a priority, with a mean score of 4.52. 
This highlighted the importance of disseminat-
ing accurate information and dispelling myths 
to promote informed decision-making on the 
roads. 

Encouraging the public to prioritize safety 
over convenience and comply with traffic regu-
lations to prevent accidents is also a significant 
challenge, with a mean score of 4.52. This un-
derscores the need to promote a shift in atti-
tudes toward prioritizing safety and compli-
ance with traffic laws. 
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Furthermore, promoting understanding 
and adherence to the importance of wearing 
seat belts and helmets to reduce the severity of 
injuries in road crashes is highlighted as a cru-
cial endeavor, with a mean score of 4.52. This 
emphasizes the importance of promoting 
safety measures to minimize the impact of acci-
dents. 

Mid-Hudson News (2024) stated that many 
individuals may need more knowledge about 
road safety practices, traffic rules, and the po-
tential risks associated with certain behaviors. 
This lack of knowledge can contribute to unsafe 
practices on the road. Public awareness cam-
paigns may face challenges in combating  

complacency among individuals who believe 
that road crashes only happen to others and 
underestimate their vulnerability. Some indi-
viduals may need more access to information 
about road safety due to various factors such as 
socioeconomic disparities, lack of education, or 
limited availability of resources. Bridging this 
information gap is crucial for promoting safer 
behaviors.  

Overall, the assessment indicated a strong 
consensus among respondents regarding the 
challenges in public awareness and attitudes 
contributing to road crash incidents, with an 
overall mean score of 4.52 and a relatively low 
standard deviation of 0.49.

 
Table 14. Assessment on the challenges in public awareness and attitudes factor contributory to road 

crash incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Overcoming the lack of awareness regard-
ing road safety guidelines and practices 
among the public 

4.53 0.50 Strongly Agree 

2. Changing the prevailing attitude of com-
placency towards traffic rules and regula-
tions to enhance road safety. 

4.50 0.50 Strongly Agree 

3. Developing effective education and aware-
ness campaigns to address misconcep-
tions and ignorance about road safety. 

4.52 0.50 Strongly Agree 

4. Encouraging the public to prioritize safety 
over convenience and comply with traffic 
regulations to prevent accidents. 

4.52 0.50 Strongly Agree 

5. Promoting understanding and adherence 
to the importance of wearing seat belts 
and helmets to reduce the severity of inju-
ries in road 

4.52 0.50 Strongly Agree 

OVERALL 4.52 0.49 STRONGLY AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 
C. Road infrastructure and Design 

Table 15 provides a comprehensive assess-
ment of challenges in road infrastructure and 
design contributing to road crash incidents in 
the Philippines. The assessment indicated a 
strong consensus among respondents, with 
mean scores ranging from 4.46 to 4.48 and a 
moderate standard deviation of 0.55 for each 

indicator, suggesting a high level of agreement 
on the challenges faced. 

Addressing poor road maintenance issues 
like potholes and uneven surfaces is a signifi-
cant challenge, with a mean score of 4.46. This 
underscores the urgent need to prioritize road 
maintenance to mitigate the risks of deteriorat-
ing road conditions. 
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Similarly, improving road signage and 
markings to reduce confusion among drivers 
and lower the risk of collisions is recognized as 
a crucial challenge, supported by a mean score 

of 4.48. Enhancing signage and markings can 
enhance road user awareness and improve 
overall safety on the roads.

 
Table 15. Assessment on the challenges in road infrastructure and design factor contributory to road  

crash incidents 
INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Addressing poor road maintenance issues 
like potholes and uneven surfaces that 
contribute to accidents. 

4.46 0.55 Strongly Agree 

2. Improving road signage and markings to 
reduce confusion among drivers and lower 
the risk of collisions. 

4.48 0.55 Strongly Agree 

3. Enhancing street lighting along roads to 
improve visibility, particularly at night, 
and decrease accidents. 

4.48 0.55 Strongly Agree 

4. Upgrading pedestrian infrastructure with 
well-maintained sidewalks and proper 
crossings to enhance pedestrian safety and 
reduce accidents. 

4.48 0.55 Strongly Agree 

5. Updating road design to accommodate in-
creasing traffic volumes and changing ve-
hicle dynamics for improved road safety. 

4.48 0.55 Strongly Agree 

OVERALL 4.47 0.54 STRONGLY AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 

Enhancing street lighting along roads to im-
prove visibility, particularly at night, and de-
crease accidents is also a critical challenge, with 
a mean score of 4.48. Adequate lighting is es-
sential for ensuring visibility and reducing the 
likelihood of accidents, especially in low-light 
conditions. 

Upgrading pedestrian infrastructure with 
well-maintained sidewalks and proper cross-
ings to enhance pedestrian safety and reduce 
accidents is another significant challenge, with 
a mean score of 4.48. This emphasizes the im-
portance of creating safer pedestrian environ-
ments to reduce the risk of accidents involving 
vulnerable road users. 

Updating road design to accommodate in-
creasing traffic volumes and changing vehicle 
dynamics for improved road safety is also iden-
tified as a priority, with a mean score of 4.48. 

This underscores the need for proactive plan-
ning and design considerations to ensure road 
infrastructure keeps pace with evolving trans-
portation needs. 

McBride et al. (2023) stated that one of the 
significant challenges is the lack of regular 
maintenance of roads, leading to potholes, 
cracks, and uneven surfaces. These issues can 
increase the risk of accidents, especially during 
adverse weather conditions; overcrowded 
roads, bottlenecks, and inadequate capacity 
can lead to traffic congestion, erratic driving 
behaviors, and increased chances of rear-end 
collisions or sideswipes Roads that are de-
signed for higher speeds than the posted limits, 
or vice versa, can create a mismatch that com-
promises safety. Inappropriate road design 
about speed limits can lead to accidents due to 
driver misjudgment. Lastly, infrastructure that 
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does not cater to the needs of persons with dis-
abilities, such as a lack of wheelchair ramps, au-
dible signals at crossings, or tactile paving, can 
create barriers to safe mobility and increase 
risks for these individuals. 

Overall, the assessment indicated a strong 
consensus among respondents regarding the 
challenges in road infrastructure and design 
contributing to road crash incidents, with an 
overall mean score of 4.47 and a moderate 
standard deviation of 0.54. 

 
D. Technological Intervention 

Table 16 assesses technological interven-
tion challenges contributing to road crash inci-
dents in the Philippines. The assessment indi-
cates a strong consensus among respondents, 
with mean scores ranging from 4.15 to 4.48 and 
a moderate standard deviation of 0.50 to 1.10 
for each indicator. 

Implementing advanced safety technolo-
gies such as ABS and ESC to reduce road crash 
incidents is a significant challenge, with a mean 
score of 4.47. This highlighted the importance 
of leveraging existing technologies to enhance 
road safety measures effectively. 

Increasing technology like speed limit mon-
itoring and lane departure warning systems to 
enhance road safety is also challenging, with a 
mean score of 4.15. While respondents agree 
on the potential benefits of such technologies, 
there may be some variability in perceptions 
regarding their effectiveness and implementa-
tion. 

Similarly, enhancing the adoption of auto-
mated enforcement systems like red light cam-
eras and speed cameras to deter traffic viola-
tions and reduce accidents is recognized as a 
challenge, with a mean score of 4.15. This sug-
gests a consensus among respondents on the 

importance of automated enforcement but also 
indicates some variability in opinions regard-
ing their implementation. 

Investing in intelligent transportation sys-
tems, including traffic management software 
and vehicle-to-infrastructure communication, 
for better road safety measures is highlighted 
as a priority, with a mean score of 4.48. This un-
derscores the importance of leveraging tech-
nology to improve overall road safety out-
comes. 

Integrating emerging technologies like con-
nected vehicles and autonomous driving fea-
tures to decrease road crash incidents in the 
Philippines is also crucial, with a mean score of 
4.48. This suggests a strong consensus among 
respondents on the potential of emerging tech-
nologies to revolutionize road safety. 

Chang et al. (2020) also stated that one of 
the primary challenges is the cost of imple-
menting advanced safety technologies in vehi-
cles and on roadways. The initial investment 
required for integrating technologies like Auto-
mated Emergency Braking Systems, lane de-
parture warning systems, or vehicle-to-vehicle 
communication can be a barrier, especially for 
widespread adoption. Tim (2024), ensuring 
compatibility and standardization of safety 
technologies across different vehicle models 
and road infrastructure is essential for maxim-
izing their effectiveness. While advanced safety 
technologies can enhance road safety, drivers 
must understand their capabilities and limita-
tions. 

Overall, the assessment indicated a strong 
consensus among respondents regarding the 
challenges in technological intervention con-
tributing to road crash incidents, with an over-
all mean score of 4.34 and a moderate standard 
deviation of 0.69.

 
Table 16. Assessment on the challenges in technological intervention factor contributory to road 

crash incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Improving the implementation of ad-
vanced safety technologies such as ABS 
and ESC to reduce road crash incidents. 

4.47 0.50 Strongly Agree 

2. Increasing the use of technology like speed 
limit monitoring and lane departure warn-
ing systems to enhance road safety. 

4.15 1.10 Agree 
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INDICATORS MEAN SD VERBAL INTERPRETATION 
3. Enhancing the adoption of automated en-

forcement systems like red light cameras 
and speed cameras to deter traffic viola-
tions and reduce accidents. 

4.15 1.10 Agree 

4. Investing in intelligent transportation sys-
tems including traffic management soft-
ware and vehicle-to-infrastructure com-
munication for better road safety 
measures. 

4.48 0.50 Strongly Agree 

5. Integrating emerging technologies like 
connected vehicles and autonomous driv-
ing features to potentially decrease road 
crash incidents in the Philippines. 

4.48 0.50 Strongly Agree 

OVERALL 4.34 0.69 STRONGLY AGREE 
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 
E. Enforcement measures implemented 

Table 17 provides a comprehensive assess-
ment of challenges in enforcement measures 
contributing to road crash incidents in the Phil-
ippines. The assessment indicated a strong con-
sensus among respondents, with mean scores 
ranging from 4.43 to 4.61 and a moderate 
standard deviation of 0.49 to 0.78 for each indi-
cator. 

Ensuring consistent enforcement of traffic 
laws and regulations to create a safer road en-
vironment and reduce accidents emerges as a 
significant challenge, with a mean score of 4.61. 
This underscores the importance of strictly ad-
hering to traffic laws to promote safer road be-
haviors. 

Strengthening enforcement against drunk 
driving and overspeeding to curb dangerous 
behaviors and enhance road safety is also a cru-
cial challenge, with a mean score of 4.58. This 
emphasizes the need for stringent enforcement 
measures to deter reckless driving practices ef-
fectively. 

Implementing more effective penalties for 
traffic violations to deter reckless driving prac-
tices and decrease the occurrence of road 
crashes is highlighted as a priority, with a mean 
score of 4.57. This underscores the importance 

of imposing penalties that serve as a deterrent 
to irresponsible driving behavior. 

Improving monitoring and enforcing vehi-
cle roadworthiness standards to reduce acci-
dents caused by poorly maintained vehicles is 
also recognized as a significant challenge, with 
a mean score of 4.58. This emphasizes the im-
portance of ensuring that vehicles on the road 
meet safety standards to minimize the risk of 
accidents. 

Enhancing enforcement of seat belt and hel-
met laws to promote compliance among driv-
ers and passengers, ultimately reducing the se-
verity of injuries in road crash incidents in the 
Philippines, is a crucial endeavor, with a mean 
score of 4.43. This highlighted the importance 
of promoting compliance with safety regula-
tions to minimize the impact of accidents. 

National Highway Traffic Safety Admin-
istration (n.d.) stated that One of the primary 
challenges is allocating sufficient resources, in-
cluding personnel, equipment, and funding, to 
support robust enforcement efforts. More re-
sources can be needed to maintain the fre-
quency and effectiveness of enforcement activ-
ities, impacting the overall deterrence of traffic 
violations. Ensuring consistent enforcement 
across all regions and road types is essential for 
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creating a deterrent effect and promoting com-
pliance with traffic laws. Disparities in enforce-
ment levels or coverage can lead to selective 
adherence to rules and behaviors, undermining 
the effectiveness of enforcement measures. 

 

Overall, the assessment indicated a strong 
consensus among respondents regarding the 
challenges in enforcement measures contrib-
uting to road crash incidents, with an overall 
mean score of 4.55 and a moderate standard 
deviation of 0.53.

 
Table 17. Assessment on the challenges in enforcement measures implemented factor contributory 

to road crash incidents 

INDICATORS MEAN SD VERBAL INTERPRETATION 

1. Ensuring consistent enforcement of traffic 
laws and regulations to create a safer road en-
vironment and reduce accidents. 

4.61 0.49 Strongly Agree 

2. Strengthening enforcement against drunk 
driving and overspeeding to curb dangerous 
behaviors and enhance road safety. 

4.58 0.49 Strongly Agree 

3. Implementing more effective penalties for 
traffic violations to deter reckless driving 
practices and decrease the occurrence of road 
crashes. 

4.57 0.50 Strongly Agree 

4. Improving monitoring and enforcement of ve-
hicle roadworthiness standards to reduce ac-
cidents caused by poorly maintained vehicles. 

4.58 0.49 Strongly Agree 

5. Enhancing enforcement of seat belt and hel-
met laws to promote compliance among driv-
ers and passengers, ultimately reducing the 
severity of injuries in road crash incidents in 
the Philippines. 

4.43 0.78 Strongly Agree 

OVERALL 4.55 0.53 STRONGLY AGREE 

Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 
F. Summative Assessment 

The summative assessment, shown in Table 
18, provides a comprehensive overview of the 
challenges contributing to road crash incidents 
in the Philippines. 

Human Behavior emerges as the primary 
factor contributing to road crash incidents, 
with a mean score of 4.60 and a relatively low 
standard deviation of 0.43. Respondents 
strongly agreed that this is significant. This un-
derscores the critical role of addressing behav-
iors such as speeding, drunk driving, and dis-
tracted driving to improve road safety out-
comes. 

Enforcement measures applied rank sec-
ond in importance, with a mean score of 4.55 
and a moderate standard deviation of 0.53. This 
highlights the importance of consistently en-
forcing traffic laws and regulations to create a 
safer road environment. Strengthening en-
forcement against dangerous behaviors like 
drunk driving and overspeeding and imple-
menting effective penalties for traffic violations 
is crucial in reducing road crash incidents. 

Road Infrastructure and Design rank third, 
with a mean score of 4.47 and a moderate 
standard deviation of 0.54, indicating a strong 
consensus among respondents regarding the 
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challenges in this area. Improving road mainte-
nance, signage, lighting, pedestrian infrastruc-
ture, and road design to enhance safety is es-
sential for mitigating road crash incidents. 

Public awareness follows closely behind, 
with a mean score of 4.52 and a standard devi-
ation of 0.49, indicating a high level of agree-
ment among respondents regarding the chal-
lenges in raising public awareness about road 
safety guidelines and practices. Educating the 
public, changing attitudes towards traffic rules, 
and promoting safety measures such as seat 
belt and helmet usage are crucial in improving 
road safety. 

Technological Interventions rank fifth, with 
a mean score of 4.34 and a higher standard de-
viation of 0.69, indicating some variability in 
respondents' perceptions. While technologies 
like advanced safety features and intelligent 
transportation systems hold promise for en-
hancing road safety, challenges in implementa-
tion and adoption need to be addressed. 

As supported by the World Health Organi-
zation (2023), inadequate road infrastructure, 
including poorly maintained roads, lack of 
proper signage, insufficient lighting, and ab-
sence of pedestrian crossings, contributes sig-
nificantly to road accidents. Improving infra-
structure quality and design is crucial to en-
hancing road safety. The prevalence of old and 
poorly maintained vehicles on Philippine roads 
poses a safety risk. Ensuring vehicle roadwor-
thiness, promoting safety features like airbags 
and ABS, and implementing vehicle inspection 
programs are vital for improving vehicle safety 
standards. Insufficient public awareness about 
road safety practices, limited driver education 
programs, and gaps in safety campaigns con-
tribute to a lack of knowledge among road us-
ers. Increasing awareness through targeted 
campaigns and educational initiatives is essen-
tial for promoting safe behaviors. 

 
Table 18. Summative assessment on the challenges in contributory to road crash incidents 

FACTORS MEAN SD VERBAL INTERPRETATION RANK 

A. Human Behavior 4.60 0.43 Strongly Agree 1 
B. Public Awareness 4.52 0.49 Strongly Agree 4 
C. Road infrastructure and Design 4.47 0.54 Strongly Agree 3 
D. Technological Interventions 4.34 0.69 Strongly Agree 5 
E. Enforcement measures applied 4.55 0.53 Strongly Agree 2 

OVERALL 4.50 0.48 STRONGLY AGREE  
Mean Interval Verbal Interpretation 
1.00 – 1.79 Strongly Disagree               
1.80 – 2.59 Disagree 
2.60 – 3.39 Neutral 
3.40 – 4.19 Agree 
4.20 – 5.00 Strongly Agree 
 
Conclusions 

The results gathered in the conduct of the 
study have provided the following conclusions: 

1. The research findings highlighted a multi-
faceted array of factors contributing to road 
crash incidents, with human behavior, pub-
lic awareness, road infrastructure, technol-
ogy, and law enforcement all playing critical 
roles. Key human factors include speeding, 
driving under the influence, distracted and 
aggressive driving, and non-adherence to 
traffic rules, exacerbated by a general lack 
of awareness and complacency towards 

safety guidelines. Inadequate road infra-
structure and design, such as poor mainte-
nance and outdated layouts, further com-
pound these issues. The need for more im-
plementation of advanced safety technolo-
gies and consistent enforcement of traffic 
laws, including penalties for violations and 
monitoring of vehicle standards, also signif-
icantly contribute to the problem. Address-
ing these factors through comprehensive 
interventions and enhanced public aware-
ness is crucial for improving road safety.  
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2. The multifaceted challenges faced by the 
Philippine National Police Highway Patrol 
Group in reducing road crash incidents, em-
phasizing the significant role of human be-
havior, public awareness, road infrastruc-
ture, technology, and enforcement. Human 
behavior factors such as speeding, DUI, and 
aggressive driving present considerable 
difficulties. Public awareness challenges, 
including overcoming misconceptions and 
promoting safety over convenience, are 
equally critical. Road infrastructure issues, 
such as poor maintenance and inadequate 
signage, underscore their impact. Techno-
logical challenges in implementing ad-
vanced safety systems and intelligent trans-
portation emerged as crucial, with substan-
tial agreement among respondents. Lastly, 
consistent enforcement of traffic laws and 
stricter penalties for violations are impera-
tive for enhancing road safety. Addressing 
these challenges comprehensively is essen-
tial for improving road safety outcomes in 
the Philippines. 

 
Based on the outcome of the study, recom-

mendations are the following; 
1. The PNP Highway Patrol Group should de-

velop an action plan focused on multiple in-
terventions to improve road safety. This in-
cludes prioritizing education and aware-
ness campaigns to address human behavior 
factors and implementing stricter enforce-
ment measures to discourage risky driving. 
Initiating public awareness programs to 
promote a safety culture and collaborating 
with relevant agencies to improve road in-
frastructure and design through regular 
maintenance and enhanced signage are also 
critical. Furthermore, integrating advanced 
safety technologies and automated enforce-
ment systems will enhance road safety. 
Strengthening enforcement efforts and in-
creasing penalties for traffic violations will 
further deter risky behaviors and ensure 
compliance with road safety regulations.  

2. The PNP Highway Patrol Group should pri-
oritize comprehensive measures to en-
hance road safety. These include address-
ing human behavior through education and 
awareness campaigns, stricter enforcement 

measures, and policies to discourage risky 
driving. Initiatives to enhance public 
awareness via education campaigns, com-
munity engagement, and targeted messag-
ing are essential for promoting a safety cul-
ture on the roads. Coordinating with rele-
vant agencies to improve infrastructure, 
such as regular maintenance, road design 
upgrades, and better signage, is crucial for 
safer roads. Adopting and integrating ad-
vanced safety technologies and intelligent 
transportation systems will further en-
hance safety measures. Strengthening en-
forcement through regular monitoring, 
stricter penalties for traffic violations, and 
rigorous enforcement of roadworthiness 
standards and safety regulations is impera-
tive. 
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