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ABSTRACT

Introduction. Globally, the number of people who die from road crashes continues to rise, reaching a high of 1.35 
million in 2016. Due to this continued increase in fatalities and injuries within the road transport system, especially 
in low- and middle-income countries, 2011 to 2020 was declared by the United Nations General Assembly in 2010 
as the Decade of Action for Road Safety.

Objectives. This study looked into the epidemiology of road crashes and injuries in Metro Manila over ten years, 
from 2008-2017, from data gathered at the Department of Surgery of the Philippine General Hospital (PGH).

Method. A retrospective review of patients’ clinical records was conducted to describe the epidemiology of road crash 
cases in the Trauma Division, Department of Surgery of the PGH. Clinical records of the road crash patients admitted 
to the division over the ten years, January 1, 2008, to December 31, 2017, were extracted from the Integrated 
Surgical Information System (ISIS).

Results. A total of 422 patients were admitted to the PGH Department of Surgery and recorded in the ISIS database, 
from 2008 to 2017, who suffered from road crashes in Metro Manila. Most of these patients (80.8%) were male. The 
mean age of patients was 32.4 years. The highest number of admissions (27.5%) and road crash deaths (6.9%) were 
in 2016; the highest number was from the city of Manila (26.7%), and most happened at nighttime (61.8%) between 
6:00 PM and 5:59 AM. Throughout the years, motorcycle (52.8%) was the vehicle type involved. Among patients with 
helmet use information, 65.4% were not wearing helmets, 91.2% had a history of alcohol intake. The majority incurred 
multiple injuries (82.7%), with the external region (53.8%) as the most common. Patients who sustained injuries to 
their head and neck region were five times more likely to die and six times more likely to have an unchanged patient 
outcome than those who did not have these injuries. Patients who had a GCS of 8 and below or those who had severe 
brain injuries were eight times more likely to die and six times more likely to have an unchanged patient outcome.

Conclusion. This study looked into the epidemiology of road crash cases admitted to the Surgery Department of the 
PGH. Road crash injuries and deaths remain a growing concern among the citizens of Metro Manila. It is hoped that 
the results of this study will provide policymakers with an objective and data-driven perspective on road crashes.
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INTRODUCTION

Globally, the number of people who die from road 
crashes continues to rise, reaching a high of 1.35 million in 
2016. In recognition of this continued increase in fatalities 
and injuries within the road transport system, especially in 
low- and middle-income countries, the years 2011 to 2020 
were proclaimed by the United Nations General Assembly 
in 2010 as the Decade of Action for Road Safety.1 In the last 
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15 years, the rate of road traffic deaths remained relatively 
consistent at around 18 deaths per 100,000 population, 
showing that the world is far from achieving Sustainable 
Development Goal target 3.6 - aimed at reducing the 
number of road traffic deaths in half by the year 2020.2 These 
road crashes do not only yield human consequences but can 
also severely burden a country’s economy, bringing about 
high costs including medical costs, production losses, human 
losses, property damage, and settlement costs.3 Moreover, 
road crash injuries are the only and largest cause of mortality 
among young people from the age bracket of 15 to 29 years 
old, greatly affecting the working population. Therefore, 
reducing these injuries can positively affect national income 
growth. In the case of the Philippines, reducing the road 
crash mortality and morbidity rates by half and sustaining 
it for 24 years can yield an additional income flow.4 Low- 
and middle-income countries lack almost everything needed 
to combat road crash injuries and deaths. These include 
the lack of leadership, lack of political priority, lack of 
funding, and lack of expertise.3 In the Philippines, there is 
no available and consistent health and non-health data for 
road traffic fatality at the national level from 1985 to 2013. 
Data observed had been present for less than five years.5 
There is only the Metro Manila data on road traffic incidents 
maintained by the Metro Manila Development Authority 
(MMDA) which is the government agency in charge of 
transport and traffic management within the National 
Capital Region otherwise known as Metro Manila (MMDA, 
n.d.).6 Through the Metro Manila Accident Reporting and 
Analysis System (MMARAS), the MMDA compiles and 
maintains an ongoing database of road crashes happening in 
the National Capital Region only.7

This study explored the epidemiology of road crashes 
and injuries in Metro Manila over ten years, from 2008-2017, 
through data gathered from the Philippine General Hospital 
(PGH), a state-owned tertiary hospital in Metro Manila 
operated by the University of the Philippines. In particular, 
the study aimed to explore the epidemiologic profile of road 
crash patients admitted at PGH’s Surgery Department, such 
as the type of injuries and body parts injured, type of vehicles 
involved, type of collisions, day and time of injuries, places 
of injuries, and other clinical data. This aim was achieved by 
analyzing data obtained from the PGH – Integrated Surgical 
Information System (PGH-ISIS), an online electronic 
database maintained at the Department of Surgery.

Road safety is a significant area of concern, mainly 
because it is highly preventable. This research is one of many 
that tried to quantify the road safety problem to provide 
decision-makers with insights for objective policymaking.

METHODS

A retrospective review of the patients’ clinical records 
was conducted to explore the epidemiology of road crash 
cases in the Trauma Division, Department of Surgery of the 

PGH. Clinical records of road crash patients admitted to the 
division for ten years, January 1, 2007, to December 31, 2017, 
were extracted from the Integrated Surgical Information 
System (ISIS).

The PGH is a tertiary state-owned hospital operated 
by the University of the Philippines Manila (UP-PGH). It 
is designated as the National University Hospital and the 
national government referral hospital. It serves up to 600,000 
patients every year. The PGH-ISIS houses clinical abstracts 
of trauma patients of the PGH, from the emergency room 
to in-patient care.

The researchers requested access to the PGH-ISIS portal 
after securing approval from the Department of Health – 
Single Joint Research Ethics Board (DOH-SJREB) and 
the UP-Manila Research Ethics Board (UPMREB). This 
guarantees that the researchers followed ethical practices 
and ensured the confidentiality of patients’ data included in 
the study. Once PGH-ISIS approved the request for access 
to the portal, research assistants with health training, such 
as nurses, were assigned to encode data extracted from the 
clinical abstracts to a pre-designed template in Excel.

The PGH-ISIS is a system that digitally stores clinical 
abstracts of patients admitted at the PGH’s Surgery 
Department; hence the data stored therein are exclusively 
PGH trauma patients. The researchers were given access to 
road crash patients' data in the PGH-ISIS database. 

Data with the same name but with a different identifier 
code was treated as a separate case if the time between 
consult was more than three months. Also, data with the 
same identifier code but with a different name was considered 
separate if the history and diagnosis seemed independent and 
a new pseudo-identifier code was assigned. Expert opinion 
was sought during periodic meetings.

The resulting data, culled from the PGH-ISIS database, 
was 10-year road crash incidents from the 4979 admitted 
patients at the PGH Surgery Department from January 2008 
to December 2017; 422 were considered in this study as these 
were the only patients whose Place of Incidence (POI) were 
within Metro Manila. Of the 422 cases, 372 were Metro 
Manila residents, while 46 reside outside Metro Manila but 
had road crash incidents in Metro Manila. 

Four (4) patients who were Metro Manila residents 
were admitted twice and whose time between consult was 
more than three months. Data with the same name but with 
a different identifier code were treated as separate cases if 
the time between consult was more than three months; this 
represented another road crash incident encountered by the 
same individual. The data encoded in Excel was converted 
to an SPSS file for statistical analyses.

The demographic variables (age, sex, city, admission 
date, consult type, and patient classification,), patient history 
[Mechanism of Injury (MOI), Place of Injury (POI), Date 
of Injury (DOI), and Time of Injury (TOI), and body parts 
injured)] and clinical variables (Patient Outcomes, Glasgow 
Coma Score) were examined by descriptive statistics.
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RESULTS

A total of 422 patients from 2008 to 2017, who suffered 
from road crashes in Metro Manila, were admitted to the 
PGH Department of Surgery and recorded in the ISIS 
database. Most of these patients were male (80.8%). The 
mean age of the patients was 32.4 years (SD=15.7). Most of 
the road crash victims were aged 26 to 39, comprising more 
than a third of the total patients admitted in Metro Manila. 
The majority of the patients were single (Table 1).

The highest number of road crash admissions was 
recorded in 2016, with 116 patients admitted in that year, 
which was more than a quarter (27.5%) of the total patients 
admitted from 2008 to 2017 (Figure 1). The spike of cases in 
2016 was due to increased patients that warranted admission, 
not necessarily due to the rise in the number of road crashes 
because the ISIS database only included those admitted to 
the PGH Department of Surgery. Among the admissions 
were 15 road crash deaths, 8 of which were observed in 
2016, representing more than half of all the total deaths 
throughout the study period.

The months of July (11.2%) and November (11.9%) 
had the highest number of admissions throughout the years 
(Figure 3). The months with the least frequent number 
of reported cases were April (5.7%) and February (6.2%). 
(Table 2)

Most patients were from the cities of Manila (26.7%), 
Paranaque (19.9%), and Las Pinas (10%). Marikina (0.2%), 
San Juan (0.2%), and Malabon (0.5%) had the least number 
of recorded road crash injuries (Figure 2).

Most road crashes happened at nighttime which was 
from 6:00 PM to 5:59 AM (61.8%) (Table 8): Specifically, 
10:00 -10:59 PM (8.5%), 8:00 to 8:59 PM and 11:00 to 11:59 
PM (6.9%), and 1:00 - 1:59 AM (6.2%) (Figures 3 and 4).

Vehicle to vehicle collision (44.3%) was the most common 
injury mechanism, followed by vehicle to pedestrian (27.9%), 
collision with environment (2 3.3%), vehicle to pavement 
(9%), vehicle to post (3%), and vehicle to road (1.7%). 

Figure 1. Distribution of patients admitted from 2008 to 2017 according to year admitted.
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Table 1. Distribution of patients admitted according to sex, 
age, and civil status (n=422)
Sex Frequency Percentage

Male 341 80.8
Female 75 17.8
Total 416 100.0
Missing 6 1.4

Age Frequency Percentage
0 – 16 54 12.8
17 – 25 95 22.5
26 – 39 155 36.7
40 – 64 97 23.0
65 – 74 10 2.4
≥ 75 6 1.4
Missing 5 1.2

Civil Status Frequency Percentage
Single 232 55.0
Married 167 39.6
Missing 23 5.5
Total 422 100.0
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The injuries were clustered by body region based on 
the Injury Severity Scoring System from the patients' final 
diagnosis. 

More than half had injuries in their external body 
region (53.8%), including lacerations, contusions, abrasions, 
and most burns. The most common body regions injured 
included the outer part, extremities, and facial area. Most 
patients had multiple injuries or injuries to more than one 

More than half of the road crashes involved motorcycles 
(52.8%), followed by bicycles, pedicabs, and motorcycles 
with sidecars.

Based on history, the majority (65.4%) were not wearing 
helmets while driving. Almost all (91.2%) had a history of 
alcohol intake.

From the list of patients involved in a motorcycle 
accident, 74.4% did not have helmet use information; 88.3% 
had no alcohol intake information.

Most road crash patients were drivers (47.2%), while 
a third were pedestrians (26.1%) and passengers (6.6%). 
(Table 3)

Figure 2. Distribution of road crash patients according to place of injury in various cities in Metro Manila.
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Table 3. Distribution of road crash patients according to the 
mechanism of injury, type of vehicle, and type of 
victim

Mechanism of Injury Frequency Percentage
Collision involving vehicles 187 44.3
Collision involving pedestrians 117 27.7
Damage to property 99 23.5
Missing 19 4.5

Type of Vehicle Frequency Percentage
Motorcycle 223 52.8
Cycle - Pedicab, Bicycle, Sidecar 24 5.7
Motor Tricycle 8 1.9
Car 8 1.9
Jeepney (private and public) 6 1.4
Van 2 0.5
Truck 2 0.5
Missing 149 35.3

Type of Victim Frequency Percentage
Driver 199 47.2
Pedestrian 110 26.1
Passenger 28 6.6
Missing 85 20.1

Table 2. Distribution of road crash patients from 2008 to 
2017 according to month
Month Injured Frequency Valid Percent

January 32 7.6
February 26 6.2
March 33 7.9
April 24 5.7
May 26 6.2
June 38 9.0
July 47 11.2
August 37 8.8
September 29 6.9
October 35 8.3
November 50 11.9
December 43 10.2
Total 420 100.0
Missing 2
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body region. Many patients obtained injuries on two body 
regions, followed by a single body and three body regions. 
The mean number of body regions injured among all patients 
was 1.75 with a standard deviation of ±0.909. More than 
one-third of the patients had injuries in their extremities 
(38.6%); a quarter of the patients had injuries in their facial 
region (25.1%). The majority of the road crash patients had 
multiple injuries (82.7%), which meant that damages were 
obtained to more than one region of their body (Table 4).

Among those with final diagnoses that specified the 
injury by body region, almost half (42.2%) had injuries on two 
body regions. This was followed by injuries to a single body 
region with nearly a third (30.8%). Patients who obtained 
injuries to three body regions (16.8%) made up close to a 

Table 4. Distribution of road crash patients according to body 
regions injured, and presence of multiple injuries

Body Region Yes (%) No (%) Missing (%)
External 227 (53.8) 191 (45.3) 4 (0.9)
Extremity 163 (38.6) 255 (60.4)
Face 106 (25.1) 312 (73.9)
Head and Neck 83 (19.7) 335 (79.4)
Chest 83 (19.7) 335 (79.4)
Abdomen 74 (17.5) 344 (81.5)
Multiple Injuries 349 (82.7) 69 (16.4)

Figure 4. Distribution of road crash patients according to the time of injury.
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Figure 3. Distribution of road crash patients according to daytime and nighttime cases.
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fifth of all the patients. The mean number of body regions 
injured among all patients was 1.75 (SD= 0.909). (Figure 5)

Almost all road crash patients were charity patients 
(97.2%) and were urgent or emergency cases (94.5%). A 
tiny percentage were pay patients (2.8%) and had delayed or 
elective cases (5.5%) (Table 5).

GCS was also looked into based on the recorded physical 
examination results of the patients in the database. Among 

the patients admitted, the majority had a GCS score of 15 
(47.9%). 4.5% of the patients admitted suffered severe brain 
injuries (Table 6).

Almost all patients (90.3%) attained a recovered or 
improved status when they were discharged; some had 
unchanged status (4.7%) from admission to discharge, and 
a few died (3.6%) in the hospital (Figure 6).

Figure 5. Distribution of road crash patients according to number of body parts injured.
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Figure 6. Distribution of road crash patients from 2008 to 
2017 according to their diagnostic outcomes.

Table 6. Distribution of brain injury severity among patients
The severity of brain injury 

based on GCS Score Frequency Percent

No Brain Injury 202 47.9
Minimal Brain Injury 21 5.0
Moderate Brain Injury 20 4.7
Severe Brain Injury 19 4.5
Missing 160 37.9
Total 422 100.0

Table 5. Distribution of patients admitted in the years 2008 
to 2017 according to their classification and consult 
availed (N=422)

Classification of Patient Frequency Percentage
Charity 410 97.2
Pay 12 2.8
Total 422 100.0

Type of Consult Frequency Percentage
Urgent (Emergency) 399 94.5
Delayed (Elective) 23 5.5
Total 422 100.0
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DISCUSSION

This paper focused on the ten-year review of data of road 
crash patients from Metro Manila who were admitted to the 
region’s largest trauma center.

This study was limited by the data that were only available 
in the PGH ISIS database. The system only included patients 
who were admitted to the hospital. Hence ER consults, and 
ER deaths, pre-hospital deaths, and death on arrival were 
not included in the database, including “missing data” in a 
patient’s record.

Furthermore, this was a retrospective review of 
information from the ISIS database; hence, the analysis 
depended on the quality of the collected data.

Socio-demographic Characteristics
In low- and middle-income countries, including the 

Philippines, road traffic injury mortalities are concentrated 
on young male individuals.4 These findings are consistent 
with a study in Yemen where more than four-fifths of the 
road crash patients were males.8 Bose et al. (2011) suggested 
that this may influence the economic growth of the study 
setting. In many societies, men still tended to be household 
breadwinners, despite the increasing participation of females 
in the labor force.4

As to the age of the road crash victims, most of them 
belong to the younger age bracket. This was similar to the 
study by Useche et al. (2019) involving 20 countries in Latin 
America where younger age was associated with higher traffic 
incidents reported among cyclists, which may be related to 
their risk-taking behavior, as noted in the previous studies.9 
This was also consistent with the findings in a Great Britain 
study from 2002 to 2012, where conventional crash rates 
were highest in the youngest age group (Regev et al., 2018).10 
Specifically, daytime crashes were highest among drivers 
aged 21 to 29 years old, while nighttime crashes were highest 
among the 21-to-29 age group.10

Date of Injury
From 2008 to 2017, no consistent trend can be seen with 

the number of road crash patients injured in Metro Manila 
and admitted to PGH. This may be because of numerous 
hospitals in Metro Manila that cater to road crash injured 
patients. This finding was similar to the annual report 
by the Metro Manila Accident Recording and Analysis 
System (MMARAS), an ongoing database of road crashes 
compiled and maintained by the Road Safety Unit (RSU) 
of the MMDA-Traffic Discipline Office-Traffic Engineering 
Center (MMDA-TDO-TEC), with the cooperation and 
assistance of the Traffic Enforcement Group under the 
National Capital Regional Police Office (TEG-NCRPO), 
Philippine National Police (PNP) (MMDA, 2012-2016).11-15 
Based on the annual reports from 2007 to 2017, there was 
no consistent trend in the number of people injured due to 
road crash incidents from 2012 to 2017 in Metro Manila.7 

However, the number of road crash cases every year increased, 
except between the years 2010 and 2011 (Appendix B).7 
This may be related to the consistently increasing number of 
registered vehicles from 2010 to 2018, leading to congestion 
of roads in Metro Manila, thereby increasing the risk of road 
crashes.7,16 The highest number of road crash admissions 
from Metro Manila was seen in 2016.

Similarly, no consistent trend was seen with the deaths 
throughout the study period, but in 2016, the highest road 
crash deaths were recorded in PGH. Compared to this, the 
number of people killed on the road because of road crash 
incidents in Metro Manila consistently rose from 2012 to 
2017, except in 2016 (Appendix A).7 

Worldwide, road traffic injuries are ranked as the 8th 
leading cause of death across all ages, with the continuous rise 
in road traffic deaths every year. Despite this trend, Karlaftis 
(1998) noted that the death rate in recent years has stabilized 
and declined relative to the number of motor vehicles 
(cited by WHO, 2018, p.4).2 In Metro Manila, road crash 
deaths per 100,000 registered from 2012 to 2017 increased, 
with August and November having the highest frequency in 
road crash cases.7

Place of Injury
The cities of Manila, where PGH is located, Paranaque 

and Las Pinas, had the highest road crash cases in PGH 
during the study period. In the MMARAS reports, the city 
of Manila ranked only third with the highest road crash cases 
from 2012 to 2017; Makati City ranked second, and Quezon 
City had the highest number of cases (Appendix F).7

 These cities are among the largest cities in the region 
and comprise the Central Business Districts with high 
social and economic activities. These are also where five of 
the seven major thoroughfares are found, including EDSA, 
Commonwealth Ave., Quezon Ave., Roxas Blvd., and Radial 
Road 10 (MMDA, 2016).15

Time of Injury
The lighting condition of the roads is a significant 

parameter to road crash frequencies and severity.17 Most of 
the Metro Manila patients admitted to PGH were injured in 
road crashes during nighttime, from 6:00 PM to 5:59 AM.

Nighttime, or more specifically, the dusk and dark 
timings, as Ali and Sheeraz (2014) termed, is critical when 
road crashes occur due to the involvement of factors such 
as insufficient illumination and glare recovery action.18 It is 
during this time, artificial illumination of signs is required, 
either by permanent fixtures or reliance on the vehicle’s 
headlights.18 It is also during this time when drivers are 
usually less cautious because of lower traffic volumes and 
relatively sufficient sight distance, which may also explain 
why drivers tend to exceed the speed limit.17-19 However, 
other studies suggested otherwise – drivers tend to drive at a 
higher speed during the daytime, which maybe because of the 
limited visibility in the dark.17,20,21 
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According to the Metropolitan Manila Development 
Authority (MMDA), the majority of road crash incidents 
from 2012 to 2017 in Metro Manila as a whole happened 
during the daytime, from 6:00 AM to 5:59 PM.7 The majority 
of the MMDA data was “damage to property” crashes. 

Metro Manila roads are highly congested during 
the day. Traffic is less congested during the night, which 
opens for more opportunities for road users to over speed, 
leading to road crash incidents involving human victims and 
damage to property.

Mechanism of Injury
The mechanism of injury with the highest cases was 

a vehicle-to-vehicle collision, followed by a vehicle to the 
pedestrian collision. The collision with the environment 
causing damage to property had the lowest cases.

An alarming finding of the study was that more than 
half of the Metro Manila Road crash patients admitted to 
PGH during the study period involved motorcycles. In the 
reports released by the MMDA, the vehicle group with the 
most significant number of road crash cases from 2012 to 
2017 was the group of cars followed by motorcycles.7 Out of 
those involved in motorcycles with information on helmet 
use, the majority were not wearing helmets.

In a retrospective review, clinical records of motorcycle-
related trauma of patients from 2004 to 2006 yielded the 
same findings wherein most patients with data on alcohol 
intake reported that they consumed alcohol before the 
crash. Only a small percentage of those with information on 
helmet use was wearing a helmet during the crash.22

According to the WHO Global Status Report (2018), 
two- and three-wheelers on the world’s roads increased by 
10% from 2013 to 2016.2 And among these users, head 
injuries ranked as the leading cause of major trauma cases. 
With this, countries must have legislation on helmet use by all 
passengers, including children. This must be supported with a 
public awareness campaign and with sustained enforcement. 

The WHO highlighted the importance of helmet use 
in preventing road traffic deaths in 2018.2 However, of the 
167 countries with mandatory helmet laws for motorcyclists, 
only 36% of the world population have a national motorcycle 
law that applies to both drivers and passengers, applicable 
to all road and engine types, specifying that helmets should 
be fastened, and with prescribed standards for helmets. 
Enforcement of these laws is generally weak globally, with 
only 61 countries exhibiting good enforcement, shown by 
scores of eight or above, on a scale of 0 to 10.2

The Philippines was only rated 6 out of 10 in the 
enforcement of the helmet-wearing law. It was noted that 
despite having a national motorcycle helmet law that applies 
to drivers and passengers, with a prescribed helmet standard, 
the Philippine law does not require helmet fastening and 
does not restrict children passengers on motorcycles.2 Under 
Republic Act 10666, otherwise known as the Children’s Safety 
on Motorcycles Act of 2015, children are only prohibited 

from riding motorcycles in public roads where there is a heavy 
volume of vehicles, high density of fast-moving vehicles, or 
where there is a speed limit higher than 60/kph. Furthermore, 
children who can comfortably reach their feet on a standard 
foot peg of a motorcycle and whose arms can reach and grasp 
the driver's waist are allowed to ride a motorcycle.23

In addition, among those with information, almost all 
motorcycle crash patients had a history of alcohol intake. With 
this, the WHO (2018) rated the enforcement of the country’s 
national drink-driving law with 4, on the scale of 10; this is 
because the Philippines only met two out of the three best 
practices criteria in the drink-driving laws: the presence of a 
national drink-driving law and the blood alcohol component 
(BAC) limit not exceeding 0.05g/dL.2 This law is Republic 
Act No. 10586, also known as the Anti-Drunk and Drugged 
Driving Act of 2013, which gives law enforcement officers 
the power to conduct a field sobriety test should they believe 
that a person was driving under the influence of alcohol.24 If 
the driver failed the sobriety test, the officer must implement 
a mandatory driver’s blood alcohol concentration level using 
a breath analyzer or a similar measuring instrument.24 This, 
however, does not meet the WHO’s recommended 0.02g/dL 
BAC limit for young and novice drivers; the same limit is 
used for both the general population and children.2

After motorcycles, road crashes involving bicycles, 
pedicabs, and motorcycles with sidecars ranked second-
highest patients in Metro Manila admitted in PGH. 

More than half of road traffic deaths globally are 
among the vulnerable, including cyclists, motorcyclists, and 
pedestrians, neglected in many countries' roads traffic system 
design. In South-East Asia and the Western Pacific region, 
most deaths were among two- (43%) and three-wheelers 
(36%).2 According to Useche et al. (2019), self-reported 
risky behaviors of cyclists mediated the relationship between 
individual factors and crash rates among cyclists (p.105).9 
Risky behavior fully mediated the association between 
knowledge of traffic rules, risk perception, and suffering 
from a traffic crash in five years. It also partially mediated 
the association between cycling intensity and traffic crashes.9

In comparison, based on the MMARAS data, trucks 
ranked the third vehicle type with the most road crash cases 
from 2014 to 2016.7 Driving trucks for commercial activities 
are among the most hazardous driving occupations. In the 
meta-analysis by Lu in 2017, most bus and truck drivers, from 
2010 to 2015, worked more than 12 hours a day.25 Human 
error, including drunk driving, beating the red light, and 
sleepiness, was the top cause of road crash incidents among 
this group of drivers.25 However, in the study, the number of 
road crashes involving trucks was not significant.

Road User Types
Nearly half of the Metro Manila Road crash patients 

were drivers, making up the most significant road user types. 
They were followed by pedestrians who made up almost a 
third, and passengers comprised the smallest group of those 
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admitted. In the MMARAS reports, it was seen that in terms 
of road crash injuries, it was also the drivers who consistently 
had the most significant number of injuries from 2012 to 
2017 (Appendix J).7 There may be different factors affecting 
the injury severity of drivers depending on the nature of 
the crash and the environment where it happened. In New 
Mexico, data from 2010 to 2011 showed some common 
and other factors determining the driver injury severity 
in rural and urban crashes. The common factors included 
female sex drivers, senior citizens, alcohol impairment, and 
involvement in overturn or fixed-object crashes. As for the 
unique characteristics of rural crashes, these included the 
raining condition and no passing zone. For urban roadway 
crashes, factors included curved or multi-lane roadways and 
drug impairment of drivers.26 On the other hand, among 
rural single-vehicle crashes under rain conditions in four 
South Central states from 2012 to 2014, factors significantly 
associated with increased driver injury severity included 
being a male driver, curved road, on grade roads, presence of 
signal control, multiple lanes, pick-up vehicle type, driving 
straight, driving drug/alcohol-impaired, and driving with 
the seat belt that is not used. On the other hand, wet road 
surface, male driver, semi vehicle type or semi-truck vehicle 
type, and young driver or drivers aged below 25 years old were 
found to reduce driver injury outcomes.27

However, although drivers were the most involved in 
road crashes in Metro Manila, the pedestrians had the most 
significant number of fatalities from 2013 to 2017 (Appendix 
J).7 Similar results were seen in this study where half (50%) 
of all the patients who died were pedestrians, while the 
drivers only made up a quarter (25%) of all the total deaths. 
According to Versoza and Miles (2016), pedestrians were 
considered the most vulnerable road users in less developed 
countries, with 70% of all traffic-related fatalities globally 
occurring in these countries and 65% of these involving 
pedestrians.28 It was also explained that in rapidly urbanized 
areas like the Philippines, pedestrians were faced with the 
same problems as those in developed countries, but with 
more pedestrians in the streets and an environment that was 
not planned for high volume and speed of motor vehicles. 
In these environments, it was noted that more groups relied 
on mass transit, increasing their exposure to the risk of a 
traffic crash as pedestrians. In addition, heavy vehicles and 
varying subgroups of pedestrians, patterns of traffic violations 
involving street users, and the absence of accessible and 
safe pedestrian infrastructure further increased the risk of 
pedestrians being involved in road crash incidents.28

In the study which utilized Spain’s registry of road 
crashes from 1993 to 2013, it was seen that pedestrian 
fatality increased with the maximum speed limit on each 
road type, and it was also higher in wider roads, roads with 
shoulders, and places with worse light conditions. It was 
lower in intersections, traffic circles, and roads or streets 
with sidewalks. As to the pedestrian characteristics, those 
with increasing age, physical defects, and infarction had a 

higher risk of fatality. On the other hand, the driver’s age 
was inversely related to the risk of pedestrian death. At the 
same time, male sex, visual defects, abnormal psychophysical 
circumstances, and commission of a speed infarction were 
associated with a higher risk of pedestrian fatality.29

Walking is an integral part of an individual’s daily 
trip, especially those in developing cities. This is mainly 
and specifically observed in developing metropolises such 
as Manila, where there is limited access to a motorized car 
and formal and informal public transport options. However, 
the environment where pedestrians walk in Manila created 
an overall negative image of pedestrians in this urban 
environment, which discourages these road users from 
walking. Mateo-Babiano's (2015) survey revealed that 
pedestrians in Quiapo, Manila, considered evening lighting, 
on-grade crossing at traffic signals, and police stand as their 
top protection needs; evening lighting, police stand, and 
transport stops are their top needs for ease.30

Risky Driving Behaviors
Patient data on the history of alcohol intake and drug 

intake were lacking in the database used in the study. Despite 
this, several patients were positive of history of alcohol intake. 
In addition, there was minimal information on the patients’ 
history of falling asleep while driving. Moradi et al. (2018) 
discussed that while drowsy driving increased road crashes, 
it was difficult to determine the level of sleep-related road 
crashes. There was also no simple and reliable method for 
police officers to determine if the drivers involved in the 
crashes were suffering from fatigue or sleepiness and the level 
of their fatigue or sleepiness.31

Hospital Management
Almost all road crash patients in Metro Manila admitted 

to PGH were charity patients with urgent or emergency 
cases. The majority of these patients were admitted under the 
trauma service. Many were also managed under the plastic 
surgery service and the emergency department. In the study 
by Polinder et al. (2014), road traffic injury treated in the 
emergency department accounted for a large proportion 
of disability-adjusted life years lost.32 Most of the patients 
were co-managed under the Plastic Surgery service, followed 
by the Trauma and Urology service.

Road Crash Injuries
Road crash patients obtained injuries ranging from 

minor cuts and bruises that can be treated with basic medical 
care immediately to severe injuries requiring intensive or 
longitudinal care, which can last for several months involve 
multiple procedures. Some severe injuries can even lead to 
permanent disabilities.33

In this study, more than half of the patients had injuries 
in their external body region. These included lacerations, 
contusions, abrasions, and most burns (NSW Institute of 
Trauma and Injury Management, ND).34 The findings were 
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similar to a retrospective study in Nigeria (2009 – 2014). 
Common injury patterns included injuries to the extremities, 
specifically, mangled lower extremity, bilateral long bone 
lower limb fractures, and pelvic injuries. On the contrary, this 
study showed that blunt injuries to the chest and abdomen 
and cranial fossae fractures were not common in the Metro 
Manila study (Babalola et al., 2015, p.S21).35 In another 
study, more than one-third of the patients had injuries in 
their extremities, and a quarter of the patients had injuries 
in their facial region. Among victims of a lead vehicle stop 
crash, patients most frequently acquired injuries in the thorax, 
lower and upper extremities. Thorax injuries were usually 
brought about by steering wheel contact, while a knee bolster 
accounted for most lower extremity injuries.36

The majority of the patients from the road crash 
incidents obtained multiple injuries. Among those with final 
diagnoses after the road crash, almost half brought injuries to 
two body regions, followed by injuries to a single body region, 
and patients who suffered from injuries to three body regions. 
Yu et al. (2017) suggested that the outcomes of multiple 
road traffic injuries were similar to those of single road 
traffic injuries, but their influencing factors vary.37 However, 
those with multiple injuries were more likely to have severe 
injuries and be at a higher risk of death. Among patients with 
multiple injuries, those with more body regions injured were 
more likely to incur more severe injury conditions.37

Among the patients who had injuries to only one body 
region, those with external injuries ranked the highest, 
followed by patients with injuries to the extremities and then 
injuries to the abdominal region. On the other hand, patients 
with injuries to the head and neck region, facial region, and 
external region were the highest among those with three 
body regions injured. The mean number of body regions 
injured among all patients was 1.75 with a standard deviation 
of ±0.909. A study in Shanghai suggested that patients who 
sustained a single road traffic injury in the head, thorax, and 
pelvis were more likely to go into a coma and developed 
complications.37 The combinations of body parts injured were 
also investigated. It was seen that patients with injuries to 
the extremities and external region ranked the highest among 
those with two body regions injured. Another study claimed 
that motorcyclists and pedestrians involved in collisions with 
reversing cars were at the most significant risk for severe 
injuries involving lower extremities and upper extremities.38 
While this study did not focus on this type of collision, most 
of the patients involved in our research were motorcyclists 
and pedestrians.

Physical Examination
The patients mostly presented with vital signs (blood 

pressure, heart rate, respiratory rate) within normal ranges. 
Patients with head and neck injuries also mostly presented 
with a GCS of 15 interpreted as having no brain injury.

The GCS is a reliable structured method to assess the 
level of consciousness based on the patient’s motor, verbal, and 

eye responses. This allows for the comparison of changes in 
patient status through time which can influence the treatment 
plan for the patient (Reith et al., 2016, pp.3-4).39 A depressed 
GCS can also be a measure that predicts the mortality of 
patients. However, this is more effective among patients with 
traumatic brain injury than those without. A depressed GCS 
may be brought about by reversible intoxication on alcohol or 
drugs (Osler et al., 2016, pp.1879-1878).40 GCS scores below 
eight are associated with poor outcomes among road crash 
patients with traumatic head injuries (Chelly et al., 2017, p.1), 
road crash patients who sustained injuries to the head, neck, 
chest, abdomen, internal organs, spine, and other injuries 
were seen to have lower GCS scores.41 In addition, injuries 
to the head, neck, chest, abdominal and pelvic regions can 
lead to statistically significantly lower mean GCS.42

Road Crash Deaths
Road traffic death rates declined from 135 deaths in 

every 100,000 vehicles in 2000 to approximately 64 deaths 
in every 100,000 vehicles in the year 2016. Despite this 
implied road safety progress globally, this progress was not 
uniform across regions and income levels. This is because the 
risk of dying due to a road crash is still strongly associated 
with a countries' income levels. The low- and middle-income 
countries experienced a disproportionately high burden 
of road traffic deaths with their population size and motor 
vehicles in circulation.2 These road crashes did not only yield 
human consequences. Still, they can also severely burden a 
country’s economy, bringing about high costs, including 
medical expenses, production losses, human losses, property 
damage, and settlement costs.3

Moreover, road crash injuries were the only and most 
significant cause of mortality among young people from 15 
to 29 years old, significantly affecting the working population. 
Therefore, reducing these injuries can positively affect national 
income growth. In the Philippines, reducing the road crash 
mortality and morbidity rates by half and sustaining it for 24 
years can yield an additional income.4

Low- and middle-income countries lack almost 
everything needed to combat road crash injuries and deaths. 
These include the lack of leadership, lack of political priority, 
lack of funding, and lack of expertise.3 In the Philippines, 
there is no available and consistent health and non-health 
data for road traffic fatality at the national level from 1985 to 
2013. Data observed had been present for less than five years.5

The Metro Manila Development Authority (MMDA) 
is the government agency in charge of transport and traffic 
management within the National Capital Region.6 Through 
the Metro Manila Accident Reporting and Analysis System 
(MMARAS), the MMDA compiles and maintains an 
ongoing database of road crashes in the National Capital 
Region. From 2007 to 2017, the total number of road 
crashes in the region were almost constantly increasing.7 
This includes a constant increase in the yearly number of 
fatalities and injuries from road crashes in Metro Manila.
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Atiksawedparit et al. (2019) conducted a multicenter-
cross-sectional study among road crash patients. It was seen 
that demographic data, crash characteristics, emergency 
medical services operation domain, mechanism of injury, 
physiological data, environmental domain, and risk behavior 
domain were predictors of road crash deaths. These included 
blunt injuries and GCS.43

More than half of the patients who died in this study 
sustained injuries in the head and neck region. These included 
injuries to the cervical spine, the skull, and the brain. Almost 
half of those who died also had injuries to their external 
area, which encompassed lacerations, contusions, abrasions, 
and most kinds of burns. Nearly all patients who died were 
diagnosed with multiple injuries. In a study in England from 
2007 to 2012, head injury was the leading cause of death in 
cyclists. Multiple injuries were prevalent among pedestrians 
and drivers.44

Almost all patients (90.3%) attained a recovered or 
improved status upon discharge in our PGH study. However, 
4.7% had unchanged status from admission to discharge, 
while 3.5% died in the hospital.

A retrospective study of consecutive autopsy data of 
road crash victims found that head and thoracic injuries 
were the leading cause of death among blunt trauma non-
survivors.45 Similarly, in the study, road crash victims who 
obtained injuries to their head and neck regions were five 
times more likely to die and six times more likely to have 
unchanged status. This was consistent with a forensic study 
in Tokyo Women’s Medical University, where skull fractures 
and deaths from multiple head and trunk injuries were seen 
to be significantly higher in road crash patients. According 
to this study, most head injuries were caused by blunt force 
trauma, usually seen in road crashes. In addition, patients 
who underwent a transmission of high kinetic energy to 
the body, such as what happens in road crashes, are usually 
characterized by head and trunk injuries.46 This is further 
supported by a study in Malawi from 2011 to 2015 among 
adult trauma patients where it was seen that head and spine 
injuries most likely occurred on the road. These kinds of 
injuries usually need to be treated in the intensive care unit 
and high dependency units and were found to have caused 
the highest mortality among the patients.47

Another related finding was that patient with GCS 
scores of 8 and below were eight times more likely to die 
and eight times more likely to have an unchanged patient 
status than patients who did not have severe brain injuries. 
This is supported in a study where patients with GCS 
scores of 8 or less have a 40% risk of dying from traumatic 
brain injury.47 The patient’s GCS score upon admission is 
correlated with their prognosis with trauma.48 In our study 
in PGH, it was also seen that patients who had GCS of 8 
and below or those who had severe brain injuries were eight 
times more likely to die and six times more likely to have an 
unchanged patient outcome.

CONCLUSION

This study looked into the epidemiology of road crash 
cases admitted in the Surgery Department of the PGH. Road 
crash injuries and deaths remain to be a growing concern 
among the citizens of Metro Manila. It is hoped that the 
results of this study shall provide policymakers an objective 
and data-driven perspective on road crashes.

It is recommended that regulations affecting vulnerable 
road users, including the Motorcycle Act of 2009, be 
implemented more effectively.

Motorcycle and bike lanes must be provided to ensure that 
cyclists will not contact bigger motor vehicles, thus reducing 
the risk of crashes involving this vulnerable population. 

It is recommended that a more comprehensive road 
safety recording system be implemented in PGH and all 
hospitals in Metro Manila and the rest of the country.

While the current recording system provides extensive 
data on road crashes within the region, it is recommended 
that road crash injuries and deaths data from all the hospitals 
in Metro Manila be explored to provide a complete picture of 
the road safety status in the region. 

Moreover, it is recommended that a national guideline 
be created and implemented for a more systematic and 
comprehensive national road safety monitoring system 
involving government units and trauma hospitals, instead of 
our current fragmented surveillance system, which fails to 
give health researchers and policymakers analyzable data on 
road safety in the country.
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