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ABSTRACT

Introduction. Road traffic accidents are a growing public health burden, especially in the low- and middle-income
countries (LMICs). With resource scarcity, road traffic injuries may lead to poor quality of life among survivors, or
deaths at worst. Victims of crashes involving transportations are gendered; therefore, there may be differences in the
trends and characteristics of injuries sustained by men and women related to road crash.

Objectives. This study aimed to determine the factors related to severity of road crashes among women road users
in the Philippines from 2008 to 2017.

Methods. We conducted a retrospective review of clinical records of women patients involved in road crash at the
Trauma Division, Department of Surgery of the Philippine General Hospital (PGH) for the ten-year period, January
1, 2008 to December 31, 2017. Data were extracted from the electronic patient records in Integrated Surgical
Information System (ISIS).

Results. From 2008 to 2017, 926 of the road crash victims brought to PGH were women. There was an increasing
trend, with the years 2015 to 2017 accounting for half of the total cases (55.62%). The highest cases of women
patient admissions were also recorded during the months of June and July (5.61%). The CALABARZON region
(11.23%) and National Capital Region (8.21%) had the highest admissions. The patients were most commonly
pedestrians (12.20%) and involved in collisions (13.50%) or vehicle involvement (13.17%). The most common vehicle
involved was a motorcycle (9.72%) followed by car and vans (1.62%). Only a small proportion of women patients
used helmets (3.33%) and seatbelts (0.12%). The median length of hospital stay of women patients was 5 days. The
most commonly sustained injuries among patients were multiple (83.65%), external (43.72%), extremity (33.15%),
head and neck (23.47%), and face (21.58%) injuries. Among these, injuries to the extremity had the highest average
length of hospital stay (16.04 + 31.28 days) while external and head and neck injuries had the shortest (10.81 + 33.42
days). Multinomial regression showed that women patients who suffered from head and neck, and abdominal injuries
had increased odds of dying by 4.94 times (Cl: 2.158-11.302, p < 0.05), and 3.33 times (Cl:1.235-9.02, p < 0.05),
respectively, compared to those who did not suffer said injuries.

Conclusion. There is a significant number of women involved in road crashes in the Philippines, and therefore, there
is a need for directed policies on female road users as vulnerable road users.
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INTRODUCTION

According to a report by the World Health Organi-
zation (WHO), road traffic crashes account for 1.35 million
deaths worldwide, of which majority is reported among

low- and middle-income countries (LMICs).! Ironi-
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injury-related disability-adjusted life years (DALY) among
survivors. Road crash injuries, a preventable occurrence,
also increase economic costs shouldered by countries and
victims, which range from hospital and rehabilitation costs
to loss of productivity. Unfortunately, in LMICs such as
the Philippines, this data is hard to capture due to the
lack of unified information systems and trauma registries.

'The Philippines also lacks studies on road traffic injuries
that occur in the country. The few local studies on injury
and trauma cases have found that road crashes compose
most traumatic injuries in emergency department rooms.’
Moreover, as the country continues to urbanize and grow,
the number of vehicles has also been increasing. Due to the
inexpensive option of motorcycles and tricycles, these vehicles
have also been the most common mode of transportation
among residents yet, these are the most vulnerable modes of
travel.* Unfortunately, despite these findings, the Philippines
is unable to strongly enforce existing laws that target risky
road safety behaviors such as seatbelt and helmet use,
drink-driving, and speeding.™ In addition to these growing
concerns, studies show that transportation is gendered,
implying that women and men differ in transportation use
and methods.’ Therefore, it is likely that women and men
will also show different trends and characteristics of road
crash injuries. The differences in characteristics not only
affect the immediate factors leading and surrounding the
occurrence of injury, but also have implications on disability
experiences and socio-economic situations.

As road crash injuries are known to lead to significant
morbidity post-recovery for all genders, it is important
to investigate further and provide a female angle to road
crash injuries. People with disabilities struggle with the
risk of experiencing discrimination; however, this is further
aggravated among women with disabilities.® It is important
to provide research on the factors involved with road
crash injuries and severity among females, which may add
to the evidence on how this may be prevented or mitigated.

MATERIALS AND METHODS

We conducted a retrospective review of clinical records
of women patients admitted due to road crash in the Trauma
Division, Department of Surgery of the Philippine General
Hospital (PGH) during the ten-year period, January 1, 2007
to December 31, 2017 from the electronic patient records in
Integrated Surgical Information System (ISIS).

The PGH is a tertiary state-owned hospital operated
by the University of the Philippines Manila (UPM). It is
designated as the National University Hospital, and the
national government referral hospital. The UPM-PGH
serves up to 600,000 patients every year. The Philippine
General Hospital’s Integrated Surgical Information System
(PGH-ISIS) houses clinical abstracts of trauma patients to
the PGH, from emergency room to inpatient care.

The researchers requested access to the PGH-ISIS
portal after securing an approval from the Department of
Health-Single Joint Research Ethics Board (DOH-SJREB)
and UP Manila Research Ethics Board (UPM-REB).
'The researchers followed ethical practices and ensured the
confidentiality of patient data. Once the request for access
to the portal was approved by PGH-ISIS, research assistants
with health training such as nurses were given access to the
database and encoded data from the clinical abstracts to a
predesigned template in Microsoft Excel.

The PGH-ISIS is a system to digitally store clinical
abstracts of patients admitted in PGH’s surgery department
that contains data exclusively on trauma patients in PGH.
Data from the same name but different identifier code were
treated as a separate case if the time between consult is
more than three months. Also, data with the same identifier
code but a different name was considered a separate case
if the history and diagnosis seem independent and a new
pseudo-identifier code was assigned. Expert opinion was also
taken into account during periodic meetings for the project.

The resulting database was a 10-year repository of
road crash incidents from 2008 to 2017. Demographic
variables (age, sex, city, admission date, consult type, and
patient classification,), history of the patient (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 analyzed through descriptive statistics and reported
using graphs and tables. The data was then migrated from
Microsoft Excel to SPSS where inferential analysis such
as Poisson regression on the number of body parts injured,
and multinomial regression on patient outcomes was done.

RESULTS

From 2008 to 2017, 926/4922 (18.81%) of road crash
victims brought to PGH were women, compared to men
(3993, 81.13%). The trend was increasing, with the years
from 2015 to 2017 accounting for half (55.62%) of the total
cases. The mean age of women patients was in the early 30s
(31.28 + 19.97 years). In addition, there were also more single
(60.04%) than married women patients (34.88%) (Table 1).

Most of the women patients brought to PGH came from
the Southern Tagalog Mainland (Region IV-A) (11.23%)
and National Capital Region (8.21%). Most cases came from
the provinces of Cavite (8.42%), Metro Manila (8.10%),
and Laguna (2.05%) (Table 1). The administrative regions
mentioned are geographically close to PGH, as PGH is a
referral hospital for cases that cannot be handled by local
primary healthcare providers.

Across the 10-year period, the year 2017 reported
the highest number of road crash admissions at 201 cases
(21.71%). There is also an increasing trend of road crash
admission across the years, with a sudden increase noticeable

in the year 2015 (13.28%) (Figure 1).
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The months with the highest recorded road crash
admissions were June and July (5.61%) and November and
December (4.97%). An increasing trend in road crashes was
observed from January to July followed by a slight decrease
before the number of cases increase again up until the

month of December (Figure 2).

Table 1. Frequency distribution of women patients admitted
due to road crash in PGH from 2008-2017 according
to socio-demographic characteristics and geogra-
phical location (n=926)

Frequency Percentage (%)

Sex
Male 3993 81.13
Female 926 18.81
Unknown 3 0.06
Total 4922 100.00
Civil Status
Single 556 60.04
Married 323 34.88
Unknown 47 5.08
Total 926 100.00
Region*
National Capital Region 76 8.21
Central Luzon 16 1.73
Southern Tagalog Mainland (4A) 104 11.23
Southwestern Tagalog Region (4B) 2 0.22
Bicol Region (5) 2 0.22
Central Visayas (7) 1 0.11
Unknown 725 78.29
Total 926 100.00
Province*
Metro Manila 75 8.10
Cavite 78 8.42
Bulacan 9 0.97
Batangas 4 0.43
Rizal 2 0.22
Quezon 3 0.32
Laguna 19 2.05
Romblon 1 0.11
Tarlac 2 0.22
Pampanga 3 0.32
Nueva Ecija 2 0.22
Nueva Vizcaya 1 0.11
Camarines Sur 1 0.11
Masbate 1 0.11
Unknown 725 78.29
Total 926 100.00

*Region - the Philippines is composed of 16 regions; the regions in the
Philippines are composed of provinces

Road Traffic Injuries among Females

Women patients admitted due to road crash had
a median length of five hospital days. More road crash
incidents occurred in the latter half (14.04%) than the first
half of the day (8.86%). The time periods with the highest
percentage of road crash incidents were the following: 01:00
to 3:59 (3.24%), 20:00 to 22:59 (4.43%), and 15:00 to 18:59
(5.94%) (Figure 3).

Among women road crash admissions, collision involving
pedestrians was the most common (13.50%), followed by
the collisions involving vehicles (13.17%) and damage to
property (5.51%). The types of vehicles most commonly
involved in the crashes among was the motorcycle (9.72%)
and motor tricycle (2.38%). Pedestrians accounted for the
most common type (12.20%), followed by drivers (6.16%) and
passengers (5.18%). The incidence of risk factors associated
with road crash incidents in women patients was low, with
alcohol use being the most common (1.30%). The use of
seatbelt (0.12%) and helmet (3.33%) was low. Ambulance
use was the least common mode of transport from site of
crash to the hospital (0.33%).

'The median number of body parts injured was one body
part. There were 307 cases (33.2%) who experienced injury
in one body part, while multiple injuries (83.65%) accounted
for majority of the cases. The injuries to the external area
(43.72%) and extremities (33.15%). Injuries above the
shoulder, represented by the head and neck, as well as the face
accounted for 23.47% and 21.58% of in body parts injured,
respectively. Most patients had at least 1 body part injured or
more, which accounts for 79.06% of cases (Table 2).

The most common Glasgow coma score (GCS) category
was “no brain injury” (GCS score = 15) in 10.69% of cases.
Overall, 3.67% of cases were considered to have a form of
brain injury in reference to the GCS measure (Figure 4).
Majority of cases had normal vital signs with only a few with
abnormal blood pressure (7.34%), heart rate (4.86%), and
respiratory rate (7.34%).

Majority of women patients involved in road crash
either recovered (19.44%) or improved and (67.39%). It is

notable to mention that a recovered or improved patient

Table 2. Frequency distribution of women patients admitted
due to road crash in PGH from 2008-2017 according
to body parts injured, number of injury and consult
type (n=899)

Body Part Injured Frequency Percentage (%)
Head and neck 211 2347
Face 194 21.58
Chest 135 15.02
Abdomen 84 9.34
Extremity 298 33.15
External 393 43.72
Multiple injuries 752 83.65
No injury 1 0.11
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Figure 1. Percentage distribution of women patients admitted in PGH from 2008-2017 according to year of admission (n=926).
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Figure 2. Percentage distribution of women patients admitted due to road crash in PGH from 2008-2017 according to month of

admission (n=229).

does not indicate the complete lack of comorbidities post-
recovery. Among the cases, 2.70% died while 7.13% remained
unchanged (Table 3).

The median length of hospital stay was shortest for head
and neck injuries (Median: 5 days, Range: 466 days) and
external injuries (Median: 5 days, Range: 466 days). Injuries
to the extremity had the highest mean length of stay (Median:
10 days, Range: 466 days) (Table 4).

Head and neck injuries, external injuries, and respiratory
rate had a negative association with length of hospital stay
as these patients may have expired earlier. This would mean
that an abnormal respiratory rate, head and neck injury,
and external injury would lead to shorter hospital stays.
Face injuries, extremity injuries, and an abnormal heart
rate had a positive association with length of hospital stay.
Specifically, patients who suffered injury in the extremity
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Figure 3. Percentage distribution of women patients admitted due to road crash in PGH from 2008-2017 according to time of

injury (n=212).

Table 3. Frequency distribution of women road crash admis-
sions in PGH from 2008-2017 according to outcome

(n=926)

Outcome Frequency Percentage (%)
Recovered 180 19.44
Improved 624 67.39
Died 25 2.70
Unchanged 66 7.13
Unknown 31 3.35
Total 926 100.00

Table 4. Median length of hospital stay according to body
parts injured among women road crash admissions in
PGH from 2008-2017

Median Length of
Hospitalization (Days)

Body Part Injured Range

Head and neck 5 466
Face 7 466
Chest 7 466
Abdomen 7 72
Extremity 10 466
External 5 466
Multiple injuries 5 467

have an increased incidence for longer length of stay by 2.1
times than those who did not suffer injury in the extremity,
holding all other variables constant. It should be noted that
face injury was not significantly associated with length of
hospital stay (Table 5).

For analysis of patient outcomes against GCS scores,
significantly larger than expected death counts as well as

B No brain injury (15)
¥ Moderate brain injury (9-12)

Minimal brain injury (13-14)

W Severe brain injury (<8)

Figure 4. Percentage distribution of women patients admitted
due to road crash in PGH from 2008-2017 according
to Glasgow coma score (n=133).

unchanged outcomes were observed for those who suffered
severe brain injury (p < 0.0001). This implies that those
with severe brain injury are at higher risk of mortality. The
number of recoveries for those with no brain injury are
also significantly larger than expected. This implies that
those with no brain injure are at a lesser risk of mortality.
Multinomial regression was also done with recovered cases
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Table 5. Body parts injured and vital signs versus length of hospital stay (N=184)

Parameters Incidence Rate Ratio Standard Error Confidence Interval p-value

Head and Neck Injury 0.843 0.0575 (0.753, 0.944) 0.003*
Face Injury 1.079 0.0433 (0.991,1.174) 0.079
Extremity Injury 2.101 0.0412 (1.938,2.277) 0.000*
External Injury 0.731 0.0390 (0.677,0.789) 0.000*
Abnormal Heart Rate 1.323 0.0520 (1.195, 1.465) 0.000*
Abnormal Respiratory Rate 0.611 0.0484 (0.555,0.671) 0.000*
* Statistically significant
Table 6. Association of patient outcomes to body parts injured (N = 893)

Body Parts Injured Odds Ratio Standard Error Confidence Interval p-value
Died

Head and neck 4938411 0.422445 (2.158, 11.302) 0.000157

Abdomen 3.337158 0.507323 (1.235, 9.02) 0.017528

External 0.247785 0.555421 (0.083,0.736) 0.012006
Unchanged

Head and neck 1.703340 0.277010 (0.99, 2.932) 0.054525

Abdomen 0.145982 1.016711 (0.02, 1.071) 0.058405

External 0.467144 0.282197 (0.269,0.812) 0.006994

used as reference. It was observed that suffering from a
head and neck injury increased the odds ratio of dying by
4.94 times (CI: 2.158, 11.302, p < 0.01). Suffering from an
abdominal injury increased the odds ratio of dying by 3.33
times (CI:1.235- 9.02, p < 0.05). On the other hand, the
presence of external injuries decreased the odds ratio of dying
by a factor of 0.248 times (CI: 0.083- 0.736, p < 0.05), as
well as the odds ratio of unchanged status by 0.467 (» < 0.01)
(Table 6).

DISCUSSION

In this study, women road crash admissions accounted
for 18.81% compared to men (81.13%). This is similar to
studies by Giummarra et al. (2021)” in Australia and Virnild
et al. (2019) in Sweden,® where most of their reported road
crash victims were men. Among the women road crash
admissions, 60.04% were single. A possible factor for these
observations is the greater number of men than women
in the working population. According to the Philippine
Statistics Authority, as of January 2018, 7 out of 10 women
were unemployed, further emphasizing the drastic difference
between the number of women in the work force. Moreover,
housewives were identified as among the women not part of
the labor force.” Although there was no specific correlation
in this study, it is known that, culturally, married women
tend to leave work to focus more on their families. This
may account to a greater number of single women leaving
home for work, while married women may opt to remain
home to care for the family." The mean age of women
admitted due to road crash injuries in this study was early

30s (31.28 + 19.97 years), which represents the productive
age in the Philippines. Majority of employed individuals also
fall within the ages 25 to 44.°

This study also observed a generally increasing trend
among road crash cases every year for 10 years. A sudden
increase was also observed in the year 2015 to 2017.
According to the annual average daily traffic report around
Metro Manila major roads of the Metro Manila Develop-
ment Authority (MMDA) for the years 2014 and 2015,
the average number of vehicles recorded was around 2.5
million daily, ranging from cars, public utility vehicles (PU]J),
public utility buses (PUB), trucks, trailers, motorcycles, and
tricycles.’™? In the years 2016 and 2017, the average jumped
to around 2.6 million and 2.7 million, respectively.'*'* These
reports indicate that there has been a growing number
of vehicles on the road throughout the years, which may
reflect in an increase of road crash admissions observed in
this study; however, the reports fail to account for roads
outside Metro Manila. According to the WHO (2018)," road
crash continues to increase worldwide, which is observed
in other studies as well.#1°

In this study, it was observed that the months with the
highest cases were June and July (5.61%), as well as November
and December (4.97%). These mostly corresponded with
the results from the Metro Manila Accident Recording
and Analysis System (MMARAS) Annual Report (2018)
from MMDA, which reported the highest incidence of road
crashes during the months of July to October, December,
and March. However, contrary to what was observed in this
study, MIMARAS reported a decrease in the number of cases
for the year 2018 in the month of November.'® It should be
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noted that these results only represent 1 year as compared
to the study data which spans 10 years, and also does not
differentiate between sexes. The high cases observed from
June to July in this study may correspond to the rainy season
of the country. A study by Giummarra et al. (2021)” found
that crashes with no one at fault often involved poor or wet
weather. Rainy or poorer weather may increase the chances
of road crashes due to slippery roads and lower visibility.”
However, another study on traffic crashes in China found
lower correlation of road crashes with rainy weather, which
they attributed to a possible tendency of drivers to be more
careful during bad weathers."”

According to this study, the median length of hospital
stay for women is 5 days. The length of hospital stay usually
corresponds to the severity of injuries sustained, but a study
by Cullen et al. (2021)* observed no difference in the severity
of injuries sustained between men and women. This is despite
the frequent observation of higher risky behavior, lower
risk perception and longer driving hours among men road
users.'®” However, another study among road crash victims
in Saudi Arabia by Kashkooe et al. (2020) observed that
males were more likely to experience longer hospital stays
than females.?

The CALABARZON and National Capital Region,
where Cavite and Metro Manila are located, respectively,
registered the highest number of women admitted to
PGH due to road crash. The hospital is also one of major
government hospitals that cater to a high number of charity
cases, which is also reflected in this study. Cavite and other
cities that have high proportions of women admitted for road
crash are near Manila, which makes the hospital one of the
options for emergency road crash cases. This study reported
90.28% of women admitted for road crash as emergency
cases. It is not uncommon for public hospitals to cater to
patients from farther provinces as the Philippines has yet to
evenly distribute the needed health infrastructure across the
country. According to a review by the WHO on the state
of the country’s health system, NCR in Luzon has the most
hospital beds (29%), while only 20% are found outside Luzon.
Moreover, private hospitals account for more than 50% of the
hospitals in the country, leaving lesser options for patients
to seek lower-cost treatment.” 'The hospital in this study is
one of the few and longest-standing trauma centers in the
country, which may account for the few transfer patients
(5.40%) among women road crash admissions. The most
common primary services for women road crash admissions
were also those from the trauma service (62.20%) and the
surgeon on duty (18.14%). An early study by Consunji et al.
(2011),® found that vehicular crashes were also among the
most common trauma cases in the same hospital from the
years 2004 to 2007; and, a significant number of these involved
motorcycles.”? The WHO also reported that the Philippines
still has poor emergency and pre-hospital services (WHO,
2018),! which may explain the low usage of ambulances

(0.33%) in this study.

Road Traffic Injuries among Females

According to the 2018 MMARAS data from MMDA,
the occurrence of road crashes increased during the time
periods of 01:00 to 02:00 and 14:00 to 20:00,' which
corresponds to the time periods observed to have increased
road crashes in this study. The present study also exhibited
a higher proportion of road crashes in the latter half of the
day (14.04%) than those that occurred in the early half
(8.86%). This may be due to the rush-hour that often occurs
as individuals rush back home as work ends at around 5 or 6
in the evening. This was similar to the results of the study by
Li et al. (2020)* where they observed a higher association of
road crashes during the latter half of the day among young
and middle-aged drivers. Younger drivers, in particular, were
also more likely to be involved in a car crash during the first
few hours’ past midnight.* Crashes occurring at the latter
hours of the night may also be likely to involve the use of
alcohol or other intoxicating substances, which can affect a
driver’s judgement and predispose them to road crashes.**
It is important to note this as the study also observed that
some women road crash admissions involved alcohol.
Although the proportion was very small (1.30%), the WHO
has identified drunk driving as a road user behavior that
increases the risk of road crash.! This study also observed 2
(0.22%) cases of fatigue out of the 926 women road crash
admissions, which was found to increase the risk of road crash
occurrence.? Driver fatigue can be aggravated during night
hours when visibility and the amount of light are low.

Among women road crash admissions, collisions
involving pedestrians and vehicles had similar proportions,
followed by damage to property as the mechanism of injury.
The most common vehicle type involved in road crashes
among women were motorcycles (9.72%) and motor tricycles
(2.38%). In the Philippines, the most common modes of
private transportation are the motorcycle and pedicabs.”” The
high use of motorcycle and similar modes of transportation,
such as the motor tricycle, in the country may be due to
its lower cost compared to larger vehicles such as cars and
vans. This trend is not only observed in the Philippines but
in other middle-income countries as well, such as Iran,?
Vietnam, and Cambodia.?”’ Despite the frequent involvement
of motorcycles among women road crash admissions, the
reported helmet use was very low at only 3.33%. However,
this number could be higher than reported due to the
missing data in the sample. Low helmet use is also a common
problem in countries suffering from road crash incidents
involving motorcycles.»

Cars, jeepney, and van involvement among the women
road crash admissions also accounted for 2.59%; while
seatbelt use was only reported in 0.12% (n=805). Increasing
the use of seatbelts is another form of preventing road crash
injuries and was found to significantly reduce the chances
of death among all car occupants.” A study by Kwak et al.
(2015) concluded that seatbelt use significantly reduces the
odds of fatality among all types of car occupants.®® Similar

results were observed in the study by Li et al. (2020) among
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rear-seat passengers as fatality risk was lower among cases
wearing seat belts and other forms of restraints.’’ Moreover,
they observed that fatalities among males were more likely to
be without any form of seat restraint compared to females.™
Although not observable in this study, seatbelt use among
pregnant females may need to be revisited as some studies
have shown seatbelt displacement caused by the growing fetus,
and lesser seatbelt use due to increased discomfort.’?3 More
research is needed regarding pregnant women and seatbelt
use to determine its effects on maternal and child safety, as
well as a comfortable and safe seatbelt design for the woman.

Women pedestrians yielded the highest proportion
(12.20%) of victim type involved in a road crash, followed
by driver (6.16%) and passenger (5.18%). The high rates
of pedestrian road crashes may be due to the pedestrian
behavior, which a study by Debnath et al. (2021)* found
was greatly influenced by the physical environment or
available pedestrian-friendly infrastructure. Lower-income
countries tend to have environments that promote unsafe
behavior among pedestrians. Pedestrian pathways are usually
plagued by various obstacles from parked vehicles to garbage
obstructions, which forces the individual to veer away from
the footpath to avoid these.** Another study in Benin found
that almost half of pedestrian road crashes occurred as they
were walking on the road or leaving an intersection, while
most fatalities occurred on poorly kept and damaged roads.®
Cities in the Philippines, such as Manila, also scored low
in walkability with lacking infrastructure dedicated for
pedestrians. This was further proved by the high rates of
shared public transportation usage (i.e., jeepneys, tricycles) to
travel only short distances. As there are less designated and
safe areas for pedestrians to use, there will be more fatalities
from this vulnerable road user.®® Driver behavior also has an
effect on pedestrian safety as multiple studies have reported
drivers colliding with pedestrians due to poorer experience
and risky behaviors on the road.”'”*” These studies show
that pedestrians remain as one of the most vulnerable, yet
most neglected road user in terms of road infrastructure
design that should promote their safety.

The improvement of walkability and safer pedestrian
infrastructure are needed to reduce women road crash
admissions and increase road safety. Traditionally, women are
more likely to depend on others for transportation,*® which
implies that it is more likely for women to be pedestrians or
passengers. Moreover, women tend to prefer the use of public
transportation methods compared to men who prefer cars
and other private modes of transportation. The presence of an
income gap between men and women, with women earning
less, also accounts for the higher use of public transportation
modes among women.’ The high frequency of pedestrians
and passengers among women road crash admissions was a
significant finding as pedestrians and passengers are more
exposed on the road and, therefore, more vulnerable to severe
injuries upon occurrence of a road crash. This highlights the
vulnerability women face on the road every time they travel.

Among the sample of women road crash admissions,
most of them sustained multiple injuries (83.65%) involving
the following body regions: external area (43.72%), extre-
mities (33.15%), head and neck (23.47%), and face (21.58%).
They also sustained a mean number of body parts injured of
1.42 (+ 1.03) areas. This implies that, on average, a female
road crash admission would have more than one area
injured. This was also observed with more than half of the
sample sustaining at least one body part injured. In a study
by Ngunde et al. (2019),* they observed that most lower-
extremity injuries were sustained from collisions involving
bikes, particularly motor bikes, or pedestrians. The lower
extremity commonly affected were the legs, thighs, and knees
as these may be the most exposed body parts during collision.
However, this study observed differences between injuries
sustained between men and women, such that women had
more injuries involving the ankle and hip. Lacerations and
bruises were also common forms of injury in this study.”
These are similar to the present study as most of the women
road crash victims were pedestrians and the most common
vehicle involved was the motorcycle. External injuries that
represent lacerations and bruises in any area were also among
the most commonly sustained injuries in the present study.
In addition to external injuries, injuries in the areas of the
head, neck, and face were also common among female road
crash admissions. It is worthy to note that the study sample
had numerous cases of motorcycle involvement, yet poor
helmet use. A study by Pai et al. (2017)* among bicyclists
and motorcyclists observed that the latter were more likely
to be hospitalized from sustaining injuries to the head, and
that being a woman motorcyclist increased these risks as
well. Most of these injuries would also require care from
trauma specialists and surgeons which is reflected in the
common departments involved in the primary and co-
services of patients. A surprising finding from this study is
the high number of cases requiring pediatric surgery as co-
service (11.88%). This could mean that a significant number
of the pediatric female road crash admissions required more
invasive and serious treatments. Similar injury patterns as
those observed in the sample of this study were also observed
in the study of Fan et al. (2019).*! Their study among children
motorcycle passengers observed that the most common
body regions injured were the extremities, head, and face.
Children without helmets were more likely to receive injuries
to the head, yet majority of the children’s passengers were
not equipped with helmets.* Other causes of pediatric road
crash occurrence could be unlicensed handling of a vehicle
(i.e., car, motorcycle) or being a pedestrian as observed in
the study of Al-Hajj et al. (2020).** This same study among
road crashes involving children in Lebanon found no
significant difference between men and women.*

A patient’s vital signs and Glasgow coma scores (GCS)
are important indicators of severity of injury and prognosis.
In this study among women road crash admissions, it was

observed that majority (10.69%) had GCS scores indicating
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no brain injury, while 3.67% had levels indicating a level of
brain injury. Moreover, most of their vital signs were within
normal ranges with few cases exceeding or going below the
normal range for blood pressure, heart rate, and respiratory
rate. In a study by Brockamp et al. (2017) they observed
that road crash patients involved in collisions with cars or
motorbikes yielded higher severity scores for injuries to
the head, abdomen, and extremities.”® They also were more
likely to present with poorer GCS levels. Road crash victims,
especially pedestrians, are prone to severe injuries from head
trauma. During collision with a vehicle of any kind, the
individual will first come into direct impact with the ground
which will be followed by succeeding collisions (i.e., rolling,
falling) caused by the momentum of the first impact. The
first impact with the ground is what usually causes severe
injury, especially if this involves areas of the head. The study
by Tian et al. (2020) observed this when they simulated a
collision between a pedestrian model and a vehicle.* They
noted that after impact to the head area, there were signs
showing positive increase in intracranial pressure, which may
be significantly fatal if not treated immediately. Fractures
may also ensue as the force of impact is first received by the
initial area of contact but will soon travel to the surrounding
bone and tissue.* Moreover, another study by Pai et al.
(2019) among pedestrians in Taiwan found that those who
had sustained injuries to the head or neck had high rates
of fatalities as well.* Interestingly, the study also reported
almost equal proportion between men and women pedestrian
road crash victims.* This was also evident in the study’s
analysis. Multinomial regression showed that injuries to the
head and neck increased the odds ratio of mortality by 4.94
times; while, chi-square analysis showed that severe brain
injury was significantly associated with patient death.

The generally normal vital signs among women road
crash admissions were also reflected in the outcome of
patients, such that 86.83% consisted of patients who improved
or recovered. However, this does not imply lesser burden of
disease from road crashes nor zero change in quality of life
after recovery. In a study by Gopinath et al. (2017), they
found that those who suffered from mild or moderate injuries
from road crash incidents were also suffering from the effects
of their disability on their physical and mental health, as
well as their quality of life.* Another study by Guest et al.
(2018) observed that major depressive disorder and post-
traumatic stress disorder were significantly prevalent among
those who had survived and recovered from a road crash.*
After recovering from a road crash injury, patients are not
only left to deal with the effects of their injury, but also
on returning to work and seeking compensation for their
injuries.*** The socio-economic consequences of disabilities
and injuries from road crashes may be even graver for women
compared to men. According to the United Nations, women
with disabilities are more likely to experience more socio-
economic discrimination, which further increases their risk
to abuse and exploitation.®* 'This is further aggravated by
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the high costs of treatment and rehabilitation even after
recovery from road crash injuries. In fact, the study by van der
Vlegel et al. (2020) observed that women road crash survivors
yielded the highest health care cost.* The costs attributed to
health care needs and compromised productivity also tended
to increase when the victim was a motorcyclist, bicyclist,
or senior pedestrian.®

The study found that there was a negative association
between length of hospital stay with head and neck injuries
(OR 0.843; p < 0.01), external injuries (OR 0.731; p <
0.001), and abnormal respiratory rate (OR 0.611; p < 0.001).
On the other hand, there was a positive association with
extremity injuries (OR 2.101; p < 0.001) and abnormal
heart rate (OR 1.323; p < 0.001). A possible reason for the
decreased length of stay among patients with head or neck
injuries may be due to the higher chances of fatality and
decreased consciousness when injured in this area. High
fatalities among road crash patients with head injury was
observed in the study of Kourouma et al. (2019) as head
injuries were also accompanied with lower GCS levels.”® In
contrast, another study by Burkadze et al. (2021) observed
longer hospital stays the more severe the injury to the brain
but, they also observed that fatal brain injuries occurred the
most among road crash victims.!

It is interesting to note that a review conducted by Gupte
et al. (2019) found that there were sex differences regarding
traumatic brain injuries, such that women were more likely to
have worse prognosis from traumatic brain injuries.”> Women
were also more likely to report worse traumatic brain injury
symptoms than men. Differences in human studies between
sexes may be due to subjectivity of symptom reporting
and hormonal difference, because animal studies showed
opposite and mixed findings using molecular parameters.*?

External injuries refer to the injuries that present as
concussions, abrasions, lacerations or burns in any area of
the body. In this study, it was observed that external injuries
were associated with shorter hospital stay. These external
injuries may imply a more serious injury or accompany a more
serious injury in another body area. This is because simple
abrasions or lacerations alone will not commonly warrant
admission into a hospital. External injuries that may imply
more severe prognosis are those associated with internal
bleeding. These injuries are not caused by penetrating injuries
but by blunt injuries and are often fatal to the patient. In the
study by Ntundu et al. (2019), most of the observed blunt
abdominal injuries were among road crash patients.”® Even
though their study reported longer hospital stay as severity
increased, their sample only included those with abdominal
injuries. Their reported mean hospital length of stay was 6
days, which was much shorter than the recorded mean length
of hospital stays in the present study (10.38 = 27.08 days).
Moreover, they reported high mortality among patients with
abdominal injury due to the severity of other accompanying
injuries, bleeding, and infection.”® However, the associated
shorter length of hospital stay among those with external
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injuries may also be due to the faster recovery of patients. This
is because of a lower odds ratio of death among patients with
external injuries. In the context of the study, these external
injuries are most likely not accompanied by abdominal
injuries as a higher odds ratio of death of 3.34 times among
those with abdominal injuries. Moreover, abdominal injuries
only accounted for 9.34% of women road crash admissions.
An abnormal respiratory rate was also associated with
shorter hospital stay, while an abnormal heart rate was
associated with longer hospital stay. Respiratory rate and heart
rate are significant indicators of oxygenation and circulation.
These vital signs become abnormal after a traumatic event
because the body is attempting to restore homeostasis. In
a study by Singh et al. (2018), they observed that fatalities
prior to hospital admission commonly presented with vital
signs below the normal ranges; while, those who had higher
vital signs were more likely to survive up to admission.*
However, patients with extreme respiratory rates, whether
high or low, will most likely need extra support for
oxygenation such as from ventilators. The use of ventilators™
and presence of hypoxia or low oxygenation® was associated
with increased risk of mortality. The higher risk of mortality
among patients presenting with oxygenation problems could
explain the shorter hospital stay. On the other hand, a study
by Bhandarkar et al. (2017) observed higher mortality rates
among patients presenting with decreased blood pressure and
heart rate levels and much less mortality rates when these
were increased.” This would mean that patients with higher
heart rates or blood pressures were more likely to survive.
Another study by Azad et al. (2020), noted that tachycardia
was associated with the need for surgical intervention among
trauma patients, which would imply longer hospital stays for
these patients.”” In the present study, many of the women
road crash admissions required the involvement of surgical
services, with the most frequent being the surgeon-on-duty
(18.14%). Although the analysis did not specify whether
increased or decreased heart rate, majority of the cases among
abnormal heart rate cases recorded higher readings. This is
a limitation of the analysis, but the aforementioned studies
are consistent with observing situations that would require
longer hospital stay among patients with tachycardia.
Extremity injuries refer to injuries that involve sprains,
fractures, amputations, and pelvic injuries. If severely
damaged, these injuries may require surgical treatment to
apply fixations or remove limbs. According to the study by
Kashkooe et al. (2020), among road crash trauma patients,
they observed that those requiring surgical intervention
and treatment for infections were more likely to experience
longer hospital stays.?® This is also similar to the findings of
the study which observed that patients suffering from injury
to the extremities experienced a longest average hospital stay
(16.04 + 31.28 days) compared to cases with other injuries.
Other reasons for prolonged hospital stay not directly
observed in this study is the processing of insurance coverage
for patients. Most of the women road crash admissions were

charity patients, which means that their treatment was
covered by the Philippine national health insurance company,
PhilHealth. Multiple studies have cited that processing of
insurance coverage for a patient’s treatment may prolong the

length of hospital stay.’®*
CONCLUSION

This study showed that a significant number of road
crash admissions were women. Most were involved in
collisions with motorcycles, and were pedestrians. Although
most of the female road crash patients were reported to have
improved or recovered, this does not disregard the presence
of morbidities that may predispose them to a lower quality
of life and discrimination.

There is evidence to support the gendered quality of
road crash injuries, however, data on this is still lacking. This
study in particular, observed that pedestrians and passengers
made up the majority of women road crash admissions,
which was consistent with public transportation patterns.
'This emphasizes their vulnerability on the road as pedestrians
and passengers tend to be the least protected on the road.
The researchers recommend that further research into the
disabilities of women road crash victims and its effects on
their life post-crash be conducted to further supplement the
knowledge of the burden of road crashes. Policies should
also focus on increasing safety measures for motorcyclists
and pedestrians, especially among women, such as increasing
helmet use and improving pedestrian walkability. It is also
recommended that hospitals ensure an adequate recording
of history variables relating to road traffic injuries to
completely capture the factors that contribute to mortality
and morbidity among women road crash patients.
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