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Abstract

Due to earthquakes, floods, tsunamis, civil wars, terrorism, etc., disasters are becoming more frequent and lethal on
a daily basis throughout the world. One of the manmade disasters is traffic accidents, which result in serious
injuries or can be fatal for people, particularly those between the ages of 1 and 44. Road accidents regularly put the
lives of 1.25 million people in danger. More than 20 to 50 million people annually experience non-fatal injuries that
could result in disability. While responding to a crisis, our main aim is to preserve lives. This is done in two steps:
firstly, we manage the life-threatening injuries, and secondly, we work to prevent secondary injuries by dealing with
the original injuries effectively. We require trauma centers and emergency medical services that are easily
accessible for the avoidance of secondary injuries and their successful recovery. To provide care for patients who
have sustained severe injuries, trauma centers offer the required tools, specialized resources, and a trauma team
with specialized training. A trauma center may treat all of the same illnesses and injuries that are treated in an
emergency room, and it can offer patients with catastrophic injuries prompt multi-disciplinary, all-inclusive
emergency medical care. The objective of this study was to assess how trauma centers, particularly those close to
highways, contribute to the management of trauma. A quantitative questionnaire was created for this purpose, and
the information gathered was then statistically compared, contrasted, and analyzed. The study concludes that
trauma management should be provided in close proximity to the site of incidents so that morbidity and mortality
can be reduced.
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INTRODUCTION

Earthquakes, floods, civil conflicts, terrorist operations, and tsunamis are just a few of the disasters that are
becoming more frequent every day around the world, causing enormous havoc and fatalities. In the last
decades, millions of people were affected worldwide by natural catastrophes, illustrating the scope of the
problem the globe faces". From 1994 and 2003, there were 58,000 deaths annually on average as a result of
natural disasters”. Both forms of disasters, including natural hazards and manmade disasters, cause
traumatic injuries and losses in terms of life and property, with car accidents being the most common
significant traumain case of manmade disasters. Throughout our everyday routine, we see several reports of
accidents through various media, including the news, social media, and publications. For people,
particularly those aged 1 to 44 years, it frequently results in severe injuries or may even result in death”.
Every year, 1.25 million people lose their lives in traffic accidents. From 20 to 50 million persons had non-
fatal injuries that may have left them disabled. Therefore, road accidents can safely be counted as
manmade disasters.

In order to further augment our discussion of categorizing road accidents as manmade disasters, we can
examine how many people die in traffic accidents in relation to population trends. Road safety, as the World
Health Organization (WHO) has noted, is not an accident. Road traffic deaths and injuries are predictable
and preventable; therefore, they fall into the category of manmade disasters. As indicated in Table 1, the
WHO published statistics on traffic fatalities in 2017. One in four Americans are injured and in need of
medical attention. Due to inadequate care provided during the “golden hour”, severe injury caused 97,860
fatalities in 1999, In China, 268,127 persons lost their lives in road accidents because timely surgical care
was not provided. The death rate in China, which is 2.87% per 100,000 people, places it at position 94 in the
world". In 2017, death rates per 100,000 employed individuals varied across different countries. The rates
were as follows: 0.87 in Belgium', 4.45% in Brazil®, 6.83 in Iran", 3.16 in India"", 3.68 in Iraq"", 2.22 in
Pakistan”, 0.05 in Netherlands, 1.75 per in Tirkiye"”, 1.52 in US"*, 1.05 in New Zealand"?, 0.51 in
Norway!”, 0.39 in United kingdom"”. These values are shown in Table 1. Among these given countries,
Iran shows the maximum rate of death with a world rank of 38, while the United Kingdom shows a
minimum death rate with a world rank of 180. If we observe Pakistan, it shows 27,081 deaths in 2017, which
can be attributed to a lack of critical care and surgical diagnosis"®.The latest interactive map up until 2019 is
shown in Figure 1",

Automobile traffic trauma leads to substantial economic fluctuation for victims, their dependents, and the
whole nation. The biggest losses of traumatic incident sequences are caused by the cost of therapy, lost
productivity, and activities that disrupt the families of trauma victims®". 3% of their gross domestic product
cost in most countries is due to road traffic crashes™.

Other trauma injuries are described based on the external cause of injury (e.g., burns, falls, drowning,
poisoning, and other blunt injuries)*”. More than 60% of accidents occur on roads, which include falls
35.7%, stuck by objects 18.27%, and motor vehicle injuries 12.5% . These accidents may cause thousands of
death per year due to unavailability of proper aid at that critical time™.

Over the world, injuries are a significant source of death and disability; in 2000, it was estimated that nearly
5 million people died as a result of injuries. As is the situation in Pakistan, which frequently experiences
manmade disasters such as traffic accidents that seriously harm human life. Our policies ensure that victims
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Table 1. Rate of road accident deaths, percentage of total death, death rate, and death rate ranking in circumpolar countries in 2017
per 100,000 employed

Countries Death % Rate World rank
China 268,127 2.87% 17.50 94
Belgium 800 0.88% 6.61 148
Brazil 47,068 4.45 21.96 72
Iran 22,143 6.83 30.32 38
India 278,383 3.16 22.51 67
Iraq 6,476 3.68 22.34 69
Pakistan 27,081 2.22 15.42 104
Netherland 607 0.50 2.81 179
Tiirkiye 6,954 1.75 8.85 135
United States 34,908 1.52 10.04 127
New Zealand 247 1.05 574 158
Norway 173 0.51 293 176
United Kingdom 1,846 0.39 2.58 180
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Figure 1. Interactive map showing mortality caused by road traffic injury (per 100,000 population).

survive by focusing on saving lives and addressing traumatic casualties properly. If it is not achieved, there
will be significant difficulties, which will lead to several issues.

Sustainable development goals (SDGs) also focus on health improvement, as SDG 3 states the importance of
ensuring healthy lives and promoting well-being for all at all stages of life. At a national level in Pakistan, the
emergency plans at national, provincial, and district levels are prepared for all levels of emergencies by
respective levels of authorities, which concentrate on the human health insurance®. The experience of
many developed & developing countries has demonstrated a significant reduction in road-related deaths
and injuries in the last two decades (WHO, 2014). The interventions made by these countries are not based
on rocket science and are often in sync with the five pillars of Road Safety detailed by WHO, viz.:
management, safe vehicles, safe roads, road user behavior, and post-crash response”’. According to the
author, the trauma center was badly needed along highways and motorways as there was no suitable facility
to provide medical treatment to those injured in road accidents in the near vicinity. It was also noted that
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“The center is properly equipped with the latest gadgets to provide complete health facilities to the villagers,
including women, living near the Super Highway” (Staff Report, 2017).

The development of the China-Pakistan Economic Corridor (CPEC) is a great development opportunity for
Pakistan. As traffic on these trade routes and the volume of vehicles and passengers increases, there will be
an enhanced propensity to traffic accidents with a sizeable number of injuries. Consequently, this will lead
to an increasing demand for trauma support and care to address these incidents. Proper handling of
traumatic causalities, with a focus on saving lives, is guided by established guidelines to make sure the
survival of victims. If these guidelines cannot be effectively implemented, there will be huge complications,
which will create many problems. So, we have to focus on the deficiencies found while responding to
trauma for better results. Because of the difficulties in evaluating the effectiveness of trauma centers and the
methodological limitations of previously published studies, the relative benefits of establishing an organized
system of trauma care remain controversial, especially classically responding to a disaster. For better
outcomes, we must concentrate on the shortcomings identified while responding to trauma. This study will
offer a suggested strategy for trauma centers for CPEC in order to improve their performance and enhance
overall patient care.

METHODOLOGY

The research design links the observed data in a logical way to provide an answer to the research question. It
serves as a roadmap or action plan for an empirical research study and outlines key concepts such as the
research methodology, sample, and tools and techniques used for data collection and analysis*. It describes
the measures necessary for obtaining the information needed to construct and solve research problems™”.
The quantitative research design was used to conduct this study. In a quantitative research design, a set of a
small number of structured questions is administered to a large number of respondents”*”. The collected
data thus can be statistically compared and contrasted. Moreover, the findings are clear and exact and have

29]

broad and generalized applicability for the entire population'

The abstract idea refers to a substantial collection of many cases from which a researcher draws a sample
and generalizes results from it™. The population of the study primarily consisted of the doctors from
trauma centers, allied health professionals, nurses, and paramedic staff in the study area, selected and
targeted for the data collection. The establishment of trauma centers for CPEC is a plan that will assist us in
maintaining both health care and economic growth. We define a sample as a finite part or subset of
participants drawn from the target population. In turn, the target population corresponds to the entire set of
subjects whose characteristics are of interest to the research team. Based on results obtained from a sample,
researchers may draw their conclusions about the target population with a certain level of confidence,
following a process called statistical inference”". The chosen population is, therefore, located in the vicinity
of the nearest highways. Also, it improves the tertiary-level accessibility of various places, which promotes
greater individual mobility and adaptability in socioeconomic activity"™. For this, research was conducted in
various cities in Pakistan, including Lahore, Kasur, Sahiwal, Chakwal, Attock, Rawalpindi, Gujranwala,
Sheikhupura, Okara, Layyah, Vehari, Bahawalnagar, Multan, Bahawalpur, LakkiMarwat, and Peshawar.

The inclusion and exclusion standards for choosing trauma centers and responders from the chosen
demographic are described. Trauma facilities close to roads, physicians, members of the Allied Health
Professions, nurses, and paramedics make up the whole personnel of trauma centers. In trauma centers,
patients are registered, and both the staff and the patients are citizens of Pakistan. Apart from motorways,
there are trauma hospitals where the staff members, including doctors, nurses, those of the Allied Health
field, unregistered clients, patients, and non-Pakistani employees, do not work in trauma centers. We could
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Figure 2. Graphical Framework of the study design.

measure every indication with 100 percent precision and give a perfect picture and information if all
secondary and tertiary healthcare facilities were surveyed. Yet, it would be costly and time-consuming to
deal with or gather data from all hospitals or healthcare facilities. So, to obtain estimates of the actual
indicators regarding the target population, i.e., all healthcare facilities at trauma centers on roads, it is
important to interview or choose a sample of these healthcare institutions. The stratified sampling
technique was used to choose the samples. The number of trauma centers or trauma care facilities to be
included in the study is referred to as the sample size in this situation. To accomplish the objective of this
study, a stratified Sample of 24 trauma centers, including 13 secondary care facilities and 11 tertiary care
facilities, was chosen [Figure 2].

RESULTS

Rating of trauma center according to trauma center level

An emergency hospital that treats patients with traumatic injuries, such as burns, unintentional wounds,
falls, building collapses, blast wounds, etc., is known as a trauma center. The various levels (Level I, II, III,
IV, or V) describe the different types of resources that are available in a trauma center and the annual
number of patients admitted. These are the classifications that specify US national guidelines for hospital
trauma care. Specialized treatment facilities enable us to help trauma patients recover. A Level I Trauma
Center is a tertiary care hospital that offers complete regional resources. All injured patients can begin
receiving final care at a Level II Trauma Center. Rapid evaluation, resuscitation, surgery, critical care,
stabilization of injured patients, and emergency operations are all capabilities of a Level III Trauma Center.
A Level IV Trauma Center has proven its ability to provide advanced trauma life support (ATLS) prior to
the transfer of patients to a higher-level trauma center. While a Level V Trauma Center offers initial
evaluation, stabilization, and diagnostic capabilities and prepares patients for transfer to higher levels of
care. According to Figure 3, the respondents were asked about responses concerning how they rate trauma
center services. Results show 49% of respondents claimed their trauma center is of level III according to
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Figure 3. Study participants rating for trauma center according to different trauma levels.

standard guidelines. In contrast, 40.7% of respondents showed that the condition of the trauma center is
level IV. Furthermore, 5.3% of respondents rated trauma centers at level II. The bar chart further explored
and narrated 4.4% of respondents claimed the trauma center is level I, which belongs to a teaching
institution or has all the recommended facilities.

Resources in a trauma center

The following chart [Figure 4] discussed the current number of facilities available in trauma centers. Results
show that 99% of respondents thought that less than ten ambulances were available in trauma
centers, whereas only 0.1% of respondents stated that there were 10-15 ambulances available. Moreover, the
majority (98% of the respondents) claimed that less than ten emergency wards were available, while only
one responded for 15-20 wards. When asked for the number of beds for trauma patients, 49% responded
that there are fewer than ten, while 27% agreed that 10-15 beds were available in trauma centers. 18% of
participants said that there were 15-20 beds, and only 0.4% responded that it is more than 20. With regards
to medical equipment availability, 9% of respondents claimed there were less than ten pieces of equipment
available in the trauma center. Whereas 60% of respondents showed that equipment was 10-15, 28%
responded for 15-20, while 3% of respondents said that more than 20 medical equipment were available.
The hygienic environment inquiry results show that 7% of them expressed that the hygienic conditions were
good in trauma centers. Meanwhile, (61%) more than one-third of the total respondents revealed that the
hygienic environment of the trauma center was satisfactory. 26% of the respondents suggested unhygienic
conditions at the trauma centers, while only 4% of the respondents claimed that the hygienic environment
was bad.

Positive changes within the past three years supporting the trauma center by the hospital’s
governing body including medical staff addition

In response to this question, 96% of respondents replied positively that the centers had been improved with
regard to the addition of new facilities and equipment, while only 4% claimed that no improvements were
observed in this period. 99.4% of respondents believed that medical professionals had improved during the
previous three years when it came to this topic. In comparison, only one of them expressed dissatisfaction
with it.

Significance of trauma centers near highways/superhighways in Pakistan

Responding to the question of significance of trauma centers near highways/superhighways in Pakistan,
100% of the respondents agreed and were convinced regarding the importance of trauma centers near
highways/superhighways in Pakistan.
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Figure 4. Available resources and facilities in a trauma center.

Availability of trauma centers along national highways saves any complications or secondary
injuries to seriously injured persons

It was found that scattering of availability of trauma centers along national highways was agreed to by all the
respondents, who all were convinced that it may result in the avoidance of any complications or secondary
injuries to seriously injured persons.

Availability of trauma centers on highways reduces the risk of death due to serious injuries
Answering the question of importance of trauma centers in reducing the risk of deaths and serious injuries,
the respondents opined that the availability of trauma centers on highways reduces the risk of death due to
serious injuries. We can easily infer from the obtained data that the majority of the respondents, 98.2%, rate
that the trauma system reduces the risk of death due to serious injuries on highways, while only one odd
respondent felt that it is not related to reducing death risks and was undecided about the association of
trauma centers toward reduction of risk of death.

Availability of trauma centers can save victims more efficiently than small or local healthcare unit
From the data gathered from the respondents, a comparison was drawn between the role of trauma centers
viz-a-viz small and local healthcare units in saving victims more efficiently. The results elucidate that the
majority of the respondents, 99.1%, agreed and were convinced that the availability of trauma centers can
save victims more efficiently than small or local healthcare units.

Rating the services of trauma centers and emergency centers (of the hospital) for the
incidents/accidents on highways/superhighways in Pakistan

Rating of services of trauma centers and emergency centers explains how much our trauma center is
working efficiently in accidental conditions near the highway. According to Figure 5, the respondents were
asked about responses concerning how they rate the services of trauma centers and emergency centers (of
the hospital) for the incidents/accidents on highways/superhighways in Pakistan. Results show that 48% of
respondents claimed that the trauma center has average results regarding the rating of trauma centers.
Whereas according to 30.1% of respondents, services of trauma centers and emergency accidents on
highways/superhighways in Pakistan are quite good. Furthermore, 14.2% of respondents said that services
provided by trauma centers at the golden hour are excellent. 6.2% of respondents believed services of
trauma centers were bad, while one of the respondents expressed that services of trauma centers and
emergency centers are very bad in emergency conditions.

Rating the management of trauma centers in Pakistan
Figure 6 exhibits the management rate of trauma centers in Pakistan. Results revealed that 49.6% of
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Figure 5. Rating of the services of trauma centers and emergency centers (of the hospital) for the incidents/accidents on
highways/superhighways in Pakistan.
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Figure 6. Management rating of trauma centers in Pakistan.

respondents rate the management of trauma centers in Pakistan at a satisfactory level, while more than one-
fourth (30.1%) agreed that the management of trauma centers in Pakistan was quite good. 14.8% of the
respondents strongly agreed that the management of trauma centers in Pakistan is excellent, while 5.3%
rated the management as bad, and only one of the respondents rated it as poor.

Availability of trauma center emergency number in case of an accident

In response to the availability of emergency numbers at trauma centers in case of an accident, the results
show that the majority (94%) of respondents agreed that there should be an emergency number of trauma
centers in case of an accident; in contrast, 5.4% of respondents did not find it quite relevant.

Lack of essential services at a trauma center causes death which can otherwise be saved by an
advanced medical facility

In response to the question to ascertain the role of lack of essential services at a trauma center, respondents
felt that the lack of services at the trauma center can lead to death, which otherwise could have been saved
by an advanced medical facility. The results show that all the respondents were convinced that the lack
services of at trauma centers can lead to death, while advanced care can save lives.

Transfer plan with a trauma center for acceptance of your trauma patients.

The results of this question indicate that the majority of the respondents (99.1%) agreed that there should be
a transfer plan within a trauma center for the acceptance of trauma patients. Meanwhile, only one of the
respondents disagreed with this point.

Number of trauma deaths during the last fiscal year (in accidents on highways)

The following chart [Figure 7] explains trauma deaths occurring during the last fiscal year (in
accidents on highways) in the light of responses received from the participants of the study. Given results
show that 53% of respondents claimed there had been more than 40 trauma deaths during the last fiscal
year. Whereas 44.2% of respondents said that there were 30-40 trauma deaths in the last fiscal year. 1.8% of
the respondents stated 20-30 trauma deaths and only 0.9% narrated less than 20 deaths.
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Figure 7. Trauma deaths during the last fiscal year (in accidents on highways).

Availability of education/training programs for physicians, nurses, and other supporting staff at a
trauma center

The availability of education/training programs for capacity building of physicians, nurses, and other
supporting staff at the trauma center was explored through this question. Results revealed that 95.6% of
respondents claimed that an education program for physicians, nurses, and other supporting staff exists at a
trauma center, and in contrast, 4.4% of respondents replied negatively.

Education programs for national highway authority drivers to handle emergencies

The results in reply to this question revealed that 86.7% of respondents agreed with the same point and
opined that driver’s education can save victims more efficiently than small or local healthcare units.
Meanwhile, 13.3% of respondents disagreed with this point.

Availability of dedicated blood banks at trauma centers (near highways/superhighways)

Figure 8 depicts concerns for Trauma centers (near highways/superhighways) with regard to having their
own blood banks. It was disclosed that the majority of the respondents (95.6%) said it is extremely
important for trauma centers to have their blood banks, which has also been emphasized in another study
but in the context of Covid-19 uncertainties™. Only 4.4% of the respondents did not find it important for
trauma centers to have their blood banks.

Availability of room/staff/equipment required to deal with burn patients in trauma centers near
highways

The question investigates the importance of the requirement of room/staff/equipment to deal with burnt
patients in trauma centers near highways. The results show that a minimum percentage of the respondents,
1.8%, suggested that there is no need for room/staff/equipment to deal with burned patients in trauma
centers near highways. In contrast, 98.2% of the respondents supported the statement that room/staff/
equipment is mandatory to deal with burned patients in trauma centers near highways.

In addition, we also conducted the open-ended query for facilities essentially required in the trauma center
near highways/superhighways. The majority of the respondents suggested advanced care facilities. This
further validates the behavioral tendencies of the respondents, where they recommended improving trauma
management, in which time complexity was the main issue. Most of the respondents claimed the
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Figure 8. Availability of dedicated blood banks at Trauma centers (near highways/superhighways).

importance of having first aid centers, availability of surgeons, small ICUs, trained medical officers, and
X-ray facilities. Additionally, they stressed that at least an ultrasound facility and, preferably, CT scan
machines were the most important apparatus that should be present in trauma centers.

Respondents’ responses regarding different aspects of availability and significance of trauma
centers and benefits along CPEC

Interestingly, it was found that every respondent was somehow acquainted with CPEC. Further to this
question, when questioned about the availability of these centers along the CPEC route, 74.1% of
respondents replied negatively, stating that there are no trauma centers on CPEC. Meanwhile, 25.9% of
respondents agreed to presence of some trauma centers near CPEC, although all the respondents agreed
and were convinced that there should be trauma centers on CPEC in Pakistan.

Another query was conducted to inquire about the benefits of trauma centers on CPEC. Analysis of the
results revealed that the majority of the respondents, 58%, thought it will help us to save the life of laborers
who are working on this project and was also significantly important for the natives. In addition to this, it
would accrue long-term benefits for road users in the future. Some respondents were of the view that it will
prove to be very beneficial to manage the trauma in the golden hour. 35% of respondents thought that it will
reduce the mortality and morbidity rate. In contrast, the remaining 7% of respondents opined against the
benefits of the trauma center. Moreover, the opinions of the respondent about the benefits of trauma
centers for adjacent areas of the CPEC route (such as villages near CPEC) revealed that the majority of
respondents (97.3%) strongly agreed, while 1.8% of the respondents agreed. Only one of the respondents
strongly disagreed and claimed that there would be no benefit for other areas than CPEC (such as villages
near CPEC).

Chinese staff ratio of the trauma center on CPEC

The following chart [Figure 9] discusses what ratio of Staff of trauma centers on CPEC should be from
China. Given results show that 45% of respondents agree and claim that there should be Chinese
representation in the staff ratio of a trauma center on CPEC. 33.6% of respondents disagree with this
suggestion. 18.6% of the respondents have neutral thoughts about the staff ratio. 1.8% strongly disagreed
with the presence of Chinese staff.

Patient’s part
This questionnaire is designed for patients about facilities being provided at the trauma center near
highways in various incidents or accidents condition. The results are discussed below.
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Figure 9. Figure showing the response to Chinese staff Ratio of a trauma center on CPEC from China.

Patient mode of transfer to the trauma center

The pie chart [Figure 10] narrates the opinions of the respondents as to how they were transferred to the
trauma center. The results reveal that more than half of the respondents, 61.8%, said they were transferred
to trauma centers via Rescue 1,122, while 21.6% of the respondents informed that they reached a trauma
center on their own. 14.7% were brought to the medical center by some passersby. A very minor share of the
respondents, 1.9%, said that they were transferred to the emergency through other modes.

Type of incidents that affect the victims

The results in Figure 11 show the type of incident/ accident generally suffered by these people. The results
narrated that 51% of respondents faced trauma injuries through road traffic accidents (RTAs). Moreover,
18.6% of respondents were hurt by falling from a height, while 16.8% bore injuries in case of a fight. 8% of
the respondents got injured due to fire incidents. Additionally, 5.3% of respondents were injured by the
blast.

Type of vehicle in case of RTA

The following chart [Figure 12] discusses the results regarding those people who suffered RTAs due to
different types of vehicles. Results show that 33.6% of respondents suffered RTAs due to motorbike -
motorbike collisions/faults, whereas 11.5% of those respondents stated that they bore injuries from
motorbikes - carts, motor car - public transport, and motorbike - public transport collisions/faults/
negligence. Further results demonstrated 4.4% of respondents claimed they got injured from motor car -
motor car. Additionally, 6.2% of respondents were those who suffered accidents by motor car - motorbike
and public transport - carts. 8.8% of respondents expressed they crashed by motorbike into a motor car.

Severity of injuries

Figure 13 validates triages of patients. A pie chart shows that 34.5% of respondents said that they were
minorly injured, while 32.7% of the respondents were moderately injured. In some portions, 31% of
respondents were those who suffered severe injuries, and only a marginal number of the respondents, 1.8%,
showed that they required resuscitation.

Type of injury
The following chart [Figure 14] discusses the type of injury to the patients. Given results show that 26.5%
of respondents bore open wounds, and 11.5% claimed that they endured open wounds with fractures.



Page 12 of 17 Rashid et al. Dis Prev Res 2023;2:7 | https://dx.doi.org/10.20517/dpr.2023.04

= Rescue

\ = Own Self

= Community

= Others

Figure 10. Estimated number of patients transferred to the trauma center.

= RTA

» H/o Fall
16.80% Hlo Fight

= Fire Case
Blast
18.60%

Figure 11. Distribution of patients with respect to the type of incident.

= Motor bike to Motor bike

* Motor bike to Motor car

Motor bike to carts

33.60% = Motor bike to Public Transport

L = Motor car to Motor bike

8.80% = Public Transport to Motor bike
Aoriar ® Public Transport to Motor car
11.50% = Public Transport to carts

u Public Transport to Public Transport

Figure 12. Type of vehicle in case of RTA.

Whereas 11.5% of respondents were those who experienced hardship due to crush injury, and 9.7% of
respondents claimed that they suffered close wounds and head injury. Moreover, there were 8% of the
respondents affected by a spinal injury. A few of them, 7.1%, were those suffering from the close wound
with fractures. 5.3% of respondents were hurt from burning. A very low percentage of respondents suffered
due to distress from the blast, blunt chest trauma, and amputated injuries.
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Figure 14. Distribution based on Injury type.

Treatment provided in the trauma center

Figure 15 discussed the treatment which was provided to the trauma-affected people. Results indicate that
48.7% of respondents said that they received first aid, whereas 31.9% of respondents stated that they were
entertained with supportive treatment. Moreover, 15% of the respondents claimed that they were provided
advance cure, and only 4.4% said that they were treated with resuscitation.

Outcome after treatment provided in the trauma center

Figure 16 explains the outcomes of patients after treatment showing that 50.4% of respondents said they
were discharged after proper treatment. Because they were treated on golden time, 29.2% of the respondents
were admitted for advance care to avoid inconvenience in the future. In some portions, 13.3% of
respondents having severe injuries were referred to the tertiary care center for specialized healthcare, and
unfortunately, 4.4% of patients expired because of improper resuscitation or no resuscitation on time. 2.7%
of patients were those who left against medical advice (LAMA).

Subsequently, after applying the statistics and interpreting the results of the analysis, the major findings of
the study are the following.
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Figure 15. Treatment provided to patients.
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Figure 16. Chart showing outcome after treatment.

DISCUSSION

The geography, climate change, and socioeconomic status in Pakistan make it susceptible to both natural
and manmade calamities. The impact of these catastrophes on people’s lives is significant. One of the health
effects of disasters that victims must deal with is injury, which can result in death and disability. In Pakistan,
a considerable number of people get injuries on a regular basis. RTAs are one of these prevalent injuries.
Injury management by trauma centers may lower the danger of fatality and handicap. The analysis
demonstrates the dire state in which trauma centers are now operating in our nation. The reason is that
trauma centers located close to roads typically have a limited supply of medical equipment and typically
have less than ten ambulances, emergency wards, and beds available. The reason for the shortage of facilities
is that 54% of trauma centers are chosen from secondary care; despite its shortcomings, it should be
improved in order to handle mass casualties properly. As a result, we argue that trauma hospitals should be
accessible from national highways in order to prevent complications or subsequent injuries in badly injured
people. 51% of respondents reported experiencing traumatic injuries as a result of RTAs. Motorbike crashes
into carts, vehicle crashes into public transportation, and motorbike crashes into public transportation
account for more than 50% of the injuries, while others suffered from fractures, crush injuries, open
wounds, wounds, and head injuries. In contrast to small or local healthcare facilities, trauma centers on
roads lower the chance of mortality from major injuries and improve victim control.
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Highways saw the majority of the fatalities on the road because of the significant truck, bus, and other
traffic. The significance of trauma centers near highways is highlighted when the aforementioned aspect is
taken into account. Especially in the present scenario where lots of road infrastructure is being developed in
Pakistan as CPEC routes. Yet, there are low-level trauma centers, such as level III or level II trauma on
roads. The majority of level I or level II trauma facilities are located within the cities, which is why patients
who were injured in major road accidents from neighboring hospitals are sent to tertiary care, which loses
time during the golden hour of treatment for these patients. Owing to the paucity of trauma treatment
facilities at District Headquarters (DHQ) and Tehsil Headquarters (THQ) levels, patients who suffer from
head injuries, crush injuries, open multiple fractures, blunt abdominal or chest trauma, or open multiple
fractures die before they can be taken to tertiary care hospitals. We must upgrade the trauma centers along
our highways, construct brand-new ones that are fully functional, and install all other facilities that are
advised for a secure Pakistan. This study suggested a proposal for a chain of trauma centers at CPEC, which
will be the longest international roadway in Pakistan, according to the necessity in light of the study
findings.

CONCLUSIONS

Trauma centers are critical infrastructures that are essential to managing injured people, and thousands of
people use their services on a regular basis. Their number, which was 195 in 2005, and distribution across
Pakistan varies by region and demand”*. The availability of trauma centers is increasing gradually, but there
are still issues that can be solved and that call for substantial efforts to be made in this direction, especially in
the current scenario of new routes development under CPEC. The objectives of the current study were to
investigate how trauma centers located near national highways treat trauma patients during disasters and to
make recommendations for how to establish trauma centers at CPEC. 30.1% of trauma centers and
emergency accidents occur on highways/superhighways in Pakistan. Nevertheless, the trauma center
management in Pakistan is just at a basic level and not at an advanced level. We came to the conclusion that
a trauma center and its emergency number should be available in case of an accident. A trauma center or
advanced medical facility on a major highway could prevent more deaths than they would otherwise
because of the intricacy of the time involved. Decision-makers are encouraged to conduct quick triage
procedures. A rapid triage can expedite the evacuation process and limit more casualties depending on the
varying evacuation priorities for the injured, the homeless, and the deceased™. Also, it could be beneficial
for a better recovery if we offered the transfer plan of the neighborhood trauma center because the past
fiscal year saw a 20% increase in trauma mortality. Also, in order to recover from this severe loss, we should
launch a specific training program for medical professionals, nurses, and other support staff in advanced
golden hour trauma management. The results of our surveys demonstrated that trauma clinics close to
roads can save victims more effectively than small or local healthcare facilities. On CPEC, there is only one
trauma center requiring expansion of the trauma center network along different routes.The staff intended
for the emergency center should be Pakistani. As anticipated due to the findings of this study, it would also
be introduced next to highways, much like trauma centers. That is important for the locals and will help us
save the lives of workers on the CPEC project. It will be important to handle the traumas during the “golden
hour”. We should upgrade the trauma centers already available on highways. There should be more trauma
centers on highways, especially heavy traffic highways, i.e., Indus highway, super highway, GT road,
Motorways, and CPEC routes. To make sure the services should be continued, trauma centers should be
properly evaluated every six months or once a year. Programs for basic trauma care for the community and
National Highway Authority (NHA) transporters and advanced trauma care for hospital staff must be
established, and their execution must be ensured. After a specific amount of time, there should be refresher
courses for hospital staff, community members, and NHA transporters.
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Toward the attainment of SDG 3 and reducing disaster risks, the importance of trauma centers cannot be
ignored. Though the research studies comprehensively cover different aspects related to the availability and
management of trauma centers, further studies need to be carried out keeping in view the latest research

and best practices for improving response to these manmade disasters™’.

DECLARATIONS

Acknowledgments

I express my gratitude and sincere appreciation to my worthy advisors, Dr. Naeem Shahzad and Dr. Farhan
Khalid, for their utmost guidance, patience, and help rendered to me.

Authors’ contributions

Authored the paper and carried out data collection and its analysis under the guidelines of Dr. Naeem
Shahzad: Rashid M

The paper was reviewed and improved: Shahzad N

Availability of data and materials
Data are available on Google response forms completed by respondents.

Financial support and sponsorship
The research was financed by the National University of Sciences and Technology, Islamabad, through
students Masters research funding.

Conflicts of interest
Both authors declared that there are no conflicts of interest.

Ethical approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Copyright
© The Author(s) 2023.

REFERENCES

1. Ritchie H, Roser M. “Natural disasters,” Our world in data. 2014.

2. Guha-Sapir D, Hargitt D, Hoyois P. Thirty years of natural disasters 1974-2003: the numbers. Belgium: Presses Universitaires de
Louvain, 2004.

3. Museru L, Mcharo C, Leshabari M. Road traffic accidents in Tanzania: a ten year epidemiological appraisal. East Cent Afr J Surg
2002;7. Available from: https://www.ajol.info/index.php/ecajs/article/view/136656 [Last accessed on 2 June 2023]

4. Jiang C, Lu L, Chen S, Lu JJ. Hit-and-run crashes in urban river-crossing road tunnels. Accid Anal Prev 2016;95:373-80. DOI
PubMed

5. Sanga P, Giesecke AH, Wilson WC, Sutcliffe AJ. Trauma: emergency resuscitation, perioperative anesthesia, surgical management.
USA: Informa Healthcare USA, Inc.; 2007. pp. 1-23.

6.  Huang TR, Zhang SW, Chen WQ, et al. Trends in nasopharyngeal carcinoma mortality in China, 1973-2005. Asian Pac J Cancer Prev
2012;13:2495-502. DOI

7. MacGillivray I, Spitz B, De Wel M, van Assche A. Maternal mortality and morbidity in Belgium. Biol Neonate 1989;55:30-3. DOI
PubMed

8. Boing AF, Rossi TF. Temporal trend in and spatial distribution of lung cancer mortality in Brazil between 1979 and 2004: magnitude,
regional patterns, and gender-related differences. J Bras Pneumol 2007;33:544-51. DOI PubMed

9. Kwon OH, Rhee W, Yoon Y. Application of classification algorithms for analysis of road safety risk factor dependencies. Accid Anal


https://www.ajol.info/index.php/ecajs/article/view/136656
https://dx.doi.org/10.1016/j.aap.2015.09.003
https://dx.doi.org/10.7314/apjcp.2012.13.6.2495
https://dx.doi.org/10.1159/000242883
http://www.ncbi.nlm.nih.gov/pubmed/2650743
https://dx.doi.org/10.1590/s1806-37132007000500009
http://www.ncbi.nlm.nih.gov/pubmed/18026652
https://pubmed.ncbi.nlm.nih.gov/26411325/

Rashid et al. Dis Prev Res 2023;2:7 | https://dx.doi.org/10.20517/dpr.2023.04 Page 17 of 17

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31

32.

33.

34.

35.

36.

Prev 2015;75:1-15. DOI PubMed

Grimm M, Treibich C. Determinants of road traffic crash fatalities across Indian States. Health Econ 2013;22:915-30. DOI PubMed
Zhao Z. Adult mortality in Asia. In: Rogers RG, Crimmins EM, editors. International handbook of adult mortality. Dordrecht:
Springer; 2011. pp. 133-50.

Sanchez-Triana E, Enriquez S, Larsen B, Webster P, Afzal J. Sustainability and poverty alleviation: confronting environmental threats
in Sindh, Pakistan: The World Bank, 2015.

Celik AK, Senger O. Risk factors affecting fatal versus non-fatal road traffic accidents: the case of Kars province, Turkey. J Traffic
Transp Eng 2014;4:339-51. DOI

Herttua K, Mékeld P, Martikainen P. Changes in alcohol-related mortality and its socioeconomic differences after a large reduction in
alcohol prices: a natural experiment based on register data. Am J Epidemiol 2008;168:1110-8; discussion 1126-31. DOI PubMed PMC
Heeley EL, Wei JW, Carter K, et al. Socioeconomic disparities in stroke rates and outcome: pooled analysis of stroke incidence studies
in Australia and New Zealand. Med J Aust 2011;195:10-4. DOI

Kristiansen T, Lossius HM, Rehn M, et al. Epidemiology of trauma: a population-based study of geographical risk factors for injury
deaths in the working-age population of Norway. Injury 2014;45:23-30. DOI

Chang K, Wu CC, Ying YH. The effectiveness of alcohol control policies on alcohol-related traffic fatalities in the United States.
Accid Anal Prev 2012;45:406-15. DOI PubMed

Joyia MQ, Murtaza M, Aslam MA, Irfan F, Liagat H, Naumani AR. Predictive accuracy of Apache-II for mortality in poly trauma
patients. TPMJ 2020;27:2314-9. DOI

Mortality caused by road traffic injury (per 100,000 population). 2020. Available from: https://data.worldbank.org/indicator/
SH.STA.TRAF.P5 [Last accessed on 2 June 2023].

Ghaffar A, Hyder AA, Masud TI. The burden of road traffic injuries in developing countries: the 1st national injury survey of Pakistan.
Public Health 2004;118:211-7. DOI PubMed

Hrymak V, Perezgonzalez J. The costs and effects of workplace accidents: 20 case studies from Ireland; Health and Safety Authority
Series; 2007. Available from: https://arrow.tudublin.ie/cgi/viewcontent.cgi?article=1000&context=schfsehrep [Last accessed on 14
June 2023].

Villaveces A, Mutter R, Owens P, Barrett M. Causes of injuries treated in the emergency department, 2010. UMBC School of Public
Policy Collection; 2013. Available from: https://pubmed.ncbi.nlm.nih.gov/24006548/ [Last accessed on 14 June 2023].

Friedman G, Silva E, Vincent JL. Has the mortality of septic shock changed with time? Crit Care Med 1998;26:2078-86. DOI
PubMed

Ainuddin S, Routray JK. Institutional framework, key stakeholders and community preparedness for earthquake induced disaster
management in Balochistan. Disaster Prev Manag 2012;21:22-36. DOI

Choukolaei HA, Ghasemi P, Goodarzian F. Evaluating the efficiency of relief centers in disaster and epidemic conditions using multi-
criteria decision-making methods and GIS: a case study. /nt J Disaster Risk Reduct 2023;85:103512. DOI PubMed PMC

Simonsen J, Barenholdt JO, Biischer M, Scheuer JD. Design research: synergies from interdisciplinary perspectives. UK: Routledge,
2010.

Kothari CR. Research methodology: methods and techniques. New Delhi: New Age International, 2004.

McMillan JH, Schumacher S. Research in education: evidence-based inquiry. USA: MyEducationLab Series, Pearson, 2010.

Jick TD. Mixing qualitative and quantitative methods: triangulation in action. A4dm Sci Q 1979;24:602-11. DOI

Osborne JW, Costello AB, Kellow JT. Best practices in exploratory factor analysis. Pract Assess Res Evaluation 2005;10:1-9. DOI
Martinez-Mesa J, Gonzalez-Chica DA, Duquia RP, Bonamigo RR, Bastos JL. Sampling: how to select participants in my research
study? An Bras Dermatol 2016;91:326-30. DOI PubMed PMC

Callen M, Gulzar S, Hasanain A, Khan AR, Khan Y, Mehmood MZ. Improving public health delivery in Punjab, Pakistan: issues
and opportunities. The Lahore Journal of Economics; 2013. p. 249. Available from: https://
projects.iq.harvard.edu/files/epod/files/ improving_public_health delivery in_punjab_pakistan.pdf [Last accessed on 14
June 2023].

Ghasemi P, Goodarzian F, Abraham A, Khanchehzarrin S. A possibilistic-robust-fuzzy programming model for designing a game
theory based blood supply chain network. App! Math Model 2022;112:282-303. DOI PubMed PMC

Rathore MF, Rashid P, Butt AW, Malik AA, Gill ZA, Haig AJ. Epidemiology of spinal cord injuries in the 2005 Pakistan earthquake.
Spinal Cord 2007;45:658-63. DOl PubMed

Ghasemi P, Goodarzian F, Abraham A. A new humanitarian relief logistic network for multi-objective optimization under stochastic
programming. Appl Intell 2022;52:13729-62. DOI PubMed PMC

Ghasemi P, Goodarzian F, Mufiuzuri J, Abraham A. A cooperative game theory approach for location-routing-inventory decisions in
humanitarian relief chain incorporating stochastic planning. Appl! Math Model 2022;104:750-81. DOI


https://dx.doi.org/10.1016/j.aap.2014.11.005
http://www.ncbi.nlm.nih.gov/pubmed/25460086
https://dx.doi.org/10.1002/hec.2870
http://www.ncbi.nlm.nih.gov/pubmed/22936645
https://dx.doi.org/10.7708/ijtte.2014.4(3).07
https://dx.doi.org/10.1093/aje/kwn216
http://www.ncbi.nlm.nih.gov/pubmed/18718894
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2727242
https://dx.doi.org/10.5694/j.1326-5377.2011.tb03180.x
https://dx.doi.org/10.1016/j.injury.2013.07.007
https://dx.doi.org/10.1016/j.aap.2011.08.008
http://www.ncbi.nlm.nih.gov/pubmed/22269524
https://dx.doi.org/10.29309/tpmj/2020.27.11.4460
https://data.worldbank.org/indicator/SH.STA.TRAF.P5
https://data.worldbank.org/indicator/SH.STA.TRAF.P5
https://dx.doi.org/10.1016/j.puhe.2003.05.003
http://www.ncbi.nlm.nih.gov/pubmed/15003410
https://arrow.tudublin.ie/cgi/viewcontent.cgi?article=1000&context=schfsehrep
https://pubmed.ncbi.nlm.nih.gov/24006548/
https://dx.doi.org/10.1097/00003246-199812000-00045
http://www.ncbi.nlm.nih.gov/pubmed/9875924
https://dx.doi.org/10.1108/09653561211202683
https://dx.doi.org/10.1016/j.ijdrr.2022.103512
http://www.ncbi.nlm.nih.gov/pubmed/36589677
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9791142
https://dx.doi.org/10.2307/2392366
https://dx.doi.org/10.4135/9781412995627.d8
https://dx.doi.org/10.1590/abd1806-4841.20165254
http://www.ncbi.nlm.nih.gov/pubmed/27438200
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4938277
 https://projects.iq.harvard.edu/files/epod/files/improving_public_health_delivery_in_punjab_pakistan.pdf
 https://projects.iq.harvard.edu/files/epod/files/improving_public_health_delivery_in_punjab_pakistan.pdf
https://dx.doi.org/10.1016/j.apm.2022.08.003
http://www.ncbi.nlm.nih.gov/pubmed/35946032
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9352651
https://dx.doi.org/10.1038/sj.sc.3102023
http://www.ncbi.nlm.nih.gov/pubmed/17228354
https://dx.doi.org/10.1007/s10489-022-03776-x
http://www.ncbi.nlm.nih.gov/pubmed/35677730
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9163870
https://dx.doi.org/10.1016/j.apm.2021.12.023

