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1. Introduction

  Trauma, one of the major health problems worldwide, causes about 

10% of deaths, and induces 5.1 million deaths per year. In addition, 

trauma is the main reason for disability, loss of labor ability and 

the decrease of life quality. There are more than 100 million people 

living with some forms of disability. The age distribution of trauma 

is mainly in the young adults, causing serious economic burden to 
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the society and family, with billions of dollars of the annual social 

cost, and 90% of trauma deaths occurrs in low- and middle-income 

countries[1,2]. Through the improvement of  trauma treatment ability, 

nearly 2 million lives can be saved each year in low- and middle-

income countries, which reminds us that we must appeal to the 

whole society, especially the medical staff, to pay more attention to 

the improvement of trauma treatment ability[3]. Due to the unique 

geographical characteristics of Hainan Island, there are only two 

transportations able to leave the island by sea and air. However, 

in the event of strong earthquakes, tsunamis and typhoons, these 

two modes of transportation are both useless. Therefore, only 

by improving the local trauma treatment ability can save more 

trauma patients[4]. Consequently, it is of great social significance to 

investigate the epidemiological characteristics of trauma patients in 

the subtropical region of Hainan Province and primary trauma care 

(PTC) training in China for the improvment the level of medical staff 

on trauma care.

  The study of trauma epidemiology not only can provide references 

for the prevention and treatment of trauma, but also can afford some 

information for the government to formulate corresponding laws 

and regulations, as well as emergency plans and so on. And PTC 

training is an internationally recognized trauma training. It aims at 

improving the ability of doctors and nurses to cure trauma quickly 

and systematically[5]. From January 5th 2017 to January 8th 2017, the 

Chinese Trauma Surgeon Association conjunction with the Hainan 

Provincial Trauma Medical Center and the Sanya People’s Hospital, 

carried out China trauma care training (CTCT) for relevant medical 

staffs in Hainan Province. By comparing the difference in the skill 

level of trauma first aid among trauma treatment related medical 

personnel before and after CTCT training in Hainan Province, this 

study explored the effect of CTCT on improving medical staffs’ 

trauma treatment skill level and provided theoretical basis and 

references for the application and popularization of CTCT training 

in Hainan Province and other places.

  

2. Materials and methods

2.1. Respondents

  From January 1st 2015 to January 1st 2016, the data of 2 476 trauma

patients in The First Affiliated Hospital of Hainan Medical College, 

Hainan people’s Hospital, Haikou people’s Hospital, The Second 

Affiliated Hospital of Hainan Medical College and Sanya People’s 

Hospital were collected retrospectively. The repeat hospitalization 

of same trauma  and incomplete information were excluded. At the 

same time, 105 medical personnel from emergency departments 

of five hospitals participated in CTCT from 01-01-2016 (Before 

training) to 12-31-2017 (After training), including 40 doctors and 65 

nurses.

2.2. Data sources

  Using Delphi method  relevant trauma experts and epidemiologists 

were consulted to generate trauma epidemiology registration form [6]. From 

January 1st 2015 to January 1st 2016, we retrospectively collected 

the epidemiological data of trauma patients in The First Affiliated 

Hospital of Hainan Medical College, Hainan people’s Hospital, 

Haikou people’s Hospital, The Second Affiliated Hospital of Hainan 

Medical College and Sanya People’s Hospital. From 01-01-2016 

(Before training) to 12-31-2017 (After training), the differences 

in the ability to grasp the treatment of trauma were compared. 

Selection criteria: The ISS score of patients with severe trauma was 

≥16. Exclusion criteria: Patients who gave up treatment and lacked 

clinical data. During the study, a team of specially trained trauma 

surgeons and emergency surgeons recorded daily information 

on the gender, age, occupation, time of injury, location, cause of 

injury and other relevant information required for registration of 

patients admitted to trauma centres. Each project was evaluated by 

the training teacher before and after the training, and recorded the 

theoretical level, operation of trauma first aid skills, assessment 

results of field drills in different CTCT stages (before training 

and after training) were recorded. The operation time of tracheal 

intubation during the treatment of severe trauma, the time of general 

examination, the time of rescue, the time of emergency stay and the 

time of preparation before operation in the course of treatment of 

patients with severe trauma; the rate of misdiagnosis and mortality 

of patients with severe trauma were recorded as well.

2.3. Statistical methods

  Conversion of Excel form into GraphPad Prism 6 format software 

to analysize, measurement data were expressed by mean standard 

deviation (x±SEM).  The independent samples of measurement data 

were tested by t-test, and the count data were tested by 氈
2. (P<0.05) 

showed a statistical difference, and P<0.01 showed the difference 

was statistically significant.

3. Results

3.1. Epidemiological profile

3.1.1. Gender and age distribution of trauma patients
  A total of 2 476 trauma patients were collected, including 1 656 

males and 820 females, and the male: female ratio was 2:1; The 

gender gap between men and women was not significant between 

the ages of 0-9 years; There were more women than men in the age 

group of people older than 60, and more men than women between 

the ages of 10 and 60. The patients ranged from 0-100 years old 

with an average age of 39.63 years old. The proportion of patients 

who were 30-29 years old was 22.94%; 30-39 was 14.46%; 40-49 

-
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was 16.40% (Table 1).

Age (year)  Males (n) Females (n) Total (n)

0-9 92 98 190 (7.67%)
10-19 150 44 194 (7.84%)
20-29 444 124 568 (22.94%)
30-39 258 100 358 (14.46%)
40-49 292 114 406 (16.40%)
50-59 194 88 282 (11.39%)
≥60 226 252 478 (19.31%)
Total 1 656 (66.86%) 820 (33.12%) 2 476 (100.00%)

Table 1 
Gender and age distribution. 

3.1.2. Time of injury, occupations and locations distribution
of trauma patients
  The number of injuries was the highest in May, and the months with high 

incidence of trauma was from October to January next year (Figure 1A); 

Within 24 h a day,  the number of trauma patients increased in three time 

periods: 11:00 to 13:00, 18:00 to 19:00, and 23:00 to 03:00 (Figure 1B). 

In term of occupational distribution, farmer were the highest, followed 

by workers, retiress, students and intellectuals (Figure 1C). Referred to 

locations of injury, most injuries occurred on roads, followed by in family, 

in restaurants or entertainment facilities, and factories or construction sites 

(Figure 1D).

3.1.3.  Cause of injury, location distribution and trauma score 
of patients
   In sequence, 685 cases of injury caused by traffic accident 

(27.67%)(189 cases of electric bicycles), followed by falling down, 

falling high, mechanical injury, and beating injuries (Figure 2A). 

The locations of injury was 1 026 cases of limb injury (41.44%),  

followed by head and face, chest, abdomen, neck, and pelvis 

(Figure 2B). Minor injuries with ISS score no more than 16 

accounted for 1 893 cases (76.45%); followed by 16<ISS score<25, 

and ISS≥25 (Figure 2C); 924 patients with craniocerebral injury 

GCS score 13-15 (51.84%), followed by 9-12 points (40.26%)

(Figure 2D).

3.2. Effect of CTCT on improving the level of trauma treatment

3.2.1. Effect of CTCT on improving the level of trauma first 
aid skills
  After CTCT, the average score and rate of qualification were 

increased. The rate of qualification increased from 59.05% to 

88.57%, and the difference was statistically significant before 

and after the training (P<0.05) (Table 2); The success rate of the 

axis turning-over training was 59.05% higher than that before the 

training (55.24%), but there was no significant difference before 

and after the training, and there was no statistical significance 

(P>0.05). The success rate of other skills was improved 

significantly (P<0.05) (Table 3); And all the skills in the field 

examination were improved obviously (P<0.05) (Table4). It 

showed that after CTCT, the theory knowledge, skill operation and 

field practise level of medical personnel occupied in trauma care 

were improved obviouly.

Item  Before After t  χ2 P
Test scores 57.64±0.85  71.42±0.84 11.50 190(7.67%) <0.01

Qualified rate  59.05%(62/105) 88.57%(93/105)  23.67 194(7.84%) <0.01

Table 2
Comparison of CTCT Theory Test scores training (n=105).

Item Before After χ2 P
Cervical fixation 60.95%(64/10) 81.90%(86/105) 11.29 <0.01

Open airway 64.76%(68/105) 85.71%(90/105) 12.37 <0.01

Ring puncture 43.81%(46/105) 64.76%(68/105) 9.29 <0.01

Simple ventilator 68.51%(72/10) 95.24%(100/105) 25.19 <0.01

Intubation 60.95%(64/105) 91.43%(96/105) 26.88 <0.01

Thoracentesis 50.48%(53/105) 72.38%(76/105) 10.63 <0.01

Limb fracture fixation 60.00%(63/105) 84.76%(89/105) 16.10 <0.01

Hemostasis 68.57%(72/105) 89.52%(94/105) 13.92 <0.01

Axial rollover 55.24%(58/105) 59.05%(62/105) 0.31 0.58

Table 3
Comparison of success rate skill training (n=105).

Item Before After χ2 P
Airway and cervical protection 59.05%(62/105) 80.00%(84/105) 10.88 <0.01

Breathing and ventilation 67.62%(71/105) 89.52%(94/105) 14.96 <0.01

Circulation and bleeding control 55.24%(45/105) 72.38%(76/105) 6.68 <0.01

Neurological assessment 51.43%(54/105) 75.24%(79/105) 12.82 <0.01

Whole body examination 64.76%(68/105) 86.67%(91/105) 13.70 <0.01

Table 4 
The comparison of qualification rate in field drills (n=105).

3.2.2. Effect of CTCT training on emergency trauma skills in  
treatment of severe trauma patients
  Gender, age, and ISS scores of severe trauma patients were 

compared, but there was no statistical difference before and after 

training (Table 5). There was no statistical difference in baseline 

consistency of clinical data (P>0.05). It illustrated the comparability 

of the data between the two groups.

Groups Cases Male Age(years) ISS(point)
Before 381 301 36.0±21.0 21.7±5.77
After 436 323 39.1±20.3 22.2±5.43

P 0.55 0.79 0.84

Table 5
Gender, age, and ISS scores of severe trauma patients.

  

  After CTCT, the time of tracheal intubation and thoracic puncture 

closed drainage in the process of first aid of trauma was shortened 

obviously, and the success rate was significantly improved (P<0.05). 

It showed that CTCT could improve the level of trauma first aid 

skills of medical personnel concerned with trauma treatment. (Table 

6, Table 7).
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Figure 1. Time of injury(A&B), Occupations of injury(C), Location of injury(D).

Figure 2. Cause of injury(A), Part of injury(B), Degree of injury(C), GCS score of injury(D).
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Item Before After χ2 P
Intubation (39.25%)42/107 (52.82%)75/142 4.51 0.034
Thoracentesis (42.86%)24/56) (77.89%)74/95 18.99 <0.01

Table 6
Comparison of the one-time success rate.

Item Before After t P
Intubation 63.70±11.06(n=107) 34.50±6.15(n=142) 7.29 <0.01

Thoracentesis 16.70±2.16(n=56) 12.50±2.08(n=95) 4.43 <0.01

Table 7
Comparison of the operation time of trauma first aid skill. 

  There were significant differences in general body examination, 

rescue, imaging examination, emergency stay and preoperative 

preparation time of patients with severe trauma between post-

training and pre-training (P<0.05), and after training, all of them 

were significantly shortened. It showed the medical personnel 

concerned with trauma treatment improved the therapeutic effect of 

severe trauma patients after CTCT training (Table 8).

Item Before After t P
Systemic examination(m) 14.53±0.333(n=404) 10.90±0.225(n=436) 9.03 <0.01

Rescue time(m) 60.83±1.386(n=202) 27.95±0.360(n=276) 22.95 <0.01

maging examination(h) 1.03±0.020(n=404) 0.55±0.011(n=436) 21.51 <0.01

Emergency detention(h) 1.19±0.017(n=404) 0.58±0.011(n=436) 29.46 <0.01

Emergency preoperative(h) 1.80±0.050(n=257) 1.34±0.033(n=281) 7.52 <0.01

Table 8
Comparison of the treatment efficiency of severe trauma patients

  The rate of misdiagnosis of severe trauma patients was decreased 

from 26.24% to 15.60%, the level of trauma diagnosis of the medical 

personnel concerned with trauma treatment was improved. The 

mortality rate decreased from 18.81% to 15.37%. But the mortality 

rate was not statistically significant (P>0.05). It showed that after 

CTCT, the level of treatment on severe trauma of the medical 

personnel concerned with trauma treatment was improved (Table 9).

Item Before After χ2 P
Misdiagnosis 26.24% (106/404) 15.60%(68/436) 14.4 <0.01
Mortality 18.81% (76/404) 15.37%(67/436) 1.762 0.18

Table 9
Comparison of the misdiagnosis and mortality of severe trauma 
patients.

4. Discussion

  The risk factors of trauma patients are distinct in different 

periods, so are patients’ sex and age. There is no significant 

difference of gender between males and females aged 0-9 years. 

Female patients over the age of 60 are more than male, probably 

because females have longer life expectancy than males and most 

postmenopausal females over 60 years old own an increas risk of 

fracture; The ratio of males and females aged from 10 to 60 years 

old is 2.84:1, owing to males’ occupation, physical labor and other 

relevant reasons; Patients with trauma mainly concentrate in the 

age of 20-59, accounting for 65.19%, suggesting that the trauma 

mainly occurs in young adults, which is similar to other regions of 

the world[7]. In the occupation distribution, farmers accounted for 

29.73%, followed by the workers, and the retirees are ranked at the 

third position. Understanding the time and location of trauma is 

of great significance in preventing the occurrence of trauma. The 

high incidence of trauma between 11:00-13:00 and 18:00-19:00 

is mainly due to the increase number of traffic accidents resulted 

from traffic jams in the afternoon rush hours. The number of 

trauma patients increase during the period of 23:00 to 03:00. 

On May, in a monthly view of the largest number of trauma 

patients is associated with the subtropical climate in Hainan 

Province, where the weather becames gradually hot after May, 

and the abundant nightlife, leading the increase of risk factors , 

such as fighting and drunk driving. From October to January, the 

number of patients begins to rise, for Hainan province is the most 

popular resort for travelers and olds to hibernate, which leads to a 

significant increase in the number of people in Hainan in winter, 

and the corresponding increase of trauma patients. Matering the 

law of time can help trauma centers allocate medical resources, 

developing trauma treatment plans, and ensure the timeliness 

and effectiveness of trauma treatment. A total of 685 cases 

of traffic accident with the percentage of 27.67, occupies the 

first place of total accidents, among which there are 189 cases 

of electric bicycle accidents. According to the data of Hainan 

police, there are approximately over three million electrombiles 

on the island. These high speeding electrombiles which is illegal, 

rided without helmet result in frequent traffic accidents. Therefore, 

traffic police departments and transport management should 

resolutely restrict the number of electromibles and establish local 

networks of electromibles. In addition, the regulation of driving 

with helmets and other preventive measures are needed. A total 

of 370 cases happen in restaurants or entertainment facilities, and 

occupies the third place of trauma incidence. Hainan is a big tourist 

province, the service industry is highly developed with amounts 

of dining and entertainment places. Consumer groups are mainly 

consisted of young people; Alcoholism, gambling, entertainment 

and other reasons cause a lot of fighting events, indicating that the 

management departments and public security organizations should 

jointly strengthen the regulations and management of dining  and 

entertainment places. The age distribution of over 60 is 478 cases, of 

which 458 cases are retired, suggesting that the elderly should not 

be ignored. At present, the aging population in China is about 1 

200 million people, with a trauma rate of 16%-20%. About 2 million 

elderly people are injured due to a variety of reasons. Because of 

the unique geographical location of Hainan Province, the average 

life expectancy is the longest in China, and the number of elderly 

migrants to Hainan is increasing year by year[8]. Therefore, families, 
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hospitals, society and government departments need to pay more 

attention to the prevention and treatment of trauma in the elderly[9].

  The PTC training began in 2004 with the International Committee 

For Primary Trauma Care. The teaching material, Handbook on 

PTC, which is edited and written by the World Health Organization, 

focuses on practical and standard trauma training for emergency 

surgeons and anesthetists, and has been implemented in 56 countries,  

becoming one of the most influential continuing medical education 

programs in the world[10]. Primary trauma treatment training is a 

total of three-day courses, including one-day theoretical course, one-

day field exercise and one-day teacher’s taught course, to develop 

and standardize the trauma treatment ability of the medical staffs 

involved in trauma treatment[11]. CTCT was launched in Wuhan 

in September 2010, and then carried out in four national training 

centers. It is of great significance to improve the students’ ability in 

trauma treating, including theoretical level, trauma first aid skills 

and field exercise results[12]. The requirement of timely and effective 

treatment for severe trauma patients is much higher than that of other 

non-emergency patients. Trauma treatment should strive to integrate 

effective treatment resources. If timely and effective treatment can 

be achieved, the mortality rate and disability rate of patients are 

able to be significantly reduced[13]. After CTCT, the whole body 

examination, rescue, imaging examination, emergency stay time 

and preparation time before operation are shortened significantly in 

the course of treatment of severe trauma patients in five hospitals in 

Hainan Province. For the patients with severe trauma, prolonging 

the emergency stay time can significantly increase the mortality 

rate, and the limited ability of emergency surgery personnel, the 

excessive emergency room consultations, the unreasonable imaging 

examination time, the congested emergency room, and so on can 

cause the retention of patients in the emergency room[14]. While 

the CTCT pays attention to the basic clinical skills training, and 

does not rely on other specialties, so it shorten the emergency stay 

time. CTCT training stress the requirement for a rapid and effective 

initial assessment of trauma within 2 min, which can save more 

time for treatment of patients with severe trauma, and patients with 

severe trauma, can be transferred to ICU for monitoring or damage 

control surgery as soon as possible. Surgery is the only way to 

control the patient’s condition[15]. The treatment of severe trauma 

patients after CTCT can shorten the time of emergency preparation 

before operation and improve the prognosis[16]. Severe trauma often 

involves multiple parts and organs at the same time, and there are 

multiple types of open and closed trauma[17]. Most patients suffered 

disturbance of consciousness, such as restlessness, apathy, coma, 
etc., they can’t describe their condition accurately, but the trauma 

of some substantive organs is not obvious in the early stage[18]. 

The emergency surgeons, especially the young surgeons, who 

have limited expertise and experience, are prone to misdiagnosis 

of important sites[19,20]. CTCT emphasizes the overall concept of 

trauma treatment. First of all, it is necessary to make a preliminary 

assessment of A: trachea; B: respiration and C: circulation. Under the 

premise of stable respiration and circulation, a general examination 

is needed to avoid missed diagnosis as far as possible[21]. After 

CTCT, the rate of misdiagnosis has decreased from 26.24% to 

15.60%, suggesting that CTCT can improve the diagnostic level of 

medical personnel concerned with trauma treatment. The mortality 

rate for severely traumatized patients has decreased from 18.81% 

to 15.37%, which shows to some extent that training can reduce the 

mortality of severely traumatized patients. 

  The collection of samples in this study is pretty limited, the number 

of trauma patients for a year of statistics in only five hospitals in 

Hainan Province has some certain limitations. The CTCT was 

carried out for one year, so the training time was too short, and the 

medical staffs was not proficient in CTCT; The patients with severe 

trauma were investigated in only five hospitals in Hainan province 

every year, leading to few severe trauma cases and limited data.

  Trauma epidemiology in Hainan is closely related to its special 

geographical environment. The gender ratio of male and female 

patients with trauma is distinct at different age. Hainan is also one 

of the places of longevity in China, the trauma of the elderly should 

not be ignored. The floating population increases significantly in 

winter for the travelers and “migratory birds” from the mainland of 

China to the island, resulting in an increase of traumatic population. 

The climate in four seasons of Hainan is suitable, the abundant 

nightlife on the island which is an international tourist island and the 

a high amount of dining and entertainment places causes the trauma 

patient at wee hours to be more than other time. On the other hand, 

the volume of electrombiles in Hainan are extremely large, and 

electrombile accidents are more than  other regions of the country, 

which is also an issue need to be paid attention. These special 

epidemiological features provide a reference for the prevention and 

treatment of trauma in Hainan International Tourism Island, and 

can also provide some information for the government to formulate 

corresponding laws and regulations, as well as emergency plans 

and other relevant strategies. In this study, it also finds that CTCT 

improves the level of theoretical knowledge and first aid skills of 

medical personnel involved in trauma treatment, reduces the rate 

of misdiagnosis of severe trauma, and improves the success rate 

of treatment for severe trauma patients. Therefore, it is suggested 

that all medical personnel involved in trauma treatment should 

regularly attend CTCT. Health departments and medical education 

departments may consider extending CTCT and continuing 

education programs to Hainan and other parts of China.
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