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Background: Road traffic safety has considerably improved in China. However, the changes may differ in the economically backward and altitude higher western region. This study aims to investigate changes in the occurrence and severity of traffic casualties in western China and illuminate several key causal factors.

Materials and methods: Traffic accident data from the Annual Traffic Accident Statistics Report combined with population and vehicle data from the China Statistics Bureau between 2009 and 2019, were retrospectively analyzed. Traffic accident numbers, fatalities, human injury (HI), case fatality rates (CFR), mortality per 100,000 population (MRP), and mortality per 10,000 vehicles (MRV) were compared between the western and eastern regions. The HI, CFR, MRV, and MRP between the four groups based on the altitude of cities, below 500 meters, 500 to 1,500 meters, 1,500 to 3,000 meters, and over 3,000 meters, were compared using one-way analysis of variance. One hundred and seventy-eight cases of extremely serious traffic accidents were further analyzed in terms of accident occurrence time, vehicle type, road grade, road shape, accident pattern, and accident reason. The differences of accident characteristics between the eastern and western regions were compared using the chi-square test.

Results: The number of traffic accidents and fatalities decreased in low-altitude areas in western China. However, there was a significant increasing trend in the high altitude area. The HI, CFR, MRV, and MRP were higher in the western region than that in the eastern and national. Those accident indicators tended to increase with increasing altitude. And there were statistically significant differences (p < 0.05) among groups from different altitudes. Chi-square test results show that there are statistically significant differences (p < 0.05) in term of road grade, road shape, accident pattern between eastern and western. Low-grade roads, combined curved and sloping roads, and rollover were significant features associated with traffic accidents in the western region. Bad roads were the main cause of rollover accidents in western China, which will lead to more serious casualties. Over speeding, overloading, bad weather, vehicle failure, and driver error were the top five accident causes.

Conclusion: Traffic accidents are increasing in high-altitude areas of western China, and they lead to more severe casualties. The characteristics of serious traffic accidents in this part of the country differ from those of the eastern regions. Improving road safety facilities, restrictions of speed, and improving medical treatment at accident scenes may be effective measures to reduce traffic accidents related injuries in the western region.
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Introduction

Globally, road traffic accidents have become a major public health concern, which caused more than 1.35 million deaths and 50 million injuries every year (1). Road traffic injuries have become one of the leading contributors to regional and global disease and injury burden, especially in low- and middle-income countries (2, 3). The increase in the number of accidents has been curbed, but there are still a large number of casualties (4). The regional distribution of road traffic accidents in China, similar to the global situation, varies significantly. In addition, registered drivers and vehicles are increasing rapidly in the western region owing to the development of the Chinese economy. Road traffic condition in this region may therefore be changing (5). Therefore, road traffic accident prevention in western China needs more attention.

The most typical geographical feature of western China was the high altitude (6). There were numerous risk factors that contribute to traffic accidents in high altitude areas, including longer steep road sections, snow blindness among drivers due to mountain snow, and fatigue during driving that occurs due to low partial pressures of oxygen (7, 8). On the other hand, trauma injuries were more severe in high-altitude regions because of the high incidence of shock, reduced resuscitation capacity tolerance, and early occurrence of multi-organ failure (9). Furthermore, the western region accounts for 72% of the total land area. However, owing to considerably disproportionate development in the different regions, the western region contributes to only 20.1% of the gross domestic product (10). Building roads at high altitudes remains a challenge due to the lack of road construction investment. In addition, roads at high altitudes are usually considered to be bad due to topographical features. The bad roads and limited medical resources may have prevented the injured from receiving timely treatment and possibly caused serious casualties (11). Based on the above reasons, the population in the West might suffer from more serious public health threats (12, 13).

The number of accidents and fatalities is a direct indicator of the basic traffic safety situation. Commonly used additional evaluation indices include the quantity per unit of population, quantity per unit of registered vehicles (14). These indices have been used for time series analysis or cross-country comparisons and to estimate the overall level of traffic safety on the road. However, there were little literature on accident severity and its variation over time, as the population fatality index is an indicator that combines population accidents and accident fatalities. Hayakawa et al. (15) introduced two indicators, namely, human injury (HI) and case fatality rate (CFR), to compare traffic accident risks in Japan and the United States and confirmed their potential for explaining cross-national differences in risk perceptions. A study on changes in traffic accident severity in China also used similar indicators (16). Although numerous studies about road traffic crashes have been conducted worldwide, few have focused on altitude-related differences in road traffic injuries.

How and why traffic accidents happen is another concern of traffic safety, which is important for accident prevention. Factors related to traffic safety, including drivers, vehicles, roads, and environmental element have been studied (17). Driving is a complex cognitive-behavioral process of feeling, analyzing, judging, and responding to the external environment (18). The human factor, such as hazardous or unsafe behaviors, play a crucial role in road traffic accidents. Evidence indicates that 70–90% of road accidents are caused by road user behaviors, including overspeed, drinking drive, Fatigue, and illegal passing (19, 20). Analysis of risk factors in traffic accidents is an effective way to develop accident prevention measures. Considerable efforts have been made to analyze accident times, seasons of occurrence, weather and road conditions, accident patterns, and accident risks using ordinary statistical methods and various models including artificial neural networks, spatial and temporal correlations, and multinomial logistic models (21–24). A preliminary study on alterations in road traffic accidents in China between 2006 and 2013 were conducted by our research team (5). However, only the number of accidents, fatalities, and injuries were considered in this study. There is a lack of in-depth discussion on accident severity and risk factors, especially among cities of different altitude.

China is one of the countries with the highest numbers of traffic injuries worldwide. In-depth investigation and analysis of traffic accidents based on historical data offer an effective method for developing effective prevention strategies. An exemplary accident investigation and registration system has been established in China. The Road Accident Statistical Annual Report, issued by the China Traffic Management Bureau of the Public Security Ministry, is an invaluable data source. The annual report records the number of traffic accidents, fatalities, and injuries by province, from which national trends in road safety can be analyzed. The national accident data does not include detailed information on individual accidents. While, typical extreme serious traffic accidents containing detail information on human, vehicles, roads, and environment, which would better reflect the characteristics of traffic accidents, were also record in the annual report.

Due to the high altitude and economically backward in western China, it is hypothesized that traffic accidents in the western region may have different characteristics from those in the eastern region. Road traffic situation of western China should be further analyzed and develop targeted prevention policies. The present study has two main objectives. The first purpose was to compare the changes of occurrence and severity of road traffic accidents from the aspect of western and eastern of China and cities in different altitude. The second purpose was to analysis the difference of accident characteristics and human risk factor between western and eastern and propose some countermeasures.



Materials and methods


Data source

The data on accidents for this paper were mainly obtained from the Road Accident Statistical Annual Report, published by the Traffic Management Bureau of the Public Security Ministry of China (25). Regional data, including population, city altitude, and vehicle ownership were obtained from the provincial department of statistics or the National Bureau of Statistics (26–32). Ethical approval was obtained from the ethics committee of Army Medical University (2022–214).

The accidents were divided into two categories, namely, general accidents and extremely serious accidents. A general accident was one that caused one or two serious injuries, or three or more minor injuries. The extremely serious traffic accident referred in this research was defined as a single accident that resulted in more than 10 deaths. The general accidents data was used to investigate the accident incidence and severity of traffic casualties. The accident characteristics and possible reasons were analyzed using the extremely serious traffic accident, which have the more detailed information.

The entire accidents occurred were enrolled to analysis the change of occurrence and severity of fatality in western China. Data of 91 cities in western China, where regional data such as altitude, population, and vehicle data could be obtained, were used to analyze the differences between cities at different altitudes. Extremely serious accidents were entire national data, which will be used to determine the typical characteristics and causes of accidents in the western region. The relevant data collected between 2009 and 2019.



Variable definition and classification
 
Indicators of accident incidence and severity

Accidents were analyzed based on the six following indicators: the number of accidents and fatalities, MRP, MRV, HI, and CFR. They are defined as follows:
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In Equations, F denotes the total fatalities, I indicates total injuries, P denotes the populations, V denotes the vehicle ownerships, and A denotes total accidents. Notably, minor accidents such as scratches were ignored. A similar calculation was used by Hayakawa et al. (15) and Wang et al. (16) to evaluate the lethality of accidents.



Accident characteristics and risk factors

Extremely serious accident records included the date, time, location, deaths and casualties, vehicle type, quantity and categories of accident type, main causes, and a detailed description of the crash. The accident causes included human, vehicle, road, and environmental factors. Human factors included those that limited the ability to drive or promoted risk-taking behavior on a short- or long-term basis. These included tailgating, fatigue, and habitual speeding, among others. Vehicle factors included all factors related to vehicle safety status, such as vehicle breakdown, overload status, and insurance status, among others. Road factors referred to the road grade and shape. Environmental factors referred to the influence of time and space, these included the time of the accident, light conditions, visibility, and weather, among others. In this study, in order to better analyze the accident characteristics, accident variables were redivided into six categories: accident time, vehicle type, road grade, road shape, accident pattern, and accident reason. The classification of factors, data collection, and description of variables were shown in Table 1.


TABLE 1 The classification of factors, data collection, and description of variables.
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Statistical analysis

Data were inputted using Microsoft Excel (Microsoft Excel for windows version 16.14.1). After collection, the data were checked for completeness, cleaned, and edited by removing missing values. For example, if the population data was missing for a certain year, the fatalities in the corresponding year were excluded during MRP calculation. The data were tested for normality before analysis of variance. One-way analysis of variance (one-way ANOVA) was used to compare the mean differences between groups in terms of altitude. The chi-square test was used to assess significant differences between the western and eastern groups, with p < 0.05 being considered statistically significant. The statistical analysis was performed using the SPSS, (SPSS Statistics Version 23, Armonk, NY, USA).




Results


Incidence of traffic accidents

The number of traffic accidents and fatalities during the decade were shown in Figure 1, with the number decreased annually from 2009 to 2015. While, an increasing trend has emerged after 2015. The accidents and fatalities in western increased by 73.55 and 18.65%, respectively. The values in Eastern are 19.31 and 4.03%.


[image: Figure 1]
FIGURE 1
 Annual distribution of traffic accidents (A) and fatalities (B) at western, eastern, and national.


The number of traffic accidents and fatalities that occurred in the four altitude groups were shown in Figure 2. The average numbers of accidents per group were 8,848, 12,637, 8,092, and 586, respectively. In the below 500 meters group, the accident number declined significantly over the past decade. In contrast, there was an overall upward trend for the 500 to 1,500 meters and 1,500 to 3,000 meters groups. The average fatalities per group were 2,165, 4,634, 2,801, and 316, respectively. The trend of fatalities over time was similar to that of the number of traffic accidents.


[image: Figure 2]
FIGURE 2
 Annual distribution of traffic accidents (A) and fatalities (B) at different altitudes.




Severity of accident casualties

The comparison of MRP, MRV, HI, and CFR between eastern and western were shown in Figure 3. The HI and MRV present a decreasing trend. The MRP shows a downward and then upward trend. On the contrary, CFR shows a downward and then upward trend. These four indicators were almost highest in western China, except the CFR from 2016 to 2019.
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FIGURE 3
 Annual distribution of MRP (A), MRV (B), HI (C), and CFR (D) at western, eastern, and national.


In order to compare the differences in accident severity between high and low altitude areas, the HI, CFR, MRP, and MRV were analyzed using one-way ANOVA. The results were shown in Table 2.


TABLE 2 One-way ANOVA results.
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In terms of geographical distribution, the HI in the above 3,000 meters group was significantly higher than that in other regions. The HI gradually decreased with a decrease in altitude (Figure 4A). Statistically significant differences were found among the groups (p = 0.000).


[image: Figure 4]
FIGURE 4
 Annual distribution of MRP (A), MRV (B), HI (C), and CFR (D) at different altitudes.


In terms of time distribution, the CFR showed a trend of gradual increase before 2015 and gradual decrease after that point. There were statistically significant differences between the groups (p = 0.000). The CFR in the above 3,000 meters group was significantly higher than that in the below 500 meters group (Figure 4B).

From 2009, a general decrease in the MRP was observed in the above 3,000 meters and below 500 meters groups. However, the other two groups showed a slightly increased trend (Figure 4C). The differences among the groups were statistically significant (p = 0.000). Except for a relatively dramatic increase in 2014, the MRV generally showed a downward trend (Figure 4D). Statistically significant differences were observed among the four groups in terms of the average MRV (p = 0.000).



Accident time and vehicle type

Overall, among 178 vehicle accidents that occurred during the day, 76 (67.5%) and 50 (75.8%) occurred in the eastern and western regions, respectively. There was no significant statistical difference between the western and eastern regions in terms of accident time (p = 0.860). Passenger cars or trucks accounted for the highest proportion of accident vehicle types, with 58% in eastern and 59.1% in western regions. Similarly, there was no statistical difference between the western and eastern regions in terms of vehicle type (p = 0.110).



Accident roads

According to the classification of roads by the administrative department, roads in China were categorized into expressways, level 1–4 roads, and other roads. In the eastern region, more than one-third of cases were occurred in highways (35.7%), followed by level 2 roads (28.6%). In the western region, below level 2 roads accounted for 84.9% of cases, followed by other (28.8%), level 2 (24.2%), level 3 (21.2%), and level 4 (10.6%). A statistically significant difference was observed between the western and eastern regions in terms of road grade (p=0.000). Distribution of road grades were seen in Figure 5A.
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FIGURE 5
 Distribution of road grades (A) and road shapes (B) for extremely serious traffic accidents in the eastern and western regions.


The road shape was classified as flat and straight, curved, sloped, and combined curved and sloped. In the eastern region, more than half of all accidents occurred on flat straight roads (51.8%). In the western region, most accidents occurred in combined curved and sloped (48.5%). A statistically significant difference was observed between the western and eastern regions in terms of road shape (p = 0.023). Distribution of road shape were seen in Figure 5B.



Accident patterns

The extremely serious traffic accident patterns were illustrated in Figure 6. Among all crashes, vehicle falling from a height (including rolling) was the most common pattern. In the western region, the percentage of fall-related accidents reached 73.9%. Statistically significant differences were found between the western and eastern regions in terms of accident pattern (p = 0.001).
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FIGURE 6
 Extremely serious traffic accident patterns in the eastern and western regions.




Causes of accident

Among the crashes, over speeding, overloading, bad weather, vehicle failure, and driver error were the top five causes as presented in Figure 7. However, a statistically significant difference was not found between the western and eastern regions in terms of accident reason (p = 0.619).
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FIGURE 7
 Distribution of reasons for extremely serious traffic accidents in the eastern and western regions.





Discussion

Great change has occurred in road traffic conditions of China. Our results showed that the number of accidents and fatalities in China continued to decrease from 2009 to 2015, which was consistent with the finding of another research team in our country (33). The reasons might be due to the increased investment in national health and transportation construction, the overspeed limits on driving, and the application of seat belt, which all have an important impact on reducing road accident (34, 35). However, the frequency of road accident both in western and eastern fluctuated from 2016 to 2019, with an overall trend of increasing. This trend was also confirmed by recently published literature (36). The authors considered that the reasonable explanation may be the continuous progress urbanization and the increase in traffic flow (37). Wang et al. (33) stated that new drivers and vehicles showed an increasing trend, which result in a serious traffic safety situation. In addition, self-driving tours have become increasingly popular in the western region in recent years. The risk of accidents owing to the driver's unfamiliarity with road conditions was also increasing (38).

The HI, CFR, MRP, and MRV, which represents the severity of traffic accidents were analyzed. These four indicators were almost highest in western China, except the CFR from 2016 to 2019. There has been considerable imbalance in economic development between the western and eastern regions of China. This imbalance may lead to a vast difference in traffic safety owing to several factors including distribution of medical resources, road condition, traffic safety awareness, and traffic management ability (39).

To further investigate the cause of the high severity in western China, the average of HI, CFR, MRP, and MRV were compared among four altitude groups. Although there were fluctuations, the average of these four values were higher for cities located above 3,000 meters than that below 500 meters. It can be derived that high altitude is a related risk factor affecting traffic accidents severity due to the higher proportion of mountain roads. Exposure to high altitudes can cause acute altitude sickness and may lead to several complications including high-altitude cerebral edema, high-altitude pulmonary edema, a reduced metabolic body heat plateau, increased evaporation, and severe dehydration (40–42). These in turn make treatment more difficult. Furthermore, a lack of effective and timely rescue may contribute to the high mortality rate at high altitudes. Mishra et al. (43) concluded that traffic accident related deaths could have been avoided if the injured patients would have been transported to the hospital in time. In a study based on data from Xizang, the lack of health care facilities along the road, severe hypoxia, long evacuation times, and poor knowledge on health care among the evacuees were responsible for the high mortality rate of patients with traffic injuries (44). Wang et al. (45) concluded that in China, the absence of standard procedures for the pre-hospital resuscitation phase, lack of training among emergency medical personnel, and inadequate on-site care result in low success rates of pre-hospital resuscitation.

The above findings suggest that there is a difference in the occurrence and severity of traffic accidents between the eastern and western regions of China. The western region poses a greater public health risk. One hundred and seventy-eight cases of traffic accidents with detailed information illustrated that the significate feature were low-grade road, the combined curved and sloped road, and rollover (Table 3). Peng et al. (46) agreed that driving under unfavorable road conditions was more likely to cause serious crashes, as road sections with curve radii < 1,000 meters or deflection angles < 30° were positively associated with crash injury severity. Mountain roads are also more likely to lead to rollover accidents. A previous study stated that more than 50% of traffic fatalities to passenger car and light truck roll-over crashes occurred in a mountainous road in United States (47). Thus, the poor road condition was an important cause of high severity of traffic accidents in western.


TABLE 3 Descriptive statistics in terms of the frequency, percentages, and chi-square analysis results.
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In terms human factors contributing to traffic accidents, speeding was the most common behavior. Although there was no statistically significant difference between the western and the eastern. With the implementation of speed limit laws and procedures in China from 2004, fatalities attributed to speeding had been largely reduced (48). Previous study has shown that a lower incidence of traffic accidents in clustered camera areas, which may be a practical key to the effective control of speeding (49). In addition to human factors, we found that the proportion of vehicle failures, such as brake failure, was also high in western regions. Similar studies have shown that driving in hilly terrain requires high vehicle performance. The vehicle breakdown is very likely to lead to traffic accidents (50). Therefore, the driver should check the safety performance of the vehicle in time when driving in the western region.

According to the aforementioned results, there are many aspects of countermeasures to apply, including improving the road safety facilities, restriction of speed, and enhancing medical treatment capabilities at accident scenes. Each Countermeasure will be discussed in detail as follows.

First, improving the road safety facilities. Road conditions are an important factor affecting the occurrence of traffic accidents. Roads at high altitude regions are usually considered to be bad due to topographical features. On the one hand, the government should increase the investment in road construction in the western, especially high-grade roads. On the other hand, safety appurtenances such as guardrails, safety warning signs, and hazard avoidance lanes should be set up at risk roads.

Second, restriction of speed. The government can consider more detailed when formulating speed limit standards, rather than simply determine the speed limit according to the road grade. In addition, operating vehicles can be installed with vehicle operation monitoring system, so that speeding can be detected timely. Fixed speed cameras should also be installed on high accident risk roads. Furthermore, Road safety communication campaigns should be organized frequently, which had been confirmed that the effectiveness of communication campaigns was substantially increased if they are accompanied by other preventive measures such as legislation (51).

Third, enhancing medical treatment capabilities at accident scenes. An authoritative research states that emergency medical service workers are often poorly trained in China, and care received at the site of accidents is often substandard, resulting in a low rate of successful pre-hospital resuscitation (4). Regional differences and inequalities further exacerbate casualties in western (52). How to promote the balanced development of medical and health services should be considered by government authorities. In addition, strengthening the driver's self-help ability is also an essential measure. Consideration should be given to training drivers in basic medical knowledge and installing first aid kits in the vehicle.


Limitations

There were several limitations to this study. Firstly, the data collected by the police at the scene may have been biased. The fatalities reported by police might be underestimated compare to the data reported by health department (53). Secondly, the hospital records lacked data on the treatment procedures for the injured, which are meaningful for cases of rescue. Furthermore, Multivariate analysis method was not applied in this study due to the small sample size. Maybe it can be completed when more data is available in the future.




Conclusion

This retrospective analysis of road traffic accidents in western China between 2009 and 2019 showed some distinguish difference of road traffic accidents in the western region existed. The incidence of traffic accidents is decreasing at low altitudes. On the contrary, that in high altitudes is increasing. The severity of traffic accidents in high altitude areas was also found to be higher than that in low altitude areas. This may be related to poorer road conditions and insufficient medical infrastructure. Based on these findings, we further analyzed the characteristics of serious traffic accidents and found differences in road grade, road shape, and accident pattern between the western and eastern regions. Low-grade roads, combined curved and sloping roads, and falling from height were significant features associated with traffic accidents in the western region. Over speeding, overloading, vehicle failure, and bad road conditions were the main factors leading to traffic accidents in the western region. Despite the limitations in this study, the findings suggest that some special measurements should be taken to reduce the crash incidence and their causalities in western regions, especially in high-altitude areas.
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Variable Category Frequency n (%) Chi-square P-value

Eastern Western
Accident time Day 76 (67.5) 50(75.8) 0.031 0.860
Night 36 (32.1) 16(24.2)
Vehicle type Small passenger car 13(11.6) 14(212) 4419 0110
Medium/Large passenger car 65 (58.0) 39(59.1)
Truck 34(304) 13(19.7)
Road grade Highway 40 (357) 8(12.1) 2638 0,000
Level 1 11(98) 2(30)
Level 2 32(286) 16(24.2)
Level 3 13(11.6) 14(212)
Leveld 7(63) 7(10.6)
Other 9(8.0) 19(28.8)
Road shape Flat straight 58 (51.8) 20(303) 9.574 0,023
Curve 7(63) 5(7.6)
Slope 16 (14.3) 9(13.6)
Combined curve and slope 317.7) 32(48.5)
Accident pattern Rollover 50 (42.0) 51(73.9) 21919 0.001
Frontal 30(252) 6(87)
Rear-end 16 (13.5) 5(73)
Fire and other 13 (10.9) 3(44)
Side 8(67) 1014)
Fixed object 2(1.7) 3(4.3)
Accident reason Over speed 60 (21.6) 32(213) 7.178 0619
Overload 49(17.6) 27(18.0)
Bad weather 42(15.1) 19(12.7)
Vehicle failure 42(15.1) 25(16.7)
Driver error 29(10.4) 25(167)
Drive opposite 21(7.6) 7(47)
Tlegal drive 12(43) 8(53)
Fatigue 962 30
Tllegal passing 8029) 3020
‘Tailgating 622 1(0.7)

“Refer to the differences are statistical significance with p < 0.05.
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HI
CFR

MRP
MRV

“Refer to the differen

<500

1.406
0.189
2951

1.883

Average
500-1,500 1,501-3,000
159 1539
0251 0228
5.142 4844
2892 2507

ignificance with p < 0.05.

>3,000

1763
0318
6713
3364

One-way ANOVA

25.870
119.402
13.676
12916

P-value

0.000*
0.000%
0.000%
0.000%
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Variable

Accident time

Vehicle type

Road grade

Road shape

Accident pattern

Accident reason Over speed

Overload

Bad weather

Vehicle failure

Driver error

Drive opposite

Tllegal drive

Fatigue

llegal passing

Tailgating

Description

‘Two level (Day and Night) 6 AM-18 PM
is day, 18 PM to 6 AM is night

‘Three level (Small passenger car,
Medium/ Large passenger car, and
Truck)

Sixlevel (Highway, Level 1, Level 2,
Level 3, Level 4, and Other)

Five level (Flat straight, curve, slope,
combined curve and slope)

Sixlevel (Rollover, frontal, rear-end, fire

and other, side, fixed object)

Yes or No, Exceed the road speed limit,
Yes or No, cargo or occupants exceeds

the limit

Yes or No, Weather record of
Meteoro-logical Bureau, real time
record on the scene

Yes or No, Brake problem and others
Yes or No, Not illegal, but improperly
operated

Yes or No, Occupy the opposite lane

Yes or No, driving without lice

se, or
driving under influence (alcohol or
grug)

Yes or No, the start and rest time of trip

Yes or No, Passing in inappropriate
places
Yes or No, Fail to maintain a safe

distance from the vehicle in front

Data collection

Record by police

Type on vehicle license, photos

taken by police on the scene

Record by police

Record by police

Photos taken by police on the scene

Speed camera, calculated by expert
Weight/passenger limit on license,
weight record through transport
company and toll station

Weather record of Meteoro-logical
Bureau, real time record on the
scene

Vehicle examination report

Accident analysis report

Accident analysis report

Driving license, record by police

Regulations for the
implementation of road traffic
safety law

Accident analysis report

Accident analysis report

Factors

Environment factors

Vehicle factors

Road factors

Road factors

Hunman factors

Vehicle factors

Environment factors

Vehicle factors.

Hunman factors

Hunman factors

Hunman factors.

Hunman factors

Hunman factors

Hunman factors





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Analysis on alteration of road
traffic casualties in western
China from multi-department
data in recent decade





OPS/images/fpubh-10-972948-g001.gif
2,
11111 :
[/
)

snl e e
S E EEE

= etionsl —— Westem —— Ewten)





OPS/images/fpubh-10-972948-g002.gif
A

el

L
Var

Num o sy
JEEEEEEE

Yoar






