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ABSTRACT

Introduction There are many migrant workers in
China’s first-tier cities, but little is known about road
safety. This paper systematically analysed road traffic
injuries and risk factors among migrant workers in
Guangzhou, China.

Methods Road traffic crash data from 2017 to 2021
were obtained from the Guangzhou Public Security Traffic
Management Integrated System. We plotted the crash
network of road users in road traffic crashes and used
logistic regression to analyse the risk factors for migrant
workers of motorcycle and four-wheeled vehicle crashes.
Moreover, the roles of migrant workers and control
individuals as perpetrators in road traffic crashes were
also analysed.

Results Between 2017 and 2021, 76% of road traffic
injuries were migrant workers in Guangzhou. Migrant
workers who were motorcyclist drivers most commonly
experienced road traffic injuries. Crashes between
motorcyclists and car occupants were the most common.
The illegal behaviours of migrant worker motorcyclists
were closely related to casualties, with driving without
a licence only and driving without a licence and drunk
driving accounting for the greatest number. Migrant
workers were responsible for many injuries of other road
users. Motorcycle drivers have a higher proportion of
drunk driving.

Discussion Migrant workers play an important role in
road traffic safety. They were both the leading source of
road traffic injuries and the main perpetrators of road
traffic crashes. Measures such as strict requirements

for migrant workers to drive motorcycles with licences,
prohibit drunk driving, greater publicity of road safety
regulations, and combining compulsory education with
punishment for illegal behaviours.

INTRODUCTION

There are approximately 1.3 million deaths and
20-50 million non-fatal injuries from road traffic
crashes (RTCs) worldwide each year.! Road traffic
injuries (RTIs) are mainly concentrated in low/
middle-income countries, such as India and China.
The WHO estimates that 256 000 people die in
RTCs in China each year.” In recent years, many
scholars have studied the trend of RTCs in China:
Central South University’ analysed road traffic
mortality from 2006 to 2016; Southeast Univer-
sity* assessed the relationship between revised road
traffic safety laws and mortality rates between 2002
and 2019; and Tsinghua University’ analysed the

WHAT IS ALREADY KNOWN ON THIS TOPIC

= In some low/middle-income countries, migrant
workers are an important source of road
traffic injuries. However, there is a lack of
epidemiological surveys of large-scale road
traffic injuries specifically studied among
migrant workers.

WHAT THIS STUDY ADDS

= Migrant workers who were motorcyclist drivers
were most commonly experienced road traffic
injuries.

= Among migrant workers, drivers of four-
wheeled vehicles were the main perpetrators of
road traffic crashes.

= The most important illegal behaviour of migrant
motorcycle drivers was driving without a
licence, and this was implicated in many road
traffic injuries.

= Motorcycle drivers had a higher proportion of
drunk driving than four-wheeled vehicle drivers.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE OR POLICY

= Itis necessary to fully understand and attach
importance to the major impact of migrant
workers on road safety.

= Encourage greater use of public transportation
such as buses and subways, especially in outer
urban areas.

= Strictly implement a system of driving
motorcycles with licences after training and
assessment and increase the punishment for
motorcycle violations.

= Revise the Law of the People’s Republic of
China on Road Traffic Safety, especially the
relevant provisions on motor vehicle traffic
regulations, so that the front-line traffic police
can clearly identify the illegal behaviours of
drivers.

= Increase the intensity of investigation of drunk
driving and driving without a licence, especially
motorcycle drivers.

severity of RTCs between 2000 and 2016. At the
regional level, scholars have focused their research
on road safety in metropolitan areas, such as
Shanghai® and Shenzhen.” These urban agglomera-
tions have developed economies, large populations,
high levels of healthcare and concentrated scientific
research institutions and high incidence of RTCs,
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group.

which is helpful for the analysis of RTCs. Nearly half of the
population in these areas are migrant workers.

The National Bureau of Statistics defines migrant workers
as workers whose household registration is still in rural areas
who have engaged in non-agricultural industries locally or have
been working outside rural areas for 6 months or more during
the year. In search of higher incomes, they choose to migrate
to cities, mainly to work in manufacturing, construction and
services. According to the 2021 Migrant Worker Monitoring
Survey Report,® there are approximately 293 million migrant
workers in China, far higher than the number of international
internal migrants (169 million),” and 56% of them have only
received a junior high school education. A total of 51.73% of
migrant workers live in eastern coastal areas, including metrop-
olises such as Beijing, Shanghai, Guangzhou and Shenzhen and
urban agglomerations in the Pearl River Delta and Yangtze River
Delta. Migrant workers are an important driver of economic
development but also a vulnerable group in society (the average
monthly income of migrant workers is only ¥ 4432). At present,
there are many studies on education,’® mental health,'" social
integration,'* well-being,"® diseases'* and other aspects involving
migrant workers, covering almost all areas of their lives. There
are currently few studies on road safety for migrant workers.

Due to the large number and high mobility of migrant
workers, it is difficult to carry out road safety research among
them. Southeast University'® used the Bayesian network to study
risk indicators of drivers and roadways and found that migrant
workers and their dangerous violation behaviours had a substan-
tial impact on the severity of traffic crashes. Peking University
People’s Hospital'® found that floating migrant patients were
more likely to suffer open injuries and severe traffic injuries than
local resident patients through hospital records. Individual death
data for all permanent residents from Guangzhou Centres for
Disease Control and Prevention'” found that blue-collar workers
accounted for 53.2% of road traffic deaths. In addition, Harbin

Medical University'® investigated the causes of road traffic colli-
sions among sanitation workers, and Tongji University"” investi-
gated the impact of traffic safety education on migrant workers.
Similar studies have been conducted internationally in some
countries with large migrant populations, such as Iran*’ and
Kuwait.?! Another report from Vietnam* showed a significant
correlation between migrant bus drivers and RTCs compared
with local bus drivers. In general, there are no large-scale studies
investigating the impact of RTIs on migrant workers.

Our previous research® found that migrant workers are not
only the main victims of RTCs but also have an important rela-
tionship with their occurrence. Therefore, we believe that it is of
great practical importance to systematically study the role and
characteristics of migrant workers in RTIs.

Guangzhou, a metropolis with a population of more than
18 million at the end of 2021, of which more than 8 million are
migrant individuals, is a representative city that met the needs
of this research. This study collected and analysed RTC data in
Guangzhou from 2017 to 2021, aiming to systematically investi-
gate the characteristics, risk factors and contribution of migrant
workers in RTCs.

METHODS

Study design and statistical methods

This was a retrospective cohort study. The subjects were people
who suffered RTCs in Guangzhou between 2017 and 2021 and
were divided into migrant worker and control groups. Migrant
workers were defined as migrant labourers with a non-urban
registration, including registered labourers from other towns and
rural areas outside the Guangzhou area, and were a special group
under the Chinese registration system>’; migrant workers from
other countries were excluded. The control group was defined
as mainly local residents of Guangzhou and a small number
of college students and businessmen from other provinces. In
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Table 1 Basic information on road traffic crashes for migrant workers and the control group in Guangzhou from 2017 to 2021
Migrant worker Total
Variable Control group (N=8559) (N=25223) (N=33782)
Outcome
No injuries 4474 (13.24%) 11950 (35.37%) 16424 (48.62%)
Injuries 4085 (12.09%) 13273 (39.29%) 17358 (51.38%)
Human damage 47.73% 52.62% 51.38%
Gender
Male 6825 (20.20%) 20807 (61.59%) 27632 (81.80%)
Female 1734 (5.13%) 4416 (13.07%) 6150 (18.20%)
Age (M=SE) 38.48+17.73 40.08+14.25 /
Age group
0-19 1032 (3.05%) 897 (2.66%) 1929 (5.71%)
20-39 3635 (10.76%) 12488 (36.97%) 16123 (47.73%)
40-59 2755 (8.16%) 9441 (27.95%) 12196 (36.10%)
>60 951 (2.82%) 2397 (7.10%) 3348 (9.91% )
Unknown 186 (0.55%) 0 (0.00%) 186 (0.55%)
Region
Central urban 2298 (6.80%) 3136 (9.28%) 5434 (16.09%)
Outer urban 5651 (16.73%) 20713 (61.31%) 26364 (78.04%)
Highway 610 (1.81%) 1374 (4.07%) 1984 (5.87%)
Road user
Pedestrian 1025 (3.03%) 2062 (6.10%) 3087 (9.14%)
Pedal cyclist 426 (1.26%) 1002 (2.97%) 1428 (4.23%)
Electric cyclist 762 (2.26%) 2215 (6.56%) 2977 (8.81%)
Motorcyclist 1659 (4.91%) 7747 (22.93%) 9406 (27.84%)
Four-wheeled vehicle occupant 4424 (13.10%) 11950 (35.37%) 16374 (48.47%)
Others or unknown 263 (0.78%) 247 (0.73%) 510 (1.51%)
Time
Day 4076 (12.07%) 11410 (33.78%) 15486 (45.84%)
Nightfall or dawn 192 (0.57%) 689 (2.04%) 881 (2.61%)
Night-time 4291 (12.70%) 13124 (38.85%) 17415 (51.55%)

M, mean; N, number; SE, standard error.

addition, there were a very small number (129 people in total)
from Hong Kong, Macao, Taiwan and other countries, which
were not included in the above two groups in this study and
analysed.

According to the International Classification of Diseases
for Mortality and Morbidity Statistics 11th Revision,”* we
divided road users into 6 categories and 11 subcategories
(online supplemental appendix figure 1) and plotted the crash
network according to 11 subcategories to show the distribu-
tion of RTCs in Guangzhou. According to the data, there was a
significant difference in human damage (HD, number of RTIs/
number of individuals involved in RTCs) among different road
users (online supplemental appendix figure 2). Motorcyclists
were the main source of RTIs, while four-wheeled vehicle occu-
pants were the main source of RTCs. We focused on these two
factors, performed binary logistic regression analysis, analysed
the risk factors by forward: likelihood ratio (LR), and screened
the necessary risk factors according to the OR. Considering that
most passengers in RTCs did not violate the law, our logistic
regression excluded these. Unilateral crashes involving single-
motorcycle/car crashes are generally considered to have a large
number of under-reporting, so this study also excluded these.

The available data found that motorcycle drivers and four-
wheeled vehicle drivers accounted for approximately 70% of the

total RTCs. Our previous study* found that vehicle occupants
are often responsible for RTCs, while pedal cyclists and pedes-
trians are often not. Therefore, we analysed the RTTs caused by
migrant worker drivers of motorcycles and four-wheeled vehi-
cles as perpetrators and explored their contribution in combi-
nation with illegal behaviours compared with the control group.

Data sources

The Guangzhou Public Security Bureau has a complete RTC
registration system. All data are registered into the system after
the crash is handled by the front-line traffic police. This study
obtained RTC data from the Guangzhou Public Security Traffic
Management Integrated System between 2017 and 2021, which
covered 11 administrative districts and highways in Guangzhou.

Variables

The outcome variable of this study was the degree of injury
after a collision. RTC outcomes were categorised as no injury,
minor injury, serious injury and death. China developed the
Criteria for the Identification of Human Injuries® to assess
the severity of injuries, which is different from some existing
assessment standards, such as the Abbreviated Injury Scale
Injury Severity Score (AIS-ISS)*® %7 or length of hospital
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Figure 2 Crash network of road users in road traffic accidents in Guangzhou.

admission. Because minor injuries in the Criteria for the
Identification of Human Injuries tend to be serious injuries
according to the AIS-ISS or require admission to the hospital
for at least 24 hours, this study classified the outcomes of
road users as no injuries and injuries (including minor injury,
serious injury and death). The time intervals for RTCs were
divided into: (1) dawn: 05:00-06:59; (2) day: 07:00-16:59;
(3) nightfall: 17:00-18:59 and (4) night: 19:00-04:59 of the
next day. According to the report of the Guangzhou Statistics
Bureau,”® Guangzhou has a total of 11 administrative districts,
of which Yuexiu, Liwan, Tianhe and Haizhu are the central
urban, while Baiyun, Panyu, Huangpu, Nansha, Huadu, Zeng-
Cheng and Conghua are outer urban.

We identified the road traffic perpetrator who bore full or
primary responsibility in an RTC and divided them into unin-
jured perpetrators and injured perpetrators according to whether
they were injured. Excluding the perpetrators, the remaining
individuals who were injured in RTCs were defined as victims,
while those who were not injured were defined as uninjured
individuals (online supplemental appendix figure 3).

The RTC registration form was prepared in Microsoft Excel
97-2003 (Microsoft, Redmond, Washington, USA). IBM SPSS
Statistics V.26.0 (IBM) was used for statistical analysis. Adobe
Illustrator 2021(Adobe, San Jose, California, USA) was used for
statistical drawing. The statistical test standard a=0.05 when
p<0.05 was considered statistically significant. All the hypoth-
esis tests were two tailed.

RESULTS

Basic information about RTCs

From 2017 to 2021, a total of 33782 people were involved in
RTCs in Guangzhou, of whom 17358 were injured. RTIs among
migrant workers and the control group were basically on the
rise (figure 1A). Migrant workers were both the main source
of injuries and the main perpetrators of RTCs (figure 1B). The
differences between migrant workers and the control group
were mainly manifested in the following: (1) The HD of migrant
workers was slightly higher than that of the control group
(53% vs 48%); (2) individuals involved in RTCs were mostly
concentrated in the working age group (20-59 years), of which
migrant workers accounted for 65%, much higher than that in
the control group (19%); (3) migrant workers in outer urban
areas accounted for more than half of RTCs and (4) the propor-
tion of motorcyclists and four-wheeled vehicle occupants among
migrant workers was higher than that in the control group

(table 1).

Distribution of crash types among road users

Car occupants and motorcyclists were the leading road users
in RTCs. The main crash objects for pedestrians, pedal cyclists
and electric cyclists included cars, motorcycles and heavy goods
vehicles. The main crash objects for motorcyclists were four-
wheeled vehicles (especially cars and heavy goods vehicles,
figure 2).
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Table 2 Logistic regression analysis of motorcycle drivers among migrant workers and the control group in Guangzhou from 2017 to 2021

Migrant worker Control group

Variable N Pvalue OR N Pvalue OR
Region Central urban 281 Baseline 133 Baseline
Outer urban 5350  0.008 1.565 942 0.077 1.567
Highway 20 0.063 739 6 0.071 0.203
Genden Male 4871  Baseline 922 Baseline
Female 780 <0.0001 1.972 159 0.056 /
Determination of responsibility Full/Primary 2794  Baseline 560  Baseline
Equal 1089 <0.0001 1.677 199  0.001 2.199
Secondary or none 1728 <0.0001 2.165 309 <0.0001 3.227
Unknown 40 0.594 1.255 13 0.992 1.007
Time Day 2780 Baseline 484 Baseline
Nightfall or dawn 134 0.052 1692 14 0.571 1.508
Night-time 2737 <0.0001 1.466 583  0.002 1.772
Age group 20-39 2356  Baseline 486  Baseline
40-59 2330 0.014 1.234 325 0.286 1.238
60 683 <0.0001 3.696 116 <0.0001 5.555
0-19 282 0.607 1.095 154  0.020 1.830
Crash object Motorcyclist or electric cyclist 1410  Baseline 263  Baseline
Pedestrian 421 <0.0001 0.275 107 <0.0001 0.314
Pedal cyclist 153 <0.0001 0.358 43 0.002 0.313

Four-wheeled vehicle occupant
Others of unknown
lllegal behaviour None
Driving without a licence only
Driving without a licence and drunk driving
Drunk driving only
Other unsafe driver behaviour
Not using motor vehicle licence plate
Driving in the opposite direction
Not following traffic signals

3568 <0.0001 6.826 646 <0.0001 4.757
99 <0.0001 9.800 22 0.035 4.074
376  Baseline n Baseline

2042 <0.0001 1.990 397 0.548 1.286
725 0.002 1.958 165 0.983 0.990
330  <0.0001 2.556 86 0.131 2.199
504 0.251 1.268 87 0.964 1.022
361 0.008 1.820 45 0.063 3.362
223 <0.0001 3.041 39 0.272 1.914
222 <0.0001 5.154 46 0.005 8.248

Not following rules to yield pedestrians or vehicles that have priority 215 0.006 2104 31 0.593 1.430

Dangerous driving behaviour

Driving modified, assembled or scrapped vehicles

185  0.057 1.701 33 0.310 1.987
159  0.064 1.698 23 0.473 1.677

lllegal lane changes, overtaking, reversing, meeting cars, parking or using lights 174 0.022 1.964 28 0.231 2.536

Not following traffic signs
Speeding
Total

N, number; OR, odd ratio.

Risk factor analysis of motorcycle and four-wheeled vehicle
drivers

Motorcycle drivers

Being in an outer urban area, female sex, night-time and
age over 40 years were risk factors for motorcycle drivers
among migrant workers, while there were no significant
differences in sex or region in the control group. The
crash object, determination of responsibility and driver’s
illegal behaviour were common influencing factors among
migrant workers and in the control group. Compared with
the control group, almost all illegal behaviours were risk
factors for motorcycle drivers among migrant workers:
driving without a licence only (36.14%, OR=1.990) and
driving without a licence and drunk driving (12.83%,
OR=1.958) were the most common, while the risks
of driving in the opposite direction (OR=3.041), not
following traffic signals (OR=5.154) and not following
traffic signs (OR=2.720) were higher (table 2). Notably,

82 0.023 2720 18 0.078 5.456
53 0.040 2269 12 0.047 6.831
5651 1081

among all drunk driving motorcycle drivers, the propor-
tion of driving without a licence and drunk driving was
very high (68.72% of migrant workers and 65.73% of the
control group).

Four-wheeled vehicle drivers

Region, determination of responsibility, crash object and
driver’s illegal behaviour were the common influencing
factors among migrant workers and the control group. Simi-
larly, for migrant workers, illegal behaviour was a risk factor
for RTIs, with the highest number of other unsafe driving
behaviours (33.89%, OR=1.722), while the risks of not
following at a safe distance (OR=4.159), staying in place
without taking safety measures after a collision (OR=4.632)
and speeding (OR=2.504) were higher. Risk factors for
illegal behaviour were also broadly similar in the control
population (table 3).
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Table 3 Logistic regression analysis of four-wheeled vehicle drivers among migrant workers and the control group in Guangzhou from 2017 to

2021
Migrant worker Control group
Variable N Pvalue OR N Pvalue OR
Region Central urban 1318 Baseline 1080 Baseline
Outer urban 8322 0.070 1.279 2329 0.041 1.454
Highway 925 0.001 1.629 412 <0.0001  2.230
Genden Male 10033  Baseline 3555 Baseline
Female 532 0.351 / 266 0.390 /
Determination of Full/Primary 4283 Baseline 1544 Baseline
responsibility Equal 1777 0.005 0.695 610 0.066 0.635
Secondary or none 4424 <0.0001 0.430 1629 0.015 0.541
Unknown 81 0.322 1.603 38 0.619 1.524
Time Day 4558 Baseline 1663 Baseline
Nightfall or dawn 295 0.532 / 86 0.399 /
Night-time 5712 0.418 / 2072 0.431 /
Age group 20-39 6645 Baseline 2178 Baseline
40-59 3788 0.039 0.641 1573 0.375 /
>60 72 1.467 0.000 48 0.021 /
0-19 60 0.579 0.273 22 0.753 /
Crash object Motorcyclist or electric cyclist 4404 Baseline 1295 Baseline
Pedestrian 1406 0.455 0.740 641 0.616 0.710
Pedal cyclist 649 0.932 0.959 300 0.921 0.924
Four-wheeled vehicle occupant 4004 <0.0001 45.754 1540 <0.0001  42.108
Others of unknown 102 <0.0001 30.620 45 <0.0001  34.251
lllegal behaviour None 2023 Baseline 853 Baseline
Other unsafe driver behaviour 3581 0.001 1.722 1395 0.006 2.153
Drunk driving only 823 0.024 0.647 381 0.101 0.565
Motor vehicle not meeting national standards 753 0.076 1.379 187 0.400 1.348
Not following rules to yield to pedestrians or vehicles that have priority 706 0.847 1.056 195 0.037 2.886
Speeding 597 <0.0001 2.504 179 0.002 3.000
Driving in the opposite direction, illegal lane changes, reverse, overtaking, using lights 488 0.299 0.753 142 0.194 0.471
Not following within a safe distance 472 <0.0001 4.159 161 <0.0001  5.098
lllegal parking 281 0.854 0.938 69 0.581 1.422
Driving without a licence only 141 0.591 1.203 44 0.770 1.272
Not following traffic signs 198 0.058 1.912 46 0.036 3.516
Staying in place without taking safety measures after a collision 108 <0.0001 4.632 44 <0.0001  4.291
Overloading 155 0.020 1.945 37 0.700 1.284
Not following traffic signals 115 0.745 0.811 40 0.998 0.000
Dangerous driving behaviour 72 0.265 1.542 24 0.854 1.156
Driving without a licence and drunk driving 52 0.504 0.754 24 0.314 0.341
Total 10565 3821

N, number; OR, odd ratio.

Motorcycles versus four-wheeled vehicles

We found that motorcycle drivers with equal responsibility and
secondary responsibility/none responsibility were more likely to be
injured in RTCs (compared with full/primarily responsible motor-
cycle drivers), while four-wheeled vehicle drivers with full/primary
responsibility were more likely to be injured (compared with
secondary/none responsible motor vehicle drivers). Motorcycle and
four-wheeled vehicle drivers had a higher number of crashes at night
(compared with during the day). Night-time and drunk driving were
risk factors for motorcycle drivers but not for four-wheeled vehicle
drivers. In addition, the proportion of motorcycle drivers who drove
while intoxicated was higher than that of four-wheeled vehicle
drivers (migrant workers: 18.67% vs 8.28%, control group: 23.22%
vs 10.60%).

Perpetrators among motorcycle and four-wheeled vehicle
drivers
Between 2017 and 2021, a total of 3357 RTCs were caused by
motorcycle drivers, of which 2791 (83%) were migrant workers.
Similarly, 5811 RTCs were caused by four-wheeled vehicle drivers,
of which 4255 (73%) were migrant workers. This study found
that migrant workers caused far more RTIs than the control group
(motorcycles: 3650 vs 721, four-wheeled vehicles: 4848 vs 1619).
Among them, four-wheeled vehicle perpetrators were more likely to
cause RTIs to others than themselves (figure 3A), while perpetrators
among motorcycle drivers mainly caused RTTs to themselves (56%
of perpetrators were injured, figure 3B).

In summary, although motorcyclists were the main source of
RTIs in Guangzhou, four-wheeled vehicle drivers were the main
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four-wheeled vehicle drivers, (B) The perpetrators among motorcycle drivers. Among them, 4848 road traffic injuries (injuried perpetrators and road
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Guangzhou. The injuries caused by motorcycle drivers among migrant workers were 3650 (injuried perpetrators and road traffic victims), accounting

for 20.94%.

perpetrators of RTIs. Migrant workers accounted for the vast
majority of both.

DISCUSSION
Guangzhou is one of the four first-tier cities in China, attracting
a large number of migrant workers. They generally have low
education, poor awareness of traffic regulations, lack of medical
protection and are more likely to violate traffic regulations.
The number of migrant workers in Guangzhou reached more
than 8 million in 2022, accounting for 46% of the total popu-
lation. However, both the number of RTCs and RTIs suffered
by migrant workers were far greater than those of the control
group, and they had a significant impact on the road safety.
Overall, RTIs have declined in many countries as they have
adopted strict lockdown measures during the COVID-19
pandemic.” Although RTIs in China have also declined, the
number of RTIs of e-bikes has increased despite strict control of
public transportation.’® There is no obvious downward trend of
RTlIs in Guangzhou in 2020 and 2021, which indicates that the
road safety problem in Guangzhou is still serious.
Transportation has become an important issue for migrant
workers. Compared with four-wheeled vehicles, motorcycles are
a low-cost means of transportation that can meet the require-
ments of shorter commutes and have become a suitable choice
for migrant workers. Although the government issued the Regu-
lations on the administration of non-motor vehicles and motor-
cycles in Guangzhou in 2017,>' which banned motorcycles in
central urban areas, it still failed to prevent the frequent occur-
rence of motorcycle crashes, especially in outer urban areas.
Regarding the types of crashes, motorcyclists mainly collided
with four-wheeled vehicles (especially cars and heavy goods
vehicles), and the results of the logistic analysis also showed
that collision with four-wheeled vehicles was an important risk
factor. In Southeast Asia and the Western Pacific Region, two
wheelers and three wheelers are the leading sources of RTTs,*>

which is consistent with our findings. Reducing collisions
between motorcycles and four-wheeled vehicles in outer urban
areas is a key measure to reduce motorcyclists’ injuries.

Approximately, 48.96% of motorcycle drivers among migrant
workers in Guangzhou were driving without a licence, and
approximately one-third of the those were combined with drunk
driving. Driving without a licence was an important risk factor
for RTIs (OR 1.990, 95% CI 1.391 to 2.848), which was consis-
tent with the results of Wu,** Chang®* and Martin-delos Reyes.*’
In other low/middle-income countries, there are also reports of
motorcyclists driving without a licence. For example, approxi-
mately 67.5% of motorcyclists in Benha city, Egypt*® and 41%
in Ho % Minh City, Vietnam do not have a motorcycle licence.®”
In contrast, the proportion of motorcyclists driving without
a licence in developed countries is much lower, as shown in a
survey in Ohio, USA, which showed that it was only 14.79.%
Since 84% of motorcycle drivers in Guangzhou driving without
a licence were migrant workers, it is important to strictly imple-
ment training and assessment for them to drive motorcycles with
a licence.

In Guangzhou, there are many migrant workers who drive
taxis and work for online ride-hailing apps.

We found that four-wheeled vehicle occupants were most
involved in RTCs, but their HD was much lower than that of
vulnerable road users. Four-wheeled vehicle drivers among
migrant workers accounted for approximately 28% of RTTs, and
the vast majority of RTIs involved other road users, not them-
selves. Therefore, we proposed to focus not only on RTIs among
vulnerable road users but also on four-wheeled vehicle drivers,
especially migrant workers.

The most important illegal behaviour of the four-wheeled
vehicle driver was ‘other unsafe driver behaviour’, which was
also a risk factor for RTIs. According to Article 22 Paragraph
1 of the Law of the People’s Republic of China on Road Traffic
Safety, motor vehicle drivers shall abide by the provisions of
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road traffic safety laws and regulations and drive safely and in
a civilised manner in accordance with operational norms.* This
is a vague legal provision that does not accurately indicate the
driver’s illegal behaviours. When the driver’s violation was not
determined or the driver’s violation did not accurately corre-
spond to other provisions of the law, the crash was often handled
in accordance with Article 22 Paragraph 1 and recorded as ‘other
unsafe driver behaviour’. Because lots of illegal behaviours of
them were not clear, it was difficult to determine the cause of the
crash and make effective recommendations for injury preven-
tion. A study in Shenzhen” also noted that 53.29% of RTCs were
caused by ‘other unsafe driver behaviours’ and stressed the
importance of police reporting to identify the cause of the crash.
In summary, the government should conduct an in-depth inves-
tigation and revision the traffic law and further refine ‘other
unsafe driver behaviours’ so that the traffic police can effectively
identify drivers’ illegal behaviours and the causes of crashes.

Drunk driving is an important common illegal behaviour of
motorcycle and four-wheeled vehicle drivers, and the number of
migrant workers is much higher than that of the control group
(motorcycle drivers: 1055 vs 251; four-wheeled vehicle drivers:
875 vs 405). Studies** *! have also confirmed that drunk driving
is an important risk factor. There were two important findings
on drunk driving: (1) In terms of quantity alone, there was
not much difference among four-wheeled vehicle drivers and
motorcycles (four-wheeled motor vehicles: 1280 vs motorcy-
cles: 1306), but the proportion of motorcycle drivers who drove
while intoxicated was higher than that of four-wheeled vehicle
drivers (motorcycles: 19.40% vs four-wheeled vehicles: 8.90%).
Some studies have found that compared with motor vehicles,
drunk driving on motorcycles is more likely to cause traffic
crashes, but motorcycle drivers often receive lighter penalties.*
(2) Approximately two-thirds of motorcycle drivers were drunk
and driving without a licence. This problem is particularly prom-
inent among migrant workers and the control group. Similar
studies also indicate that approximately 62% of motorcycle
drivers drive without a valid licence while under the influence of
alcohol/drugs, which is approximately 14 times the rate of sober
drivers.* Therefore, the government must take stricter measures
and greater efforts to control drunk driving and driving without
a valid licence of motorcycle drivers.

There were some limitations to this study: we classified the
degree of injury according to the Criteria for the Identification
of Human Injuries, which differs from the criteria of other coun-
tries, and did not take participants with mild injuries in RTCs
into account. This may have led to more RTIs being overlooked.
We did not analyse the economic losses experienced by migrant
workers from RTIs, which is actually an important factor in
encouraging the government to focus on improving road safety.
In addition, Guangzhou has a large migrant population, and
there are some unregistered migrant workers,* which may also
affect the results of this study.

CONCLUSION

This study systematically elaborated the role of migrant workers

in RTIs in Guangzhou from 2017 to 2021. Migrant workers

were both the leading source of RTIs and the main perpetrators

of RTCs. To improve road safety in Guangzhou, a first-tier city

in China, we propose the following suggestions:

1. Fully understand and attach importance to the major impact
of migrant workers on road safety.

2. The transportation means of migrant workers in Guangzhou
should be comprehensively investigated, and greater use of

public transportation, such as buses and subways, should be
encouraged, especially in outer urban areas.

3. Strictly implement a system of driving motorcycles with li-
cences after training and assessment and increase the punish-
ment for motorcycle violations. Punishment measures should
also include compulsory education.

4. Revise the Law of the People’s Republic of China on Road
Traffic Safety, especially the relevant provisions on motor ve-
hicle traffic regulations, so that the front-line traffic police
can clearly identify the illegal behaviours of drivers.

5. Increase the intensity of investigation of drunk driving and
driving without a licence, especially motorcycle drivers.

Acknowledgements The authors are sincerely grateful to the reviewers who
provided guidance on this paper and for the support from the Guangzhou Public
Security Bureau.

Contributors TY: writing—original draft and methodology; JK, XC, NZ, XY and
QM: formal analysis; HZ, XL and FZ: resources; FL, HW and DL: writing—review and
editing; DL: conceptualisation and guarantor.

Funding This study was funded by the National Natural Science Foundation of
China (grant no. 81971802) and the Foundation of the Opening of Key Laboratories
of the Ministry of Public Security (grant no. GABFYBL202201).

Disclaimer The funding agencies had no involvement in the study design; in the
collection, analysis or interpretation of data; in the writing of the report; or in the
decision to submit the article for publication.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This project was reviewed and approved by Biomedical Ethics
Committee of Southern Medical University, Guangzhou, China (NO NYLS-2022-001),
in line with the requirements of the Declaration of Helsinki.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. All
original data on road traffic crash included in this study could not be shared.
According to the Police Law of the People’s Republic of China, it is prohibited to
disclose internal information of public security departments. Any researcher who
wishes to use the relevant data can directly consult the corresponding author (
lidongri@smu.edu.cn). Collated data relevant to the study are available from

the appendices without a time limit and must be cited when citing the source.
Guangzhou Statistical Yearbook 2022 can be obtained from the website of the
Guangzhou Statistics Bureau (https://lwzb.gzstats.gov.cn:20001/datav/admin/home/
www_nj/) which is an open and shared website. The data in this yearbook can be
considered reliable.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Dongri Li http://orcid.org/0000-0002-2714-2741

REFERENCES
1 World Health Organization. Road traffic injuries-road traffic injuries. 2023. Available:
https://www.who.int/health-topics/road-safety#tab=tab_1
2 World Health Organization. Deaths on the Roads-China 2023. Available: https://
extranet.who.int/roadsafety/death-on-the-roads/#country_or_area/CHN

Yang T, et al. Inj Prev 2024;30:224-232. doi:10.1136/ip-2023-044986

231


https://lwzb.gzstats.gov.cn:20001/datav/admin/home/www_nj/
https://lwzb.gzstats.gov.cn:20001/datav/admin/home/www_nj/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2714-2741
https://www.who.int/health-topics/road-safety#tab=tab_1
https://extranet.who.int/roadsafety/death-on-the-roads/#country_or_area/CHN
https://extranet.who.int/roadsafety/death-on-the-roads/#country_or_area/CHN

Original research

3 Wang L, Ning P, Yin P, et a/. Road traffic mortality in China: analysis of national The Supreme People’s Court of the People’s Republic of China, the Supreme People’s
surveillance data from 2006 to 2016. Lancet Public Health 2019;4:e245-55. Procuratorate of the People’s Republic of China, the Ministry of Public Security of
4 GuJ, Fei G, Meng Y, et al. Revised road traffic safety law and years of the People’s Republic of China, Ministry of State Security, Ministry of Justice of the
life lost due to traffic deaths in China, 2002-2019. Accid Anal Prev People’s Republic of China. 2013.
2021;161:50001-4575(21)00375-4. 26 Morris A, Brown L, Thomas PD, et al. Saferwheels study on powered two-Wheeler and
5 Wang D, Liu Q, Ma L, et al. Road traffic accident severity analysis: A census-based bicycle accidents in the EU - final report. 2018.
study in China. J Safety Res 2019;70:135-47. 27 Brown L, Morris A, Thomas P, et al. Investigation of accidents involving powered two
6 Wang X, Zhou Q, Yang J, et al. Macro-level traffic safety analysis in Shanghai, China. Wheelers and bicycles - A European in-depth study. J Safety Res 2021;76:135-45.
A.CC/O'A”&/ Prev 2019;125:249-56. o . 28 G.S. Bureau. Guangzhou's seventh national census Bulletin[1] (No.2) - population
7 LiG, LiaoY, Guo Q, et al. Traffic crash characteristics in Shenzhen, China from 2014 to situation in each district. 2021. Available: http://tjj.gz.gov.cn/stats_newtjyw/tjsj/tjgh/
2016. JERPH 2021;18:1176. o . glpcgb/content/post_8540189.html
8 N.B.o. Statistics 2021. Migrant worker monitoring survey report. 2022. Available: 29 VYasin Y], Grivna M, Abu-Zidan FM. Global impact of COVID-19 pandemic on road
http://V\'/ww.lstats.gov.cn/ﬁjsj/zgfb/202204/t2022042971830126.lhtm| o traffic collisions. World J Emerg Surg 2021;16:51.
9 I.Q.f. Migration. World Migration Report: 2022. Geneva: International Organization for 30 Yuan P, Qi G, Hu X, et al. Characteristics, likelihood and challenges of road traffic
0 mlgrat;)r;, 2021 ¢ Children of i ; e . I injuries in China before COVID-19 and in the Postpandemic era. Humanit Soc Sci
eng X, Yamauchi C. Children of migrants: the cumulative impact of parenta Commun 2023:10:2.
migration on children’s education and health outcomes in China. Demography 31 TS.C.o.t.G.M.Ps. Congress. Regulations on the administration of non-motor vehicles
2917;54:_1677_714- ) ) o : and motorcycles in Guangzhou, the standing committee of the Guangzhou municipal
11 Qiu P, Caine E, Yang Y, et al. Depression and associated factors in internal migrant peaple’s Congress. 2017.
Workers_ in China. J Affect Disord 201 1:134:198-207. ) 32 World Health Organization. Global status report on road safety 2018. Geneva: World
12 GuH, Lin Y, ShenT. Do you feel accepted? perceived acceptance and its Health Organization, 2018.
spatla.IIy vf'irylng determinants of migrant workers among Chinese cities. Cities 33 Wu CYH, Loo BPY. Motorcycle safety among Motorcycle taxi drivers and
3 5,022'125‘103626' o . ) . . nonoccupational Motorcyclists in developing countries: A case study of Maoming,
iu'Y, Zhang F, Wu F, et al. The subjective wellbeing of migrants in Guangzhou, China: South China. Traffic Inj Prev 2016;17:170-5
the impacts of the social and physical environment. Cities 2017;60:333-42. 34 Chan | PP " e
. . . S ; g F, Xu P, Zhou H, et al. Investigating injury Severities of Motorcycle riders: A
14 B||Y,tV\éangtL,bXL|J_Y, gtkaf/. RtISk flacltotr sur\1e|ll-ancet|n mllgranlt vvcohr_ker§ StUth’ dla}betes- two-step method integrating latent class cluster analysis and random parameters
ela e.” meta to(;c r|Ls act cgs én ;n egnz m|‘gra/n20v¥2r4:rszgw_35ma. anationa Logit model. Accid Anal Prev 2019;131:316-26.
Survetllance study. Lancet Diabetes Lndocrino T T ) 35 Martin-delosReyes LM, Martinez-Ruiz V, Rivera-Izquierdo M, et a/. Is driving without
15 Song ¥, Kou 3, Wang C. Modeling crash severity by considering risk indicators of driver a valid license associated with an increased risk of causing a road crash? Accid Anal
16 Yo Ciang . Han o o, Componkon ot 24 vafc iy chractriics between Prev 2021;149S0001-4575(20/31652-4
' 9L Lo p . ) . Jury 36 Shaker RH, Eldesouky RS, Hasan OM, et al. Motorcycle crashes: attitudes of the
local versus floating migrant patients in a tertiary hospital between 2007 and 2010. : A : .
PLOS ONE 2014:9:682640. Motorcyclists regarding riders’ experience and safety measures. / Community Health
17 Xu XH, Dong H, Li L, et a/. Time-varying effect of drunk driving regulations on road 37 IZJOMBHgT:IJIZfiZ;?:IO‘ MB. Ch - d it of M | h
traffic mortality in Guangzhou, China: an interrupted time-series analysis. BMC Public reiirl]ting iF] h?)spiatglizatlion ?r:al-clt)erclsf:ilcl\s/lim c?teyv?/rilstln(;m (;;:;;chr?jcfzra;v es
Health 2021;21:1885. ! ’
18 Wei L, Sha Z, Jia H, et al. Defending the city's cleanliness with their lives? A study of 2019;20:732-7. ¢ it )
road traffic collisions involving sanitation workers in China over five years. BMC Public 38 Eonnrc])r SMC' Invc;lve(r)r;]gnt;oélSn;%cic;rsid fl\;lo;or%/cle ;S?Tt1°;55'88at1a2| crashes in
Health 2021:21:1977. uyahoga County, Ohio, -2011. Traffic Inj Prev 2014;15:508-12.
19 Sun H, Yang D, Chen C. Research and application on traffic safety education to 39 S.C.o.lt.N.P. Congress. Law of the peoples Republic of China on road traffic safety,
migrant workers. Procedia - Social and Behavioral Sciences 2013;96:418-24. standing committee of the National peoples Congress. 2021. o
20 Barzegar A, Ghadipasha M, Forouzesh M, et al. Epidemiologic study of traffic 40 Santoyo-Castillo D, Pérez-Nifiez R, Borges G, et al. Estimating the drink driving
crash mortality among Motorcycle users in Iran (2011-2017). Chin J Traumatol attrll?gtable fractlor? of road tlraﬁ‘lc deathsl in ngmo. Ag‘dlcz‘/on 2018;1 13:823—35.
2020;23:219-23. 41 Sapsirisavat V, Mahikul W. Drinking and night-time driving may increase the risk
21 Gasana J, Albahar S, Alkhalidi M, et al. Risky roads in Kuwait: an uneven toll on of severe health outcomes: A 5-year retrospective study of traffic injuries among
migrant workers. Int J Environ Res Public Health 2022;19:9726. intelrnational trav‘elers at a University hospital emergency center in Thailand. Int /
22 La QN, Lee AH, Meuleners LB, et al. Prevalence and factors associated with road Environ Res Public Health 2021;18:9823. i .
traffic crash among bus drivers in Hanoi, Vietnam. Int J Inj Contr Saf Promot 42 YangJ, Guo X, Xu M, et al. Alcohol-impaired Motorcyclists versus car drivers: A
2013:20:368-73. comparison of crash involvement and legal consequence from adjudication data. J
23 YangT, Zeng H, Yang X, et al. Characteristics of road traffic accident types and Safety Res 2021;79:292-303.
casualties in Guangzhou, China, from 2007 to 2020: A retrospective cohort study 43 Valen A, Bogstrand ST, Vindenes V, et al. Driver-related risk factors of fatal road
based on the general population, Heliyon. Heliyon 2023;9:¢12822. traffic crashes associated with alcohol or drug impairment. Accid Anal Prev
24 World Health Organization. ICD-11 for mortality and morbidity Statistics. 2023. 2019;131:191-9.
Available: https://icd.who.int/browse11/I-m/en 44 EATSE N.With unbalanced management and chaotic public security environment,
25 TS.Ps.C.o.t.Ps.R.0. China, T.5.Ps.Po.t.Ps.R.0. China, T.M.0.PS.0.t.Ps.R.0. China, M.0.S. Haizhu Kangle village is a deformed product of chaos. 2022. Available: https://www.
Security, M.o.J.0.t.Ps.R.0. China, Criteria for the Identification of Human Injuries, 163.com/dy/article/HM2B621Q05432)V7.html
232 Yang T, et al. Inj Prev 2024;30:224-232. doi:10.1136/ip-2023-044986


http://dx.doi.org/10.1016/S2468-2667(19)30057-X
http://dx.doi.org/10.1016/j.aap.2021.106344
http://dx.doi.org/10.1016/j.jsr.2019.06.002
http://dx.doi.org/10.1016/j.aap.2019.02.014
http://dx.doi.org/10.3390/ijerph18031176
http://www.stats.gov.cn/tjsj/zxfb/202204/t20220429_1830126.html
http://dx.doi.org/10.1007/s13524-017-0613-z
http://dx.doi.org/10.1016/j.jad.2011.05.043
http://dx.doi.org/10.1016/j.cities.2022.103626
http://dx.doi.org/10.1016/j.cities.2016.10.008
http://dx.doi.org/10.1016/S2213-8587(15)00366-6
http://dx.doi.org/10.1016/j.jsr.2020.11.006
http://dx.doi.org/10.1371/journal.pone.0082640
http://dx.doi.org/10.1186/s12889-021-11958-4
http://dx.doi.org/10.1186/s12889-021-11958-4
http://dx.doi.org/10.1186/s12889-021-11977-1
http://dx.doi.org/10.1186/s12889-021-11977-1
http://dx.doi.org/10.1016/j.sbspro.2013.08.049
http://dx.doi.org/10.1016/j.cjtee.2020.05.008
http://dx.doi.org/10.3390/ijerph19159726
http://dx.doi.org/10.1080/17457300.2012.748810
http://dx.doi.org/10.1016/j.heliyon.2023.e12822
https://icd.who.int/browse11/l-m/en
http://dx.doi.org/10.1016/j.jsr.2020.12.015
http://tjj.gz.gov.cn/stats_newtjyw/tjsj/tjgb/glpcgb/content/post_8540189.html
http://tjj.gz.gov.cn/stats_newtjyw/tjsj/tjgb/glpcgb/content/post_8540189.html
http://dx.doi.org/10.1186/s13017-021-00395-8
http://dx.doi.org/10.1057/s41599-022-01482-0
http://dx.doi.org/10.1057/s41599-022-01482-0
http://dx.doi.org/10.1080/15389588.2015.1048336
http://dx.doi.org/10.1016/j.aap.2019.07.012
http://dx.doi.org/10.1016/j.aap.2020.105872
http://dx.doi.org/10.1016/j.aap.2020.105872
http://dx.doi.org/10.1007/s10900-014-9883-1
http://dx.doi.org/10.1080/15389588.2019.1643460
http://dx.doi.org/10.1080/15389588.2013.839991
http://dx.doi.org/10.1111/add.14153
http://dx.doi.org/10.3390/ijerph18189823
http://dx.doi.org/10.3390/ijerph18189823
http://dx.doi.org/10.1016/j.jsr.2021.09.011
http://dx.doi.org/10.1016/j.jsr.2021.09.011
http://dx.doi.org/10.1016/j.aap.2019.06.014
https://www.163.com/dy/article/HM2B62IQ05432JV7.html
https://www.163.com/dy/article/HM2B62IQ05432JV7.html

	Overview of road traffic injuries among migrant workers in Guangzhou, China, from 2017 to 2021
	Abstract
	Introduction﻿﻿
	Methods
	Study design and statistical methods
	Data sources
	Variables

	Results
	Basic information about RTCs
	Distribution of crash types among road users
	Risk factor analysis of motorcycle and four-wheeled vehicle drivers
	Motorcycle drivers
	Four-wheeled vehicle drivers
	Motorcycles versus four-wheeled vehicles

	Perpetrators among motorcycle and four-wheeled vehicle drivers

	Discussion
	Conclusion
	References


