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ABSTRACT
Background Drowning is an important contributor to 
the burden of deaths in China. Exposure to open water 
is a risk factor for drowning, but few studies quantify its 
impact on drowning. The purpose of this study was to 
provide an up- to- date analysis of unintentional drowning 
in China, including impact of exposure to open water.
Methods Chinese provincial data from the Global 
Burden of Disease Study 2019 were used to describe 
the burden of unintentional drowning in 33 provinces 
and changes from 1990 to 2019. Provincial outdoor 
open water resource data were used to explore the 
relationship between outdoor open water resources and 
drowning burden using K- median clustering analysis.
Results Between 1990 and 2019, the unintentional 
drowning incidence, mortality and disability adjusted 
life years (DALY) rates declined by 31.2%, 68.6% and 
74.9%, respectively, with differences by age, sex and 
province. In 2019, the DALY rate for drowning was 
relatively higher in children under 20 year, the elderly 
over 80 years than other age groups and was relatively 
higher in men. There was no statistical difference in 
overall incidence rate by sex. Provincial differences 
in unintentional drowning burden show a positive 
relationship with the availability and size of outdoor 
open water.
Conclusions As expected availability of water increases 
drowning risk. There is a need to address drowning 
environmental risk especially among children and the 
elderly. Localised water safety plans which consider 
drowning burden and environmental risk factors are 
needed in China to ensure a sustained decline of 
unintentional drowning.

INTRODUCTION
Drowning is a significant cause of injury- related 
morbidity and mortality, yet remains an under 
recognised public health threat.1 2 China is a signif-
icant contributor to the global drowning burden. 
China, alongside India, Pakistan and Bangladesh, 
accounted for half the global incidence of fatal 
unintentional drowning in 2017.1

Studies exploring the epidemiology of drowning 
in China have largely focused on children, as 
drowning is the leading cause of death among 
children aged 1–14 years.3 However, national and 
provincial, all- age drowning literature is scarce in 
China, with the most recent analysis of Disease 
Surveillance Points System data reporting drowning 
nationally in China between 2006 and 2013.4

WHO in their drowning prevention implemen-
tation guide notes the need for better data as part 
of a broader strategy to address drowning.5 To aid 
in the development of evidence- informed drowning 
prevention strategies, there is a need for up- to- date 
analysis of drowning risk in China, stratified by 
age group, sex and region.2 Drowning risk is also 
heavily impacted by exposure to water. However, 
this issue has only had limited exploration glob-
ally and, outside of Taiwan, not previously been 
explored in China.6 7

To address these gaps in the literature, this study 
aims to provide up- to- date analysis of the unin-
tentional drowning burden in China and its envi-
ronmental risk—exposure to open water using the 
Global Burden of Disease (GBD) Study 2019 and 
outdoor open water resources data.8 In addition, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Drowning is an important cause of disease 
burden in China, especially for children. Several 
studies have explored the causes of drowning, 
but there is a lack of up- to- date national and 
provincial data identifying drowning burden 
and environmental risk factors.

WHAT THIS STUDY ADDS
 ⇒ This study is the first one on the burden of 
drowning across all of China by province 
(excluding Taiwan). It comprehensively shows 
the national and provincial unintentional 
drowning burden in China in 2019 as well as 
changes in drowning burden from 1990 to 
2019. The results reveal the high- risk drowning 
population and geographical differences of 
drowning burden, which would be expected 
to provide evidence for formulating targeted 
policies and strategies. This is the first study to 
show a link between exposure to water bodies 
and drowning incidence.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study shows the severity of drowning 
burden in China and provides preliminarily 
analysis of the environmental risk factors 
of drowning at the national and provincial 
level. Based on the results, this study can help 
to prioritise subnational water safety plans 
and activities and put forward targeted local 
drowning prevention strategies.
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the analysis incorporates data on the presence of outdoor open 
water (including precipitation, surface water resources and 
coastline to reflect outdoor open water resources) across various 
regions in China, to provide additional location- based environ-
mental risk insights.

METHODS
In this study, we used the Chinese provincial data from the GBD 
Study 2019 to describe the burden of unintentional drowning in 
33 provinces in China and changes from 1990 to 2019.9 Taiwan 
province is not included in this study due to limited access to 
data and its previous reporting in a 2017 study.7 The indicators 
that we used for estimating unintentional drowning burden were 
incidence (rate), death (rate) and disability- adjusted life years 
(DALY) presented with 95% uncertainty intervals. GBD specifies 
13 external causes of injury (also known as E codes), which are 
mutually exclusive and collectively exhaustive based on Inter-
national Classification of Diseases (ICD) codes.3 8 10 Drowning 
includes deaths and disability associated with unintentional 
immersion in water or another fluid.11 It is one of the injury 
external causes. The included ICD codes for drowning within 
ICD- 10 are W65–W70.9, W73–W74.9; and for ICD- 9, they are 
E910–E910.99. Drowning due to water transport or disasters 
(eg, flood) is assigned elsewhere in the GBD cause hierarchy and 
is, therefore, not included in this analysis.1 11 Injuries were cate-
gorised into 47 mutually exclusive and exhaustively collected 
injury classifications according to the S and T segment codes of 
ICD10 and 800–999 codes of ICD9.1 9 11 The methods of GBD 
for injury burden1 3 8 12 and drowning data have been published 
previously. All estimates followed the Guidelines for Accurate and 
Transparent Health Estimates Reporting13 (online supplemental 
appendix p 1–2). This study has been registered at Scientific 
Publications Team of the Institute for Health Metrics and Evalu-
ation, University of Washington (ID: 1199- GBD2019- 032020).

In order to understand the relationship between outdoor 
open water resources and drowning burden, we used indica-
tors of precipitation, surface water resources and coastline to 
reflect outdoor open water resources. The key characteristic 
of each indicator of drowning burden is shown in the online 
supplemental appendix p 3 and outdoor open water resources 
are described below.

Precipitation, surface water resources and coastline
In this study, precipitation refers to the depth of accumulated 
water (due to rain, snow or hail) (in millimetres), assuming no 
leakage, loss or evaporation, expressed as average annual precip-
itation. According to the actual observation values collected 
by rainfall observation points distributed in each region, the 
regional surface precipitation is analysed and calculated by using 
the isohyet line algorithm. The surface water resources (in Billion 
cubic metres) refers to the dynamic water volume of rivers, lakes, 
glaciers and other surface water bodies renewed year by year, that 
is, the runoff of local natural rivers. The amount of surface water 
resources in the regions is the natural annual runoff formed by 
local precipitation, excluding the inflow. We use provincial data 
of precipitation and surface water resources in 2019 from ‘2019 
China Water Resources Bulletin’ formulated by the Ministry of 
Water Resources of China to describe outdoor inland open water 
resources.14

The coastline (in kilometres) is the dividing line and the 
connecting line between the sea and the land. It is generally 
divided into island coastline and continental coastline. The 
coastline for analysis in this study is continental coastline except 

for Hainan province since Hainan is an island with a total area of 
about 35 400 square kilometres. We use the data of the coastline 
from the local yearbook, local government websites and litera-
ture to describe outdoor coastal open water resources.15–25

Due to the lack of data sources, only the open water resources 
data of 31 provinces (excluding Hong Kong, Macao and Taiwan) 
are included in the cluster analysis.

Analysis
STATA/IC V.15.0 (https://www.stata.com) was used to conduct a 
descriptive analysis of the incidence, mortality and DALY rates 
of drowning by sex and age group nationally in China and for 
its provinces. Combined with the relevant data of open water 
resources, precipitation and coastline in each province, the 
data of drowning incidence, mortality and DALY rate in each 
province are analysed by using the K- median clustering analysis 
method and taking Minkowski absolute distance as the measure-
ment index.26

Three criteria are used as the grouping basis of cluster anal-
ysis (1) Calinski- Harabasz pseudo- F (CHF) criterion: the larger 
the CHF value, the more it supports the classification quantity; 
(2) within sum of squares (WSS) gravel map: find the inflec-
tion point from steep to gentle in the curve; (3) η2 coefficient: 
combined with WSS and CHF values, check if η2 coefficient is 
optimal or acceptable.26

Considering that some provinces are inland and have no 
coastline, this study divides 31 provinces in China into coastal 
and non- coastal provinces. Cluster analysis is conducted for 
each category to explore the relationship between open water 
resources and drowning burden.

Patient and public involvement
No patient involved.

RESULTS
In 2019, an estimated 219 109 people drowned of which 
56 524 people died from unintentional drowning in China. The 
drowned population included 92 064 men and 1 27 045 women, 
with 37 513 children less than 20 and 50 980 older people over 
70 years old. Overall, there were approximately 2.9 million 
drowning deaths between 1990 and 2019 in China, with an 
average decrease of 3353 deaths per annum, Sichuan province 
(N=3 30 580; 11%) has the most proportion of deaths followed 
by Anhui (7%) and Hunan (7%) provinces.

Change in drowning incidence, mortality and DALY rates at 
the national level, 1990–2019
Between 1990 and 2019, the unintentional drowning incidence 
rate declined by 31.2% with a decrease between 1997 and 2010, 
preceded and followed by a levelling off in the 7 years before 
and after this period and an increase after 2017 (figure 1). The 
pattern change varied between men and women. The inci-
dence rate decreased significantly in men while a slight increase 
with fluctuations was observed without significance in women 
(figure 1, online supplemental appendix p 11–12).

From 1990 to 2019, the mortality rate and DALY rate 
decreased by 68.6% and 74.9%, respectively. The patterns of 
change in mortality rate and DALY rate were similar between 
men and women (figure 1, online supplemental appendix p 
11–12). The mortality rate, DALY rate and incidence rate all 
declined during the last 30 years in children less than 20 years. 
For elderly people aged 70 years and over, the incidence rate of 
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Figure 1 Incidence, DALY rate, mortality rate of unintentional drowning by sex and age group in China, 1990–2019. DALY, disability adjusted life 
years; UUI, Upper uncertainty interval; LUI, Lower uncertainty interval.
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drowning increased and the death rate and DALY rate remained 
steady (figure 1).

Incidence rate, mortality rate and DALY rate of unintentional 
drowning at national level in 2019
The age- standardised cause- specific incidence, mortality and 
DALY rates for unintentional drowning are 15.0, 4.3 and 240.0 
per 100 000, respectively.

Both the unintentional drowning incidence rate and mortality 
rate increased with age (figure 2, online supplemental appendix 
p 6). The DALY rate among children under 20 and the elderly 
over 80 was higher than for other age groups. Children under 
5 years of age had the highest DALY rate. Incidence of uninten-
tional drowning in women is higher than that of men, although 
there is no statistical significance. The mortality rate and DALY 
rate of men were higher than that of women. The difference 
between men and women was greatest when comparing DALY 
rates, particularly among young people aged 5–30 years (figure 2, 
online supplemental appendix p 6–8).

Change of incidence rate, mortality rate and DALY rate at 
subnational level during 1990–2019
Changes in incidence rate, mortality rate and DALY rate of unin-
tentional drowning varied by province. Reductions in the unin-
tentional drowning incidence rate were most apparent in Tibet, 
followed by Shanghai, Hebei, Macao and Tianjin. The incidence 
rate significantly increased in Inner Mongolia and Beijing (figure 
4, online supplemental appendix p 11–12).

The mortality rate and DALY rate due to drowning decreased 
significantly in all regions. The reduction in mortality rate varied 
from 78.0% (Jiangxi) to 43.5% (Liaoning). The change in DALY 
rates varied from 82.2% (Shaanxi) to 45.8 (Liaoning) (figure 4, 
online supplemental appendix p 11–12).

Incidence rate, mortality rate and DALY rate of unintentional 
drowning at subnational level in 2019
Beijing has the highest incidence of unintentional drowning, 
three times the national incidence, followed by Jiangsu and 
Zhejiang. The regions with the lowest incidence rate were 
Gansu, followed by Tibet and Qinghai (figures 3 and 4, online 
supplemental appendix p 9–10).

The high drowning mortality rates and DALY rates were 
seen in Sichuan, Hubei and Xinjiang. Low mortality rate and 
DALY rate are found in Macao, Jilin and Beijing (figure 3, online 
supplemental appendix p 9–10).

Drowning-related environmental risk factors—precipitation, 
surface water, coastline
The subnational mortality rate, DALY rate, incidence rate and 
open water resources (precipitation, surface water, coastline) for 
31 provinces are shown in online supplemental appendix p 13.

Cluster analysis results show that coastal provinces can be 
clustered into three categories while non- coastal provinces can 
be clustered into two categories.

The first category of coastal provinces includes Fujian and 
Guangdong. These provinces have more precipitation, surface 
water resources and longer coastline, but the incidence, death 
and DALY rate of drowning are relatively low. The second cate-
gory of provinces includes Hebei, Liaoning, Shandong, Shanghai 
and Tianjin. They have less surface water resources, and lower 
death and DALY rates for drowning. But the drowning incidence 
rate and precipitation of Shanghai are relatively high and the 
coastlines of Liaoning and Shandong provinces are relatively 
long. For the third category, Jiangsu, Hainan, Guangxi and 
Zhejiang provinces tend to have high precipitation, surface 
water resources or long coastline. The drowning deaths and 
DALY rates are also relatively high. The incidence of drowning 

Figure 2 Incidence, DALY rate, mortality of unintentional drowning by age and sex in China in 2019. DALY, disability adjusted life years; UUI, Upper 
uncertainty interval; LUI, Lower uncertainty interval.
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is relatively high in most provinces, except Guangxi Province 
(table 1).

For the non- coastal provinces, the first category includes 
Henan, Shanxi, Heilongjiang, Beijing, Shaanxi, Jilin, Inner 
Mongolia, Gansu, Qinghai and Ningxia. They have relative 
lower death rates and DALY rates and most provinces have less 
precipitation and surface water resources. Beijing and Inner 
Mongolia also have high incidence rate, but with less precipita-
tion and surface water resources. The second category provinces 
are Hubei, Xinjiang, Xizang, Guizhou, Hunan, Chongqing, 
Yunnan, Jiangxi, Anhui and Sichuan. They have relative high 
death rate and DALY rate of drowning. They all have relative 
high precipitation or surface water resources. Except Xinjiang, 
Xizang, Guizhou, Yunnan and Jiangxi, most provinces in second 
category have a relatively high incidence rate of drowning 
(table 1).

DISCUSSION
The drowning incidence, death and DALY rates have generally 
shown a downward trend in the past 30 years, which is consis-
tent with the global trend and in the Western Pacific region.9 This 
may be related to China’s infrastructure and education develop-
ment in recent decades.3 The construction of relevant facilities, 
such as bridges and roads, and a national policy of improving 
drinking water and lavatories have resulted in reduced expo-
sure to outdoor open water sources, which may be the reason 
for the reduction of drowning, although we also note that there 
has been an uptake of learn- to- swim programmes.2 27 Since hot 
weather can lead to higher risk of drowning,28 the popularisa-
tion of some cooling facilities in China over 30 years, such as air 

conditioning, may also have had an effect on drowning deaths by 
reducing the need for people to enter the water to cool down.29 30 
In addition, the decline of child drowning may also be due in 
part to the development of education in China, the ‘one- child 
policy’ (1982–2016) enabling better supervision of children, 
or greater awareness of safety.31 The Ministry of Education’s 
annual communication to parents on child drowning risk and 
the need to strengthen strengthening parental care during holi-
days may also have contributed to a reduction in child drowning 
deaths,32–34 although we note a need for this to continue and be 
innovated to promote parents’ uptake of better supervision of 
children when on, in or near water.

Even with significant reductions in drowning burden among 
children and the elderly, there were high DALY rates in 2019 
among these population. The DALY rate among children less 
than 20 years old is higher than the average same age drowning 
DALY rate globally and in the Western Pacific region.9 Despite 
the progress made in the past three decades, child drowning 
prevention in China still faces challenges. It is necessary to 
further strengthen children’s holiday care, enhance provision 
of swimming lessons and carry out safety and health education 
on drowning prevention and water activities for children and 
parents.2 The burden of elderly drowning is also relatively high. 
While the incidence of elderly drowning increased, the deaths 
and DALYs changed little over the 30 years. With an ageing 
population in China,35 drowning risk should also focus on 
elderly health and well- being initiatives. At present, the govern-
ment has formulated a number of national and subnational 
policies to benefit the elderly, such as the national medium and 
long- term plans for actively responding to population ageing, 

Figure 3 Incidence, DALY rate, mortality of unintentional drowning at subnational level in 2019. DALY, disability adjusted life years. UUI, Upper 
uncertainty interval. LUI, Lower uncertainty interval.
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but little attention has been paid to the problem of drowning 
among this at- risk age group.36

The female unintentional drowning incidence rate in China is 
similar to men. This is an unusual finding as men normally have 
higher rates than women. However, due to the lack of evidence, 
causal inference cannot be made, and more research should be 
conducted in this topic in the future.

Need for local action
There are provincial differences in the burden of drowning 
in China, which our analysis has indicated is impacted by the 
amount of outdoor open water resources. On the whole, the 
burden of drowning is higher in areas rich in outdoor open water 
resources and high precipitation. Different provinces should 

explore the causes of drowning and carry out drowning preven-
tion according to their own open water resources and drowning 
burden and compare initiatives across provinces to better under-
stand what is working to reduce drowning.

The burden of drowning in the first category of coastal 
areas is low level considering the presence of abundant water 
resources; this may be related to better swimming ability and 
knowledge of water safety by residents in the area as well as 
a better rescue system and local government initiatives, such 
as joint efforts of multiple departments to carry out drowning 
prevention.37 38 These experiences and technologies can be 
extended to other areas with similar conditions, especially 
those with substantial water resources. At the same time, the 
region can further explore more efficient methods of drowning 

Figure 4 Rank of drowning incidence, DALYs and mortality rate by provinces in China in 2019 and change of drowning mortality rate from 1990 to 
2019 by provinces. The upper three graphs are sorted from high to low based on the results, with rank 1 being the highest value and rank 33 being 
the lowest. Colours ranging from red, orange, yellow, light green and dark green are classified into five categories based on values. The three graphs 
at the bottom show the changes in drowning incidence, DALYs and mortality rates from 1990 to 2019. Green is a decrease; red is an increase. DALY, 
disability adjusted life years.
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prevention by using advanced scientific and technological 
measures.

The burden of drowning in the second category is not high and 
there is lack of water resources in these regions. These provinces 
can carry out targeted drowning prevention in high- risk areas and 
among high- risk groups, such as drowning prevention in seaside 
water entertainment places in Liaoning and Shandong. The 
safety of limited water resources could be improved by strength-
ening open water supervision and reducing environmental 
risk factors. The third category has a relatively high burden of 
drowning, which is related to its rich open water resources. The 
local government and the community should prioritise drowning 
prevention efforts and learn from the successful experience from 
similar regions. Given the abundant water resources in these 
areas, policies should be focused on enlarging the area of safe 
water, including the seaside and swimming pool, and guarantee 
the safety in the safe water area by arranging enough lifeguards, 
providing lifesaving facilities and improving supervision by 
advance techniques (camera).5 39 At the same time, the govern-
ment should strengthen advocacy to encourage more people to 
swim in safe areas while also promoting swimming techniques 
and water safety knowledge.

The drowning death and DALY rates of the first category 
comprising non- coastal provinces are low, which is related to the 
lack of abundant outdoor open water resources. Most provinces 
in this category have low incidence of drowning, except Beijing 
and Inner Mongolia. It is speculated that drowning occurring 
indoors in these provinces may be one of possible reasons of 
relative higher incidence of drowning; however, this needs to 
be explored further. The supervision of indoor water entertain-
ment facilities and training of lifeguards should be strengthened 
as well as the management of water storage facilities.40 Investi-
gation of new supervision camera techniques can also effectively 
improve indoor water safety.39 The second category has high 
death and DALY rate of drowning, which may be caused by rich 
water resources. However, five provinces in this category have 
lower incidence of drowning. This contradictory result suggests 
that drowning cases in these provinces are more likely to be 
fatal, which may be related to untimely rescue, low awareness of 
first aid or poor swimming ability. Prevention of fatal drowning 
requires correct rescue methods and fast first aid.41 Training the 
residents living near the open water will be beneficial for imme-
diate and correct rescue. Further attention to drowning environ-
mental risk reduction in these provinces is needed.

Table 1 The characteristics of categories after cluster analysis and the ranking of provinces on mortality, DALY rate, incidence rate and 
precipitation, surface water and coastline in 2019*

Category Province Mortality rank DALY rate rank Incidence rate rank Precipitation rank Surface water source rank Coastline rank

Provinces 
with 
coastlines

Group 1 Fujian 17 18 14 3 8 2

Guangdong 21 20 18 1 5 1

Group 2 Hebei 28 23 28 25 27 9

Liaoning 25 28 20 18 22 5

Shandong 19 19 16 21 24 3

Tianjin 23 24 12 26 31 11

Shanghai 24 29 8 8 28 10

Group 3 Jiangsu 7 15 2 15 23 8

Hainan 11 10 13 6 21 6

Guangxi 10 11 22 5 3 7

Zhejiang 12 16 3 2 10 4

Provinces 
without 
coastlines

Group 1 Henan 18 17 23 22 25 —

Shanxi 27 27 15 24 26 —

Heilongjiang 26 25 21 17 9 —

Beijing 31 31 1 23 30 —

Shaanxi 22 22 11 16 17 —

Jilin 30 30 27 19 18 —

Inner Mongolia 29 26 4 30 20 —

Gansu 20 21 31 28 19 —

Qinghai 16 14 29 27 12 —

Ningxia 15 12 19 29 29 —

Group 2 Hubei 2 3 6 14 14 —

Xinjiang 3 1 26 31 13 —

Xizang 14 6 30 20 1 —

Guizhou 13 13 25 9 11 —

Hunan 4 5 10 7 4 —

Chongqing 5 8 5 10 15 —

Yunnan 9 7 24 11 7 —

Jiangxi 8 4 17 4 6 —

Anhui 6 9 7 13 16 —

Sichuan 1 2 9 12 2 —

*Colour coding: Quintile method is used to assign colour from dark to light according to the value from large to small.
DALY, disability adjusted life years.
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Strengths and limitations
Limitations of GBD2019 data used in this study have previously 
been described.8 10 42 43 The reliability of incidence data could 
be improved since the main data source44 45 is limited national 
representative and there is a lack of data from 2006.3 In addi-
tion, there are some additional limitations specific to this study. 
Some data sources such as hospital surveillance systems may 
miss some non- fatal injury data arising from drowning incidents 
because some people may not go to hospital for care and be 
recorded as drowning case once they are rescued. Besides that, 
the misclassification of the death data could not be avoided 
entirely. Therefore, more survey data are needed as a supple-
ment to existing data. This study only included unintentional 
drowning, excluding transport drowning, drowning caused by 
disasters and intentional drowning. It will cause an underesti-
mation of the whole drowning burden and the data that is not 
included can be further analysed.1 11 Moreover, compared with 
the data of earlier years, the data estimated in recent years have 
more data sources and better quality. Earlier literature could be 
further adjusted for better data quality.46 47 This study conducts 
preliminary analysis on the impact of open water resources on 
risk of drowning. However, a further exploration of the direct 
causes of drowning is required, so as to provide more accurate 
evidence for local governments to adjust drowning prevention 
policies, this would include more detailed information about 
location and activity. Furthermore, precipitation, surface water 
source and coastline are indirect indicators to represent the risk 
of exposure to water. In addition to open water sources, there 
are some other outdoor environmental risk factors including 
temperature and geo- topography. There are also a range of other 
non- outdoor risk factors affecting drowning, such as indoor 
drowning environmental risk factors, swimming skills, alcohol 
consumption and lifejacket wear among many others.7 Further 
research is necessary to understand local drowning risk more 
precisely and provide more accurate evidence for provincial 
drowning prevention policies.

CONCLUSION
In conclusion, this study shows a reduction in the unintentional 
burden of drowning in China from 1990 to 2019, while high-
lighting age, sex and provincial variations. The prevention of 
drowning in children and the elderly requires special attention. 
At present, China has no national drowning prevention plan. 
It is necessary to make such a plan to integrate multisectoral 
responses and enhance drowning prevention capacity. A higher 
authority is suggested to lead the plan formulation since multi-
sectoral department- related drowning prevention, including 
health, education, public security, emergency management, 
maritime affairs and sports, needs to contribute to it. This study 
also explored the relationship between drowning and outdoor 
open water in different areas and puts forward corresponding 
suggestions according to the characteristics of each province. 
Provinces should design their own drowning prevention plans 
according to the characteristics of their own drowning burden. 
The whole country and provinces should also further explore 
the causes of drowning and formulate more targeted drowning 
prevention policies.
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and geographic entities), and time period(s) for which 
estimates were made. 

Main Pg. 2-4, Appendix Pg. 3 

2 List the funding sources for the work. Appendix Pg. 3 

Data Inputs 
For all data inputs from multiple sources that are synthesised as part of the study: 
3 Describe how the data were identified and how the data 
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Main Pg. 2-4, Appendix Pg. 3 
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ad-hoc exclusions. 

Main Pg. 2 

5 Provide information on all included data sources and 
their main characteristics. For each data source used, 
report reference information or contact 
name/institution, population represented, data 
collection method, year(s) of data collection, sex and 
age range, diagnostic criteria or measurement method, 
and sample size, as relevant. 

Main Pg. 2-4  
http://ghdx.healthdata.org/gbd-2019/datainput- 
sources 

6 Identify and describe any categories of input data that 
have potentially important biases (e.g., based on 
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http://ghdx.healthdata.org/gbd-2019/datainput- 
sources 

For data inputs that contribute to the analysis but were not synthesised as part of the study: 
7 Describe and give sources for any other data inputs. 1.Ministry of water resources of the people's Republic of 

China. 2019 China water resources bulletin. 2019. 
2.Compilation Committee of Shanghai Yearbook. 
Shanghai yearbook 2020[M]. 2020. Shanghai: Shanghai 
Yearbook Agency 

3.Guangdong Provincial Bureau of statistics and 
Guangdong Survey Corps of the National Bureau of 
Statistics. Guangdong statistical yearbook 2020[M]. 
2020. Beijing: China Statistics Press 

4.Hainan Provincial Bureau of statistics and Hainan 
Survey Corps of the National Bureau of Statistics. 
Hainan statistical yearbook 2020[M]. 2020. Beijing: 
China Statistics Press 

5.Liaoning Provincial Bureau of statistics and Liaoning 
Survey Corps of the National Bureau of Statistics. 
Liaoning statistical yearbook 2020[M]. 2020. Beijing: 
China Statistics Press 

6.Guangxi Statistics Bureau. Guangxi statistical 
yearbook 2020[M] . 2020. Beijing: China Statistics Press 

7.Tianjin Provincial Bureau of statistics and Tianjin 
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China Statistics Press 

8.Jiangsu Provincial Bureau of statistics and Jiangsu 
Survey Corps of the National Bureau of Statistics. 
Jiangsu statistical yearbook 2020[M]. 2020. Beijing: 
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Survey Corps of the National Bureau of Statistics. 
Shandong statistical yearbook 2020[M]. 2020. Beijing: 
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10.Zhejiang Provincial Bureau of statistics and Zhejiang 
Survey Corps of the National Bureau of Statistics. 
Zhejiang statistical yearbook 2020[M]. 2020. Beijing: 
China Statistics Press 

11.Fujian Provincial Department of culture and Tourism. 
Reply on proposal No. 20221274 of the fifth session of 
the 12th CPPCC Provincial Committee. 2022. 
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For all data inputs: 
8 Provide all data inputs in a file format from which data 

can be efficiently extracted (e.g., a spreadsheet rather 
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because of ethical or legal reasons, such as third-party 
ownership, provide a contact name or the name of the 
institution that retains the right to the data. 

http://ghdx.healthdata.org/gbd-2019/datainput- 
sources 

Appendix Pg. 4-13 Table 1-6 

Data analysis 
9 Provide a conceptual overview of the data analysis 

method. A diagram may be helpful. 
Main Pg. 2-4 

10 Provide a detailed description of all steps of the 
analysis, including mathematical formulae. This 
description should cover, as relevant, data cleaning, 
data pre-processing, data adjustments and weighting of 
data sources, and mathematical or statistical model(s). 

Main Pg. 2-4, Appendix Pg. 3 

11 Describe how candidate models were evaluated and 
how the final model(s) were selected. 

N/A 

12 Provide the results of an evaluation of model 
performance, if done, as well as the results of any 
relevant sensitivity analysis. 

N/A 

13 Describe methods for calculating uncertainty of the 
estimates. State which sources of uncertainty were, and 
were not, accounted for in the uncertainty analysis. 

Main Pg. 2-3, Appendix Pg. 3 

14 State how analytic or statistical source code used to 
generate estimates can be accessed. 

https://github.com/ihmeuw/ihme-
modeling/tree/main/gbd_2019 

Results and Discussion 
15 Provide published estimates in a file format from which 

data can be efficiently extracted. 
http://ghdx.healthdata.org/gbd-results-tool 
Appendix Pg. 4-13 Table 1-6 

16 Report a quantitative measure of the uncertainty of the 
estimates (e.g. uncertainty intervals). 

Main Pg. 5-6 and figures 

17 Interpret results in light of existing evidence. If 
updating a previous set of estimates, describe the 
reasons for changes in estimates. 

Main Pg. 5-6 

18 Discuss limitations of the estimates. Include a 
discussion of any modelling assumptions or data 
limitations that affect interpretation of the estimates. 

Main Pg. 8-9 
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2. Indicator of drowning burden 

Incidence 

The data sources of incidence are population-representative data to a certain extent and various research data, such 

as surveillance system, population survey, life registration data from published papers and unpublished datasets. 

Disease modelling software DisMod-MR V2.1 estimated the results. For those data with limited representative, 

the data will be adjusted using HAQ Index and World Health Survey new crosswalks. Data from New Zealand 

and Georgia inpatient data and the Vietnam National Injury Survey were also used for non-fatal estimation.[1,2,3]   

Mortality 

The data source of GBD 2019 is life registration data encoded by the ICD system or household mortality survey. 

GBD 2019 reclassifies the data with non-specific or unspecified codes and reduces noise. GBD 2019 also smooths 

the time trend and estimates the uncertainty interval for China and provincial and regional data. While analyzing 

cause of death data, oral autopsy site data was merged to accommodate small-scale oral autopsy studies, and 

updates were made when reassigning unclear cause of death codes.[1, 2, 3] 

Disability adjusted life years (DALY) 

DALY is an indicator for comprehensively measuring the health loss caused by diseases and injuries. It is the sum 

of years of life lost (YLLs) and years lived with disability (YLDs) caused by diseases and injuries. Disability 

weights used for estimating YLDs have been determined through analysis of data from population surveys and an 

open-access internet survey. In this methodological approach, participants are prompted to discern the 

comparative health status between randomly paired health states, each delineated by succinct descriptions of their 

key attributes.[1, 2, 3] 

The method used to calculate the uncertainty interval of incidence, mortality and DALYs was reported in the GBD 

2019 capstone paper.[1] 

3. Role of the funding source 

The funding source had no involvement in study design, data collection, data analysis, data interpretation, writing 

of the manuscript, and the decision to submit the manuscript for publication.  

4. Data sharing 

The authors had full access to all the data in the study and had final responsibility to submit for publication. The 

part of data is publicly available at Global Health Data Exchange (GHDx) online website 

(http://ghdx.healthdata.org/gbd-results-tool) and additional data could be requested from IHME. 
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Table 1 Age-standardized Incidence, DALY rate, Mortality rate of unintentional drowning in China by sex, 1990-2019 

Year 
Age-standardized Incidence rate per 100,000 (95% UI) 

 
Age-standardized DALY rate per 100,000 (95% UI) 

 
Age-standardized Mortality rate per 100,000 (95% UI) 

Both Male Female 
 

Both Male Female 
 

Both Male Female 

1990 21.78 (17.99, 26.07) 26.36 (21.61, 31.86) 16.64 (13.85, 19.60) 
 

955.5 (829.81, 1058.59) 1183.42 (956.54, 1328.49) 710.62 (618.08, 799.51) 
 

13.62 (11.94, 15.08) 16.79 (13.69, 18.96) 10.24 (8.95, 11.5) 

1991 21.75 (18.13, 25.82) 26.16 (21.56, 31.36) 16.74 (14.07, 19.67) 
 

929.61 (816.52, 1029.7) 1155.16 (952.15, 1296.56) 686.44 (600.94, 769.80) 
 

13.24 (11.67, 14.62) 16.38 (13.70, 18.50) 9.89 (8.76, 11.10) 

1992 21.67 (18.24, 25.50) 25.90 (21.58, 30.85) 16.83 (14.21, 19.81) 
 

893.57 (778.93, 979.17) 1115.07 (912.60, 1242.95) 653.99 (577.57, 724.26) 
 

12.73 (11.27, 13.90) 15.81 (13.02, 17.71) 9.44 (8.46, 10.40) 

1993 21.57 (18.18, 25.31) 25.59 (21.47, 30.25) 16.92 (14.33, 19.84) 
 

875.54 (770.88, 962.63) 1092.34 (882.39, 1206.80) 640.41 (565.81, 711.65) 
 

12.50 (11.17, 13.64) 15.52 (12.74, 17.17) 9.27 (8.29, 10.27) 

1994 21.45 (18.13, 25.10) 25.26 (21.25, 29.78) 17.00 (14.44, 19.85) 
 

859.03 (741.21, 941.91) 1062.23 (866.20, 1175.19) 638.05 (566.38, 709.58) 
 

12.24 (10.79, 13.37) 15.09 (12.35, 16.70) 9.18 (8.22, 10.17) 

1995 21.31 (18.05, 24.85) 24.93 (21.08, 29.28) 17.05 (14.53, 19.89) 
 

843.41 (735.27, 919.12) 1030.91 (844.08, 1135.35) 639.04 (567.80, 704.29) 
 

12.02 (10.70, 13.00) 14.68 (12.16, 16.15) 9.18 (8.28, 10.07) 

1996 21.11 (17.93, 24.57) 24.46 (20.70, 28.57) 17.12 (14.61, 19.93) 
 

813.36 (717.19, 882.74) 997.77 (823.49, 1092.91) 611.77 (548.77, 670.80) 
 

11.63 (10.42, 12.55) 14.25 (11.96, 15.60) 8.82 (7.99, 9.66) 

1997 20.79 (17.72, 24.16) 23.74 (20.14, 27.74) 17.22 (14.67, 20.02) 
 

781.12 (685.53, 850.89) 962.84 (800.08, 1059.96) 581.82 (520.59, 633.25) 
 

11.19 (10.03, 12.09) 13.77 (11.47, 15.10) 8.41 (7.67, 9.09) 

1998 20.39 (17.38, 23.73) 22.87 (19.41, 26.75) 17.32 (14.74, 20.15) 
 

761.50 (671.52, 827.88) 936.97 (783.99, 1026.77) 568.49 (513.15, 625.76) 
 

10.96 (9.82, 11.83) 13.47 (11.43, 14.69) 8.26 (7.53, 9.03) 

1999 19.95 (16.97, 23.21) 21.94 (18.58, 25.68) 17.38 (14.79, 20.27) 
 

723.08 (644.51, 786.67) 898.36 (760.18, 983.29) 529.49 (477.73, 582.52) 
 

10.48 (9.47, 11.31) 12.99 (11.03, 14.18) 7.77 (7.08, 8.48) 

2000 19.49 (16.60, 22.66) 21.06 (17.83, 24.72) 17.39 (14.79, 20.26) 
 

693.70 (615.56, 754.30) 870.02 (722.78, 951.32) 498.49 (455.54, 543.09) 
 

10.17 (9.17, 10.96) 12.70 (10.69, 13.84) 7.43 (6.84, 8.04) 

2001 19.02 (16.18, 22.08) 20.14 (17.05, 23.68) 17.38 (14.80, 20.28) 
 

653.54 (574.67, 708.09) 829.22 (693.76, 903.25) 458.63 (419.39, 500.38) 
 

9.70 (8.64, 10.42) 12.23 (10.23, 13.34) 6.95 (6.41, 7.50) 

2002 18.51 (15.78, 21.51) 19.11 (16.17, 22.41) 17.42 (14.85, 20.25) 
 

613.15 (551.47, 662.95) 791.98 (666.79, 863.65) 414.51 (381.09, 454.11) 
 

9.27 (8.46, 10.03) 11.86 (9.96, 12.96) 6.47 (5.97, 7.07) 

2003 17.99 (15.35, 20.93) 18.04 (15.28, 21.12) 17.46 (14.88, 20.24) 
 

563.01 (504.88, 607.36) 743.36 (630.46, 811.05) 362.38 (333.42, 394.21) 
 

8.70 (7.88, 9.39) 11.31 (9.56, 12.36) 5.86 (5.43, 6.39) 

2004 17.46 (14.87, 20.29) 17.02 (14.38, 19.94) 17.44 (14.83, 20.20) 
 

533.39 (472.41, 576.15) 709.67 (591.56, 772.02) 336.94 (310.89, 366.47) 
 

8.35 (7.51, 8.98) 10.94 (9.00, 11.91) 5.55 (5.12, 6.00) 

2005 16.93 (14.37, 19.70) 16.12 (13.60, 18.88) 17.32 (14.74, 20.13) 
 

499.44 (447.63, 543.54) 665.23 (564.03, 730.57) 314.24 (291.66, 340.70) 
 

7.93 (7.15, 8.62) 10.38 (8.70, 11.39) 5.27 (4.89, 5.73) 

2006 16.35 (13.87, 19.03) 15.25 (12.87, 17.87) 17.06 (14.51, 19.80) 
 

457.66 (403.83, 494.95) 613.05 (514.43, 673.04) 283.62 (261.75, 307.04) 
 

7.30 (6.56, 7.87) 9.60 (8.10, 10.53) 4.80 (4.44, 5.19) 

2007 15.69 (13.32, 18.27) 14.32 (12.11, 16.80) 16.70 (14.25, 19.39) 
 

434.31 (391.00, 471.53) 582.22 (499.46, 639.00) 268.31 (244.95, 292.38) 
 

7.00 (6.35, 7.61) 9.19 (7.84, 10.11) 4.62 (4.22, 5.04) 

2008 15.06 (12.79, 17.50) 13.46 (11.39, 15.73) 16.33 (13.97, 18.92) 
 

419.41 (377.45, 455.29) 566.74 (489.35, 622.53) 253.62 (235.54, 273.25) 
 

6.76 (6.10, 7.29) 8.96 (7.63, 9.85) 4.37 (4.03, 4.70) 

2009 14.55 (12.38, 16.92) 12.78 (10.82, 14.91) 16.01 (13.69, 18.59) 
 

416.03 (374.51, 447.31) 565.47 (485.83, 615.34) 247.36 (229.88, 265.39) 
 

6.70 (6.04, 7.20) 8.94 (7.51, 9.71) 4.27 (3.97, 4.61) 

2010 14.26 (12.13, 16.56) 12.39 (10.47, 14.44) 15.84 (13.53, 18.41) 
 

396.15 (358.06, 428.36) 537.3 (462.35, 589.61) 236.87 (220.22, 255.66) 
 

6.45 (5.82, 6.95) 8.59 (7.20, 9.42) 4.14 (3.84, 4.47) 

2011 14.17 (12.07, 16.46) 12.24 (10.39, 14.28) 15.79 (13.50, 18.32) 
 

366.07 (323.47, 394.86) 497.61 (425.59, 545.81) 217.47 (200.43, 235.21) 
 

6.01 (5.32, 6.46) 8.03 (6.63, 8.81) 3.83 (3.50, 4.20) 

2012 14.15 (12.07, 16.43) 12.20 (10.36, 14.22) 15.80 (13.52, 18.30) 
 

348.22 (310.88, 378.05) 475.70 (407.16, 521.38) 204.10 (189.98, 219.49) 
 

5.78 (5.13, 6.25) 7.77 (6.49, 8.55) 3.65 (3.37, 3.95) 

2013 14.18 (12.12, 16.47) 12.20 (10.38, 14.20) 15.84 (13.54, 18.34) 
 

329.49 (295.45, 356.87) 452.27 (392.57, 498.03) 190.86 (176.04, 205.94) 
 

5.51 (4.83, 5.92) 7.45 (6.14, 8.22) 3.44 (3.15, 3.75) 

2014 14.20 (12.17, 16.48) 12.21 (10.38, 14.19) 15.86 (13.55, 18.39) 
 

314.33 (281.83, 342.94) 432.24 (369.72, 479.34) 181.48 (167.85, 197.02) 
 

5.33 (4.69, 5.82) 7.21 (5.86, 8.01) 3.34 (3.04, 3.64) 

2015 14.17 (12.12, 16.46) 12.18 (10.35, 14.17) 15.84 (13.53, 18.37) 
 

296.45 (264.01, 328.42) 410.65 (345.72, 462.83) 167.94 (153.13, 184.20) 
 

5.10 (4.49, 5.60) 6.93 (5.54, 7.84) 3.15 (2.82, 3.51) 

2016 14.22 (11.98, 16.67) 12.17 (10.23, 14.33) 15.98 (13.48, 18.76) 
 

283.58 (252.39, 316.30) 393.61 (335.99, 445.07) 159.94 (143.82, 177.09) 
 

4.94 (4.33, 5.45) 6.72 (5.52, 7.60) 3.05 (2.69, 3.42) 

2017 14.38 (11.95, 17.03) 12.27 (10.17, 14.68) 16.25 (13.46, 19.30) 
 

267.14 (234.02, 296.28) 370.81 (313.33, 422.15) 150.84 (136.13, 168.00) 
 

4.69 (4.05, 5.17) 6.37 (5.09, 7.23) 2.90 (2.58, 3.28) 
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Year 
Age-standardized Incidence rate per 100,000 (95% UI) 

 
Age-standardized DALY rate per 100,000 (95% UI) 

 
Age-standardized Mortality rate per 100,000 (95% UI) 

Both Male Female 
 

Both Male Female 
 

Both Male Female 

2018 14.62 (12.13, 17.36) 12.48 (10.36, 14.94) 16.52 (13.69, 19.65) 
 

253.44 (221.46, 283.12) 351.97 (298.31, 402.18) 142.95 (127.75, 161.03) 
 

4.48 (3.86, 5.01) 6.08 (4.83, 7.03) 2.78 (2.44, 3.18) 

2019 14.98 (12.47, 17.82) 12.80 (10.59, 15.36) 16.88 (14.01, 20.11) 
 

239.89 (208.93, 268.23) 334.19 (278.89, 383.82) 134.11 (118.23, 151.95) 
 

4.28 (3.68, 4.81) 5.82 (4.67, 6.77) 2.64 (2.26, 3.07) 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Inj Prev

 doi: 10.1136/ip-2023-045089–9.:10 2024;Inj Prev, et al. Jin Y



6 

 

Table 2 Incidence, DALY rate, Mortality rate of unintentional drowning in China by age and sex in 2019 

 Incidence rate per 100,000 (95% UI) 
 

DALY rate per 100,000 (95% UI) 
 

Mortality rate per 100,000 (95% UI) 

Age group Both Male Female 
 

Both Male Female 
 

Both Male Female 

Under 5 12.66 (9.40, 17.03) 10.34 (7.66, 13.91) 15.37 (11.42, 20.57) 
 

531.56 (446.14, 630.85) 615.53 (500.78, 753.13) 433.62 (366.82, 507.53) 
 

6.17 (5.17, 7.32) 7.14 (5.81, 8.74) 5.03 (4.25, 5.89) 

5 to 9 12.82 (8.98, 17.72) 11.31 (7.95, 15.52) 14.59 (10.12, 20.16) 
 

473.46 (414.86, 547.31) 684.97 (593.59, 803.75) 224.56 (201.22, 254.60) 
 

5.79 (5.07, 6.69) 8.38 (7.26, 9.83) 2.74 (2.45, 3.11) 

10 to 14 12.12 (8.12, 17.07) 10.81 (7.38, 15.10) 13.67 (9.04, 19.48) 
 

388.23 (338.41, 439.71) 583.69 (495.28, 678.44) 156.58 (134.31, 180.70) 
 

5.07 (4.42, 5.75) 7.64 (6.48, 8.88) 2.04 (1.75, 2.35) 

15 to 19 12.41 (8.27, 18.03) 12.12 (8.10, 17.56) 12.73 (8.39, 18.61) 
 

289.69 (227.83, 346.59) 458.79 (344.01, 561.97) 96.19 (80.66, 112.37) 
 

4.05 (3.18, 4.84) 6.42 (4.81, 7.86) 1.33 (1.11, 1.55) 

20 to 24 12.60 (8.53, 17.99) 12.78 (8.74, 17.99) 12.40 (8.17, 18.15) 
 

215.46 (167.94, 260.33) 348.89 (253.63, 433.15) 69.52 (53.69, 86.66) 
 

3.22 (2.50, 3.90) 5.23 (3.79, 6.49) 1.02 (0.79, 1.28) 

25 to 29 12.47 (8.41, 18.45) 12.99 (9.07, 19.10) 11.93 (7.76, 17.83) 
 

136.05 (101.99, 158.58) 216.17 (151.04, 258.98) 52.98 (39.33, 68.21) 
 

2.18 (1.62, 2.55) 3.49 (2.42, 4.18) 0.83 (0.62, 1.08) 

30 to 34 12.28 (8.18, 17.44) 12.90 (8.67, 18.21) 11.65 (7.68, 16.68) 
 

119.30 (93.71, 141.10) 182.41 (131.17, 222.55) 54.70 (41.93, 70.87) 
 

2.07 (1.63, 2.46) 3.19 (2.29, 3.90) 0.93 (0.70, 1.21) 

35 to 39 11.91 (7.99, 17.10) 12.69 (8.57, 18.06) 11.10 (7.25, 16.36) 
 

110.72 (86.47, 132.27) 163.64 (116.03, 200.46) 55.77 (43.18, 70.88) 
 

2.10 (1.63, 2.52) 3.13 (2.21, 3.84) 1.04 (0.79, 1.33) 

40 to 44 11.33 (7.48, 16.33) 12.08 (8.09, 17.10) 10.56 (6.84, 15.68) 
 

111.08 (88.62, 134.13) 156.02 (113.97, 196.76) 64.22 (49.60, 81.46) 
 

2.32 (1.85, 2.81) 3.29 (2.40, 4.15) 1.32 (1.01, 1.69) 

45 to 49 11.23 (7.57, 16.24) 11.51 (7.88, 16.55) 10.94 (7.22, 16.03) 
 

94.87 (73.95, 114.70) 125.42 (87.28, 161.12) 63.13 (48.48, 80.02) 
 

2.20 (1.69, 2.67) 2.93 (2.03, 3.79) 1.44 (1.10, 1.86) 

50 to 54 11.26 (7.34, 16.48) 10.86 (7.17, 15.81) 11.68 (7.51, 17.41) 
 

97.54 (77.44, 118.28) 125.72 (87.62, 162.30) 69.09 (53.70, 86.99) 
 

2.55 (2.02, 3.11) 3.31 (2.28, 4.28) 1.78 (1.37, 2.26) 

55 to 59 12.56 (8.25, 18.30) 10.54 (7.05, 15.28) 14.59 (9.57, 21.47) 
 

97.12 (77.41, 116.07) 123.90 (85.69, 158.22) 70.08 (54.34, 87.77) 
 

2.89 (2.29, 3.48) 3.72 (2.54, 4.79) 2.05 (1.56, 2.60) 

60 to 64 15.65 (10.39, 22.88) 10.88 (7.35, 15.69) 20.46 (13.53, 30.20) 
 

109.43 (88.45, 130.04) 128.86 (89.63, 163.13) 89.81 (70.34, 112.41) 
 

3.78 (3.02, 4.54) 4.49 (3.09, 5.72) 3.06 (2.37, 3.87) 

65 to 69 21.56 (14.85, 31.21) 12.73 (8.64, 18.41) 30.07 (20.59, 43.69) 
 

120.82 (96.66, 141.86) 134.31 (86.17, 168.37) 107.81 (85.75, 133.35) 
 

4.95 (3.90, 5.88) 5.56 (3.49, 7.03) 4.36 (3.44, 5.45) 

70 to 74 30.49 (20.60, 42.78) 17.08 (11.60, 24.36) 43.25 (29.35, 60.52) 
 

153.51 (122.2, 179.35) 168.18 (105.3, 212.73) 139.55 (112.44, 170.40) 
 

7.66 (6.03, 9.05) 8.52 (5.23, 10.82) 6.84 (5.44, 8.49) 

75 to 79 43.50 (29.93, 61.09) 24.58 (17.13, 34.16) 60.53 (41.64, 84.12) 
 

174.72 (141.63, 202.16) 187.66 (121.7, 231.95) 163.07 (130.64, 199.08) 
 

10.91 (8.72, 12.75) 11.95 (7.63, 14.89) 9.98 (7.83, 12.39) 

80 plus 77.33 (57.72, 104.55) 42.21 (31.35, 57.75) 99.71 (73.67, 135.37) 
 

234.63 (193.01, 268.09) 259.14 (178.46, 305.73) 219.02 (177.33, 262.68) 
 

21.44 (17.58, 24.88) 24.06 (16.23, 28.64) 19.76 (15.61, 24.04) 

Age-standardized 14.98 (12.47, 17.82) 12.80 (10.59, 15.36) 16.88 (14.01, 20.11) 
 

239.89 (208.93, 268.23) 334.19 (278.89, 383.82) 134.11 (118.23, 151.95) 
 

4.28 (3.68, 4.81) 5.82 (4.67, 6.77) 2.64 (2.26, 3.07) 
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Table 3 Incidence, DALY rate, Mortality rate of unintentional drowning in China by age and sex in 2019 

Year 
<20 years (per 100,000 (95% UI)) 

 
70+ years (per 100,000 (95% UI)) 

 
Total (per 100,000 (95% UI)) 

Incidence rate DALY rate Mortality rate 
 

Incidence rate DALY rate Mortality rate 
 

Incidence rate DALY rate Mortality rate 

1990 32.28 (24.50, 41.36) 2101.23 (1808.31, 2359.51) 25.49 (22.02, 28.55) 
 

20.54 (15.02, 27.75) 241.94 (211.36, 288.93) 15.60 (13.53, 18.64) 
 

21.78 (17.99, 26.07) 955.50 (829.81, 1058.59) 13.62 (11.94, 15.08) 

1991 32.78 (25.21, 41.69) 2071.85 (1801.17, 2309.73) 25.12 (21.90, 28.02) 
 

21.47 (15.93, 28.63) 237.38 (210.30, 284.40) 15.34 (13.54, 18.45) 
 

21.75 (18.13, 25.82) 929.61 (816.52, 1029.70) 13.24 (11.67, 14.62) 

1992 33.06 (25.70, 41.77) 2005.14 (1729.65, 2212.64) 24.31 (21.05, 26.83) 
 

22.40 (16.85, 29.65) 228.70 (202.56, 268.56) 14.81 (13.13, 17.43) 
 

21.67 (18.24, 25.50) 893.57 (778.93, 979.17) 12.73 (11.27, 13.90) 

1993 33.12 (25.95, 41.54) 1964.16 (1710.81, 2178.95) 23.83 (20.80, 26.41) 
 

23.32 (17.75, 30.68) 228.56 (204.83, 267.71) 14.84 (13.31, 17.47) 
 

21.57 (18.18, 25.31) 875.54 (770.88, 962.63) 12.50 (11.17, 13.64) 

1994 32.97 (25.92, 41.22) 1919.93 (1652.65, 2123.23) 23.33 (20.09, 25.78) 
 

24.19 (18.56, 31.53) 218.82 (197.22, 250.55) 14.21 (12.81, 16.40) 
 

21.45 (18.13, 25.10) 859.03 (741.21, 941.91) 12.24 (10.79, 13.37) 

1995 32.62 (25.72, 40.70) 1868.23 (1618.61, 2053.63) 22.75 (19.72, 24.97) 
 

25.03 (19.36, 32.26) 215.13 (194.73, 247.54) 13.98 (12.61, 16.07) 
 

21.31 (18.05, 24.85) 843.41 (735.27, 919.12) 12.02 (10.70, 13.00) 

1996 31.90 (25.20, 39.88) 1778.75 (1545.51, 1948.67) 21.70 (18.92, 23.74) 
 

25.87 (20.02, 33.30) 212.63 (192.54, 244.42) 13.87 (12.50, 15.97) 
 

21.11 (17.93, 24.57) 813.36 (717.19, 882.74) 11.63 (10.42, 12.55) 

1997 30.75 (24.32, 38.54) 1684.58 (1466.45, 1854.76) 20.60 (18.00, 22.64) 
 

26.74 (20.72, 34.43) 206.57 (189.31, 232.52) 13.52 (12.31, 15.25) 
 

20.79 (17.72, 24.16) 781.12 (685.53, 850.89) 11.19 (10.03, 12.09) 

1998 29.36 (23.13, 36.87) 1610.06 (1416.27, 1759.43) 19.74 (17.38, 21.54) 
 

27.64 (21.46, 35.62) 206.61 (187.30, 234.70) 13.56 (12.25, 15.52) 
 

20.39 (17.38, 23.73) 761.50 (671.52, 827.88) 10.96 (9.82, 11.83) 

1999 27.92 (21.84, 35.05) 1500.08 (1323.85, 1639.85) 18.45 (16.30, 20.13) 
 

28.59 (22.23, 36.91) 205.60 (187.60, 231.87) 13.52 (12.30, 15.33) 
 

19.95 (16.97, 23.21) 723.08 (644.51, 786.67) 10.48 (9.47, 11.31) 

2000 26.58 (20.70, 33.48) 1408.80 (1240.96, 1538.02) 17.38 (15.30, 18.94) 
 

29.55 (23.00, 38.07) 213.79 (196.30, 237.75) 14.11 (12.95, 15.77) 
 

19.49 (16.60, 22.66) 693.70 (615.56, 754.30) 10.17 (9.17, 10.96) 

2001 25.24 (19.65, 31.79) 1299.82 (1136.55, 1413.51) 16.08 (14.00, 17.47) 
 

30.76 (23.96, 39.54) 218.07 (198.70, 238.49) 14.46 (13.15, 15.86) 
 

19.02 (16.18, 22.08) 653.54 (574.67, 708.09) 9.70 (8.64, 10.42) 

2002 23.77 (18.48, 30.05) 1189.57 (1061.71, 1290.22) 14.75 (13.08, 16.02) 
 

32.24 (25.20, 41.40) 229.95 (209.67, 253.47) 15.31 (13.86, 16.94) 
 

18.51 (15.78, 21.51) 613.15 (551.47, 662.95) 9.27 (8.46, 10.03) 

2003 22.28 (17.28, 28.34) 1067.62 (944.33, 1154.86) 13.28 (11.75, 14.34) 
 

33.78 (26.29, 43.22) 238.54 (216.44, 261.37) 15.90 (14.39, 17.60) 
 

17.99 (15.35, 20.93) 563.01 (504.88, 607.36) 8.70 (7.88, 9.39) 

2004 20.88 (16.16, 26.63) 995.14 (878.98, 1075.77) 12.39 (10.98, 13.40) 
 

35.10 (27.35, 44.96) 242.40 (214.86, 262.12) 16.19 (14.29, 17.55) 
 

17.46 (14.87, 20.29) 533.39 (472.41, 576.15) 8.35 (7.51, 8.98) 

2005 19.68 (15.19, 25.18) 920.85 (818.92, 1005.34) 11.48 (10.26, 12.53) 
 

36.00 (28.05, 45.96) 242.58 (216.02, 264.40) 16.30 (14.50, 17.73) 
 

16.93 (14.37, 19.70) 499.44 (447.63, 543.54) 7.93 (7.15, 8.62) 

2006 18.53 (14.31, 23.61) 841.87 (744.01, 916.95) 10.49 (9.29, 11.43) 
 

36.50 (28.50, 46.65) 225.78 (199.56, 244.03) 15.19 (13.33, 16.43) 
 

16.35 (13.87, 19.03) 457.66 (403.83, 494.95) 7.30 (6.56, 7.87) 

2007 17.32 (13.38, 21.99) 797.32 (711.29, 869.56) 9.93 (8.88, 10.83) 
 

36.87 (28.85, 47.20) 222.72 (199.04, 243.43) 15.09 (13.38, 16.50) 
 

15.69 (13.32, 18.27) 434.31 (391.00, 471.53) 7.00 (6.35, 7.61) 

2008 16.17 (12.49, 20.46) 778.78 (699.50, 848.50) 9.70 (8.73, 10.58) 
 

37.24 (29.21, 47.64) 212.86 (186.63, 230.42) 14.48 (12.67, 15.71) 
 

15.06 (12.79, 17.50) 419.41 (377.45, 455.29) 6.76 (6.10, 7.29) 

2009 15.23 (11.74, 19.31) 785.99 (706.31, 847.23) 9.80 (8.81, 10.56) 
 

37.69 (29.55, 48.09) 210.43 (182.84, 228.12) 14.43 (12.54, 15.67) 
 

14.55 (12.38, 16.92) 416.03 (374.51, 447.31) 6.70 (6.04, 7.20) 

2010 14.62 (11.27, 18.54) 752.27 (674.48, 813.68) 9.38 (8.43, 10.16) 
 

38.27 (29.97, 48.97) 210.31 (181.82, 227.92) 14.51 (12.43, 15.73) 
 

14.26 (12.13, 16.56) 396.15 (358.06, 428.36) 6.45 (5.82, 6.95) 

2011 14.27 (11.03, 18.08) 699.69 (622.93, 757.86) 8.72 (7.78, 9.43) 
 

39.27 (30.80, 50.25) 200.76 (168.81, 220.23) 13.86 (11.65, 15.17) 
 

14.17 (12.07, 16.46) 366.07 (323.47, 394.86) 6.01 (5.32, 6.46) 

2012 14.00 (10.84, 17.69) 665.69 (598.31, 723.64) 8.29 (7.46, 9.02) 
 

40.74 (31.98, 52.13) 199.96 (169.81, 217.70) 13.79 (11.70, 15.05) 
 

14.15 (12.07, 16.43) 348.22 (310.88, 378.05) 5.78 (5.13, 6.25) 

2013 13.77 (10.68, 17.40) 628.40 (562.66, 686.26) 7.83 (7.01, 8.54) 
 

42.40 (33.40, 54.23) 195.27 (162.19, 214.50) 13.46 (11.14, 14.84) 
 

14.18 (12.12, 16.47) 329.49 (295.45, 356.87) 5.51 (4.83, 5.92) 

2014 13.53 (10.52, 17.16) 591.43 (532.83, 647.97) 7.37 (6.65, 8.07) 
 

43.94 (34.76, 56.27) 198.24 (168.58, 218.19) 13.70 (11.61, 15.10) 
 

14.20 (12.17, 16.48) 314.33 (281.83, 342.94) 5.33 (4.69, 5.82) 

2015 13.25 (10.30, 16.86) 549.36 (490.62, 607.57) 6.85 (6.13, 7.57) 
 

44.96 (35.59, 57.88) 197.06 (165.97, 218.22) 13.60 (11.37, 15.12) 
 

14.17 (12.12, 16.46) 296.45 (264.01, 328.42) 5.10 (4.49, 5.60) 

2016 12.76 (9.72, 16.58) 517.07 (463.45, 576.91) 6.45 (5.77, 7.19) 
 

44.50 (34.27, 57.53) 196.90 (164.23, 220.55) 13.57 (11.36, 15.27) 
 

14.22 (11.98, 16.67) 283.58 (252.39, 316.30) 4.94 (4.33, 5.45) 

2017 12.42 (9.22, 16.47) 481.13 (425.73, 543.43) 6.00 (5.32, 6.77) 
 

43.98 (32.95, 58.15) 191.16 (156.86, 214.77) 13.12 (10.70, 14.75) 
 

14.38 (11.95, 17.03) 267.14 (234.02, 296.28) 4.69 (4.05, 5.17) 

2018 12.40 (9.15, 16.42) 452.81 (399.08, 516.02) 5.65 (4.98, 6.41) 
 

45.12 (33.66, 59.45) 186.36 (152.19, 212.62) 12.76 (10.37, 14.59) 
 

14.62 (12.13, 17.36) 253.44 (221.46, 283.12) 4.48 (3.86, 5.01) 
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Year 
<20 years (per 100,000 (95% UI)) 

 
70+ years (per 100,000 (95% UI)) 

 
Total (per 100,000 (95% UI)) 

Incidence rate DALY rate Mortality rate 
 

Incidence rate DALY rate Mortality rate 
 

Incidence rate DALY rate Mortality rate 

2019 12.51 (9.25, 16.44) 423.13 (372.68, 480.27) 5.29 (4.64, 5.99) 
 

47.22 (35.21, 62.05) 182.11 (149.73, 208.93) 12.42 (10.13, 14.37) 
 

14.98 (12.47, 17.82) 239.89 (208.93, 268.23) 4.28 (3.68, 4.81) 
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Table 4 Incidence, DALY rate, Mortality rate of unintentional drowning at subnational level in 2019 

Rank Location 
Age-standardized Incidence rate  

per 100,000 (95% UI) 
Rank Location 

Age-standardized DALY rate  

per 100,000 (95% UI) 
Rank Location 

Age-standardized Mortality rate  

per 100,000 (95% UI) 

- China 15.40 (12.77, 18.44) - China 187.83 (161.66, 211.52) - China 3.97 (3.33, 4.51) 

1 Beijing 47.41 (36.71, 60.53) 1 Xinjiang 428.68 (330.43, 502.71) 1 Sichuan 7.44 (5.30, 9.13) 

2 Jiangsu 27.75 (22.39, 33.08) 2 Sichuan 315.47 (225.04, 382.15) 2 Hubei 7.13 (4.86, 8.72) 

3 Zhejiang 24.05 (19.83, 28.69) 3 Hubei 300.35 (205.23, 367.27) 3 Xinjiang 6.54 (5.24, 7.60) 

4 Hong Kong 22.39 (18.02, 27.65) 4 Jiangxi 289.66 (228.87, 334.40) 4 Hunan 6.36 (4.77, 7.48) 

5 Inner Mongolia 22.36 (17.80, 27.75) 5 Hunan 282.36 (213.03, 326.54) 5 Chongqing 6.19 (4.73, 7.50) 

6 Chongqing 22.24 (18.68, 26.25) 6 Tibet 281.80 (220.56, 413.17) 6 Anhui 5.98 (4.28, 7.25) 

7 Hubei 21.57 (17.65, 26.35) 7 Yunnan 270.65 (220.77, 329.34) 7 Jiangsu 5.59 (3.87, 7.03) 

8 Anhui 20.56 (16.96, 25.00) 8 Chongqing 269.82 (206.74, 327.24) 8 Jiangxi 5.31 (4.14, 6.18) 

9 Shanghai 19.67 (16.09, 23.64) 9 Anhui 255.13 (196.18, 300.79) 9 Yunnan 5.05 (4.17, 6.03) 

10 Macao 18.66 (14.95, 23.54) 10 Hainan 249.00 (197.36, 303.93) 10 Guangxi 4.75 (3.89, 5.56) 

11 Sichuan 18.38 (15.02, 22.16) 11 Guangxi 246.62 (208.07, 287.58) 11 Hainan 4.59 (3.57, 5.77) 

12 Hunan 15.82 (12.90, 19.15) 12 Ningxia 223.95 (175.90, 279.34) 12 Zhejiang 4.46 (3.11, 5.33) 

13 Shaanxi 15.39 (12.72, 18.91) 13 Guizhou 223.70 (180.05, 277.67) 13 Guizhou 4.28 (3.43, 5.28) 

14 Tianjin 14.63 (11.96, 17.77) 14 Qinghai 210.91 (166.14, 273.81) 14 Tibet 4.28 (3.37, 6.32) 

15 Hainan 14.57 (11.99, 17.39) 15 Jiangsu 206.97 (145.36, 250.24) 15 Ningxia 4.08 (3.15, 5.09) 

16 Fujian 14.35 (11.60, 17.47) 16 Zhejiang 180.62 (131.58, 213.32) 16 Qinghai 3.65 (2.90, 4.69) 

17 Shanxi 14.02 (11.12, 17.42) 17 Henan 166.74 (136.74, 203.35) 17 Fujian 3.23 (2.69, 3.91) 

18 Shandong 13.72 (11.31, 16.67) 18 Fujian 154.61 (130.37, 189.01) 18 Henan 3.09 (2.53, 3.72) 

19 Jiangxi 13.53 (11.49, 15.93) 19 Shandong 134.62 (112.79, 161.59) 19 Shandong 2.75 (2.25, 3.34) 

20 Guangdong 12.81 (10.43, 15.60) 20 Guangdong 128.49 (108.87, 152.66) 20 Gansu 2.48 (2.07, 3.24) 

21 Ningxia 10.94 (8.93, 13.34) 21 Gansu 125.87 (105.24, 168.41) 21 Guangdong 2.48 (2.08, 2.99) 

22 Liaoning 10.94 (8.65, 13.71) 22 Shaanxi 119.56 (96.26, 153.43) 22 Shaanxi 2.39 (1.91, 3.03) 

23 Heilongjiang 10.79 (8.69, 13.39) 23 Hebei 108.84 (84.48, 181.89) 23 Tianjin 2.30 (1.84, 2.80) 

24 Guangxi 10.49 (8.64, 12.34) 24 Tianjin 108.58 (88.49, 130.44) 24 Shanghai 2.29 (1.87, 2.76) 

25 Henan 10.48 (8.52, 12.84) 25 Heilongjiang 108.27 (85.10, 135.47) 25 Liaoning 2.22 (1.78, 2.81) 

26 Yunnan 9.29 (7.77, 10.98) 26 Inner Mongolia 104.09 (83.90, 136.64) 26 Heilongjiang 2.20 (1.73, 2.79) 

27 Guizhou 8.44 (7.00, 9.97) 27 Shanxi 101.60 (79.92, 146.26) 27 Shanxi 2.01 (1.56, 2.83) 

28 Xinjiang 8.30 (6.71, 10.20) 28 Liaoning 100.79 (81.40, 124.99) 28 Hebei 1.97 (1.51, 3.28) 
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Rank Location 
Age-standardized Incidence rate  

per 100,000 (95% UI) 
Rank Location 

Age-standardized DALY rate  

per 100,000 (95% UI) 
Rank Location 

Age-standardized Mortality rate  

per 100,000 (95% UI) 

29 Jilin 7.51 (5.78, 9.94) 29 Shanghai 96.08 (78.52, 116.33) 29 Inner Mongolia 1.95 (1.54, 2.58) 

30 Hebei 6.53 (5.10, 8.32) 30 Jilin 58.33 (45.15, 90.75) 30 Hong Kong  1.34 (0.99, 1.96) 

31 Qinghai 5.86 (4.74, 7.23) 31 Macao  56.28 (44.87, 71.99) 31 Macao 1.32 (1.02, 1.71) 

32 Tibet 5.27 (4.26, 6.61) 32 Hong Kong  49.95 (37.13, 70.45) 32 Jilin 1.24 (0.96, 1.95) 

33 Gansu 5.23 (4.21, 6.59) 33 Beijing 39.66 (31.44, 68.64) 33 Beijing 0.68 (0.51, 1.31) 
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Table 5 Change of Incidence, DALY rate, Mortality rate of unintentional drowning at subnational level, 1990-2019 

Change of Incidence rate % (95% UI)  Change of DALY rate % (95% UI)  Change of Mortality rate % (95% UI) 

Rank Location Change  Rank Location Change  Rank Location Change 

- China -31.23 (-36.85, -25.45)  - China -74.89 (-78.44, -70.57)  - China -68.56 (-73.03, -63.46) 

1 Tibet -57.80 (-61.37, -53.38)  1 Shaanxi -82.16 (-87.04, -75.53)  1 Jiangxi -78.00 (-81.67, -72.96) 

2 Shanghai -56.61 (-60.84, -50.56)  2 Jiangxi -82.00 (-85.18, -77.95)  2 Shaanxi -77.62 (-83.24, -70.19) 

3 Hebei -55.31 (-60.82, -47.85)  3 Ningxia -80.05 (-85.52, -72.69)  3 Ningxia -74.52 (-80.96, -66.00) 

4 Macao -54.53 (-59.44, -47.10)  4 Anhui -79.80 (-84.30, -74.51)  4 Henan -73.10 (-79.39, -64.57) 

5 Tianjin -50.77 (-55.29, -45.58)  5 Henan -78.81 (-84.07, -71.35)  5 Anhui -72.84 (-78.63, -65.82) 

6 Hong Kong -48.30 (-53.82, -41.29)  6 Guizhou -77.49 (-83.06, -69.24)  6 Guizhou -71.43 (-78.26, -61.41) 

7 Xinjiang -48.24 (-53.69, -42.06)  7 Sichuan -76.94 (-81.97, -69.88)  7 Tibet -70.82 (-79.22, -59.34) 

8 Gansu -47.14 (-53.59, -38.78)  8 Jiangsu -76.89 (-82.11, -70.52)  8 Inner Mongolia -70.31 (-78.76, -59.30) 

9 Liaoning -46.68 (-53.08, -40.19)  9 Chongqing -76.61 (-82.25, -69.35)  9 Chongqing -70.22 (-77.35, -61.39) 

10 Qinghai -45.64 (-51.24, -39.40)  10 Fujian -75.04 (-80.54, -68.11)  10 Jilin -69.84 (-77.03, -61.47) 

11 Henan -43.60 (-52.43, -33.21)  11 Zhejiang -74.53 (-79.95, -67.63)  11 Fujian -69.53 (-75.69, -62.19) 

12 Heilongjiang -41.18 (-47.86, -33.50)  12 Inner Mongolia -74.27 (-81.78, -64.04)  12 Macao -69.31 (-76.50, -60.19) 

13 Ningxia -39.73 (-47.54, -31.56)  13 Yunnan -74.25 (-81.62, -62.21)  13 Jiangsu -68.71 (-75.47, -60.23) 

14 Guizhou -37.16 (-44.57, -28.11)  14 Tibet -74.06 (-82.26, -62.45)  14 Sichuan -68.53 (-75.20, -59.47) 

15 Hunan -35.95 (-43.00, -26.91)  15 Hunan -73.67 (-78.73, -66.90)  15 Yunnan -67.88 (-76.43, -54.25) 

16 Guangxi -35.51 (-42.88, -25.94)  16 Gansu -73.61 (-80.74, -64.95)  16 Gansu -67.84 (-75.46, -58.02) 

17 Jilin -35.12 (-44.82, -22.01)  17 Macao  -73.49 (-79.35, -65.10)  17 Qinghai -67.71 (-75.51, -56.48) 

18 Jiangsu -34.90 (-42.61, -25.78)  18 Qinghai -73.44 (-80.50, -63.10)  18 Zhejiang -66.73 (-73.89, -58.29) 

19 Yunnan -34.85 (-41.36, -26.54)  19 Jilin -72.80 (-79.35, -64.26)  19 Hunan -65.75 (-72.44, -57.98) 

20 Shandong -34.15 (-41.69, -25.90)  20 Hubei -70.08 (-76.65, -61.64)  20 Guangdong -65.13 (-72.41, -55.42) 

21 Jiangxi -31.39 (-38.90, -21.49)  21 Shandong -69.86 (-76.52, -62.13)  21 Heilongjiang -65.00 (-73.57, -54.03) 

22 Sichuan -31.16 (-40.12, -22.03)  22 Heilongjiang -68.71 (-76.66, -58.22)  22 Shandong -64.60 (-71.96, -55.31) 

23 Fujian -30.19 (-39.11, -20.29)  23 Guangxi -68.51 (-74.71, -61.05)  23 Beijing -64.22 (-73.39, -52.06) 

24 Anhui -27.99 (-36.45, -18.87)  24 Guangdong -68.49 (-75.57, -58.95)  24 Shanghai -63.20 (-70.69, -53.12) 

25 Hainan -26.64 (-35.26, -15.55)  25 Hainan -68.03 (-75.66, -57.53)  25 Hainan -62.40 (-71.57, -50.52) 

26 Guangdong -25.75 (-34.14, -17.15)  26 Shanghai -66.68 (-74.94, -55.28)  26 Guangxi -61.55 (-68.82, -53.00) 

27 Zhejiang -24.70 (-33.89, -15.23)  27 Hebei -64.09 (-73.58, -52.97)  27 Hubei -60.91 (-69.44, -50.70) 

28 Hubei -22.19 (-31.65, -12.25)  28 Xinjiang -63.43 (-71.12, -53.02)  28 Xinjiang -60.78 (-68.60, -50.72) 
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Change of Incidence rate % (95% UI)  Change of DALY rate % (95% UI)  Change of Mortality rate % (95% UI) 

Rank Location Change  Rank Location Change  Rank Location Change 

29 Shanxi -21.14 (-31.15, -9.96)  29 Beijing -62.84 (-72.55, -50.06)  29 Hebei -59.01 (-69.42, -46.65) 

30 Shaanxi -20.27 (-29.52, -9.16)  30 Shanxi -62.65 (-73.19, -49.85)  30 Shanxi -57.59 (-68.72, -43.85) 

31 Chongqing -14.43 (-23.68, -3.44)  31 Tianjin -57.78 (-68.55, -44.58)  31 Tianjin -53.66 (-64.79, -40.72) 

32 Beijing 17.59 (5.61, 33.79)  32 Hong Kong -53.14 (-63.97, -38.82)  32 Hong Kong -45.95 (-59.18, -28.32) 

33 Inner Mongolia 26.34 (11.03, 43.51)  33 Liaoning -45.84 (-62.35, -25.25)  33 Liaoning -43.55 (-59.97, -23.71) 
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Table 6. The subnational mortality rate, DALY rate, incidence rate and related environmental risk factors - 

precipitation, surface water, coastline in 2019* 

Province 
Mortality rate 
(per 10,000) 

DALY rate  
(per 10,000) 

Incidence rate  
(per 10,000) 

Precipitation 

(mm) 

Surface water 
Source (Billion 
cubic meters) 

Coastline 

(km)  

Anhui 5.98 255.13 20.56 935.8 482.1 - 
Beijing 0.68 39.66 47.41 506 8.6 - 
Fujian 3.23 154.61 14.35 1730.7 1362.5 3752 

Gansu 2.48 125.87 5.23 362.1 312.2 -  
Guangdong 2.48 128.49 12.81 1993.6 2058.3 4114.4 

Guangxi 4.75 246.62 10.49 1602.7 2103.8 1629 

Guizhou 4.28 223.7 8.44 1246.1 1117 - 
Hainan 4.59 249 14.57 1594.4 249.3 1944 

Hebei 1.97 108.84 6.53 442.7 51.4 487 

Henan 3.09 166.74 10.48 529.1 105.8 - 
Heilongjiang 2.2 108.27 10.79 728.3 1305.7 - 
Hubei 7.13 300.36 21.57 893.5 583.4 - 
Hunan 6.36 282.36 15.82 1498.5 2091.2 - 
Jilin 1.24 58.33 7.51 679.3 437.4 - 
Jiangsu 5.59 206.97 27.75 798.5 163 954 

Jiangxi 5.31 289.66 13.53 1710 2032.7 -  
Liaoning 2.22 100.79 10.94 687.2 211.5 2110 

Inner Mongolia 1.95 104.09 22.36 279.5 305.8 - 
Ningxia 4.08 223.95 10.94 345.7 10.3 - 
Qinghai 3.65 210.91 5.86 374 898.2 - 
Shandong 2.75 134.62 13.72 558.9 119.7 3345 

Shanxi 2.01 101.6 14.02 458.1 58.5 - 
Shaanxi 2.39 119.56 15.39 759.4 469.7 - 
Shanghai 2.29 96.08 19.67 1389.2 40.9 213 

Sichuan 7.44 315.47 18.38 953.2 2747.7 - 
Tianjin 2.3 108.58 14.63 436.2 5.1 153 

Xizang 4.28 281.8 5.27 596.3 4496.9 - 
Xinjiang 6.54 428.68 8.3 174.7 829.7 - 
Yunnan 5.05 270.65 9.29 1008 1533.8 - 
Zhejiang 4.46 180.62 24.05 1950.3 1303 2218 

Chongqing 6.19 269.82 22.24 1106.8 498.1 -  
* Color Coding: Quintile method is used to assign color from dark to light according to the value from large 
to small 
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