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Summary
What is already known about this topic?
Timely  screening  of  high-risk  population  is  important
to improve the early detection of brucellosis among the
endemic areas during the high incidence seasons, which
is  also required by the National  Brucellosis  Prevention
and Control Plan (2016–2020) (NBPCP).
What is added by this report?
Seroepidemiological  characteristics  of  brucellosis  in
high-risk  populations  were  obtained  and  special
occupational  populations  were  found.  The
seroprevalence  of  brucellosis  has  been  decreasing
compared with that reported in the recent years due to
the  ongoing  implementation  of  control  measures  in
endemic areas.
What  are  the  implications  for  public  health
practice?
Special  occupational  populations  could  be  promptly
detected  using  routine  screening,  which  makes  it
possible  to  initiate  standardized  treatment  for  infected
patients  as  early  as  possible.  It  also  reminds  us  to  pay
attention  to  special  occupational  populations  to
improve their  knowledge of  brucellosis  and reduce the
risk of infection.

Brucellosis is a worldwide zoonotic disease with fever
and fatigue caused by gram-negative coccobacilli of the
genus Brucella (1). Human brucellosis is usually linked
to direct contact with infected livestock or ingestion of
unpasteurized  dairy  products  of  infected  animals  (2).
Human  brucellosis  is  still  a  severe  public  health
challenge  in  most  low-income  and  middle-income
areas (1). Since the 1990s, the incidence of brucellosis
has  been  increasing  and  reached  a  peak  in  2014  and
ranked  in  the  top  10  most  prevalent  diseases  among
the  Class  A  and  Class  B  infectious  disease  from 2008
to  2018  (3).  To  control  brucellosis  effectively,  the
National  Brucellosis  Prevention  and  Control  Plan
(2016–2020)  (NBPCP)  was  formulated  by  the

Ministry  of  Agriculture  of  China  and  the  National
Health  Commission  (NHC)  and  has  begun  being
implemented  for  more  than  3  years  (4).  The  purpose
of  this  study  was  to  investigate  the  seroprevalence  of
different  high-risk  occupational  populations  in
brucellosis-endemic areas in China from 2019 to 2020
and  to  understand  the  seroprevalence  of  the  different
seasons.  A  cross-sectional  study  using  an  interviewed-
based  survey  was  conducted  in  4  total  counties
including  3  counties  (Yanggao  County,  Zuoyun
County,  and  Hunyuan  County)  in  Datong  City  of
Shanxi Province and 1 county (Huocheng County) in
Yili  District  of  Xinjiang  Uygur  Autonomous  Region
from  December  2019  to  July  2020.  China  CDC
designed  the  protocol  and  implemented  relevant
training  for  local  CDCs,  including  administering
questionnaires,  sampling,  and  testing,  etc.  Written
informed  consent  was  obtained  with  face-to-face
interviews  before  the  formal  inquiry,  and  the  blood
samples  were  collected  by  the  staff  of  the  county
CDCs. The participants were aged 18 years and above
and  were  working  in  livestock  breeding,  livestock
products  production  and  processing,  as  veterinarians,
etc.  The  sample  size  is  estimated  according  to  the
simple  random sampling  in  the  cross-sectional  survey,
the allowable error is 0.15p (p is the expected infection
rate,based  on  other  studies,  p  was  at  7%.),  and  the
non-response  rate  is  10%.  The  total  sample  size  is
initially determined to be 2,400 people, and the sample
size for each county is 600 people.

A questionnaire  was  used  to  collect  epidemiological
data  associated  with  brucellosis,  and  a  blood  sample
was  drawn  from  each  participant.  Seropositivity  was
defined  with  serum  standard  tube  agglutination  test
(SAT)  approach  with  titer  ≥  1∶100  (+  +)  or  ≥1∶50
(+ +) if  the course of disease onset lasted more than 1
year  according  to  the  Standard  for  Brucellosis
Diagnosis  issued  by  the  NHC in  2019  (5).  Statistical
analyses  were  conducted  with  R  software  (version
4.0.2,  R  Foundation  for  Statistical  Computing,
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Austria),  and  χ2  test  with  a  significance  level  of
α=0.05 was used to test the difference in proportion.

A  total  of  2,411  participants  were  surveyed  in  this
study, 2,384 of them completed the questionnaire and
participated  in  blood  collection,  and  the  effective
response  rate  was  98.88%  (2,384/2,411).  Of  them,
1,405  were  males  (58.93%)  and  979  were  females
(41.07%),  and  the  seroprevalence  of  brucellosis  was
3.06%  among  males  and  1.94%  among  females.  The
seroprevalence  among  males  (3.73%)  was  higher  than
that  among  females  (1.95%)  in  Shanxi,  and  the
differences  were  significant  (P<0.05).  The  median  age
of high-risk populations was 54.5 years (range: 18–91),
and the 36–59 age group contained the largest number
of participants (49.54%). The seroprevalence in 18–35
age group (4.69%)  was higher than that in the 36–59
age  group  (1.04%)  in  Xinjiang,  and  the  differences
were  significant  (P<0.05).  For  education  level,  only
8.93% of participants had senior high school education
or  above,  and  the  seroprevalence  of  brucellosis  of  this
group  was  3.76%,  among  which  2  participants  with
special  occupation  were  brucellosis  seropositive  (one
was  part  of  a  local  poverty-alleviation  cadre  in  Shanxi
and  the  other  was  a  rural  teacher  in  Xinjiang)
(Table 1).

The  62  participants  were  seropositive  for  Brucella
infection,  the  crude  seroprevalence  of  brucellosis  was
2.60%  (62/2,384),  and  that  of  Shanxi  and  Xinjiang
was  2.91%  (52/1,787)  and  1.68%  (10/597),
respectively. Of the 62 seropositive individuals, 20 had
ever  been  diagnosed  with  human  brucellosis  before
2019.  However,  when  screening  high-risk  groups  of
brucellosis,  they  were  still  seropositive  for  brucellosis.
The  seroprevalence  in  fall-winter  and  spring-summer
seasons were respectively 1.71% (20/1,167) and 3.45%
(42/1,217)  respectively  and  the  differences  were
significant  (P<0.05).  The  serological  prevalence  of
high-risk  occupational  population  in  the  spring-
summer  season  was  higher  than  that  in  fall-winter,
with  the  same  status  in  Shanxi  province  and  Xinjiang
uygur autonomous region (Table 2).

DISCUSSION

This  study  was  conducted  in  2  provincial-level
administrative  divisions  (PLADs)  with  high  incidence
of  brucellosis  from  2019  to  2020.  Serological
characteristics  of  high-risk  populations  were  obtained
and  analyzed.  In  this  study,  the  seroprevalence  of
brucellosis among people with high-risk occupations in
Shanxi  from  2019  to  2020  was  2.91%,  which  was

significantly  lower  than  the  seroprevalence  of
brucellosis  in  Shanxi  from  2013  to  2016  (6.15%)(6).
The  seroprevalence  of  brucellosis  among  people  with
high-risk  occupations  in  Xinjiang  from 2019  to  2020
was  1.68%,  which  was  significantly  lower  than  the
seroprevalence of brucellosis in Xinjiang from 2012 to
2015  (16.86%)(7).  All  these  achievements  benefitted
from  early  screening  of  high-risk  populations,  health
education,  and  behavioral  interventions.  The
agriculture  departments  also  improved  livestock
vaccination  and  strengthened  animal  quarantining.  At
the  same  time,  the  implementation  of  NBPCP  has
achieved good results.

The  seroprevalence  of  brucellosis  in  Shanxi  was
2.91%, and that in Xinjiang was 1.68%, but there was
no significant difference brtween them (P>0.05). These
may  be  due  to  2  reasons:  1)  differing  methods  of
livestock  breeding  between  the  2  PLADs;  and  2)  the
poor  knowledge  of  human  brucellosis  and  the  lack  of
utilization  of  personal  protective  equipment  (PPE),
which was concurrently reported by Wang Z et al (8).
The  cohabitation  between  humans  and  their  livestock
was  identified  among  some  families  during  the  field
survey in Shanxi, which increased the risk of brucellosis
transmission.

Screening  of  high-risk  populations  can  facilitate
early  disease  detection  to  provide  better  disease
incidence  estimates  and  reduce  disease  complications.
In  this  study,  two  special  participants  were  identified
among  brucellosis  patients,  including  a  rural  teacher
and  a  member  of  the  poverty-alleviation  cadre.  There
may be two main reasons: 1) they were relatively young
and came from areas  where brucellosis  is  not endemic
and  had  no  knowledge  of  human  brucellosis;  2)  they
have low awareness of brucellosis or do not know how
to  use  PPE  correctly.  The  health  education  and
behavior  intervention measures  are  vital  to individuals
who  are  undertaking  national  or  local  poverty-
alleviation  missions,  including  township  or  village
officials  and  teachers,  to  properly  use  PPE  when  they
are  exposed  to  risk  environments  or  engaged  in  high-
risk occupations.

Considering  the  epidemiological  characteristics  of
human brucellosis, the study was conducted in the fall-
winter  2019  and  spring-summer  2020.  The  results
indicated that the related occupational populations had
a  higher  risk  of  infection  during  spring  and  summer
because  this  period  is  the  peak  lambing  periods  for
cattle,  sheep,  and  other  livestock,  and  90% of  human
brucellosis  also  occurs  at  this  time  (9).  Furthermore,
brucellosis  incidence  was  also  strongly  associated  with
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lambing of livestock, handling of aborted products, or
improper personal protection behaviors (3,10–11).

This  study  was  subject  to  two  limitations.  First,
China  CDC  did  not  review  20%  of  seropositive
samples  due  to  COVID-19  outbreak,  which  might
cause some uncertainties in the results. Second, only 3
counties  in  Shanxi  and  1  county  in  Xinjiang  were
investigated,  so  the  results  might  not  be  widely
generalizable.

In  summary,  although  the  seroprevalence  of
brucellosis  in  endemic  areas  of  China  has  decreased,
some high-risk occupational  populations  still  have the
risk of being infected with brucellosis,  especially some
special occupational populations, such as rural teachers
and poverty-alleviation cadres. It is necessary to expand
the  scope  of  brucellosis  education,  especially  to
strengthen  the  health  education  and  behavioral
intervention  measures,  to  improve  their  awareness  of
brucellosis  and  their  ability  to  protect  against  it  and
reduce the risk of  infection.  Moreover,  the results  can
provide some evidence for future evaluation work from
the NBPCP and can be used to guide the local health
departments  on  brucellosis  prevention  and  control
work.

Acknowledgment:  Datong  Center  for  Disease
Control and Prevention, Xinjiang Uygur Autonomous
Region  Center  for  Disease  Control  and  Prevention,
Yili Kazakh Autonomous Prefecture Center for Disease
Control  and  Prevention,  Yanggao  Center  for  Disease
Control  and  Prevention,  Zuoyun  Center  for  Disease
Control  and Prevention, Hunyuan Center for Disease
Control and Prevention, Huocheng Center for Disease
Control  and  Prevention,  Mr.  Xiaodong  Zhang,  and
Mr. Ihsan.

Funding:  National  Science  and  Technology  Major
Project of China (2018ZX10713001-001).

Ethical  Approval  and  consent  to  participate:  The
study  design  obtained  ethical  approval  following  a
review  by  China  CDC  Institutional  Review  Board.
Written informed consent has been obtained from the
patients  in  accordance  with  the  Declaration  of
Helsinki.  The  research  group  confirmed  that  the
identification information of all participants (including
patient  names,  ID  numbers,  home  addresses  and
telephone  numbers)  would  not  be  included  in
recordings, descriptions, or publications. 
doi: 10.46234/ccdcw2021.027 
# Corresponding author: Liping Wang, wanglp@chinacdc.cn.
 
1  Division  of  Infectious  Disease,  Key  Laboratory  of  Surveillance  and
Early  Warning  on  Infectious  Disease,  China  Center  for  Disease
Control  and  Prevention,  Beijing,  China;  2  Hangzhou  Center  forTA

B
LE

 2
. T
he

 o
ve
ra
ll 
se
ro
lo
gi
ca
l p
re
va
le
nc
e 
an
d 
co
m
pa
ra
tiv
e 
an
al
ys
is
 o
f h

ig
h-
ris
k 
po
pu
la
tio
n 
of
 b
ru
ce
llo
si
s 
in
 d
iff
er
en
t s
ea
so
ns
 in
 S
ha
nx
i a
nd

 X
in
jia
ng

 fr
om

 2
01
9 
to

20
20
.

U
ni

t
To

ta
l

P-
va

lu
e

Fa
ll-

W
in

te
r s

ea
so

n
Sp

rin
g-

Su
m

m
er
 s

ea
so

n
P-

va
lu

e
N

um
be

r o
f

pa
rt

ic
ip

an
t

Se
ro

po
si

tiv
e

Se
ro

pr
ev

al
en

ce
(%

)
N

um
be

r o
f

pa
rt

ic
ip

an
t

Se
ro

po
si

tiv
e

Se
ro

pr
ev

al
en

ce
(%

)
N

um
be

r o
f

pa
rt

ic
ip

an
t

Se
ro

po
si

tiv
e

Se
ro

pr
ev

al
en

ce
(%

)
S
ha
nx
i

1,
78
7

52
2.
91

0.
10
1

87
1

17
1.
95

91
6

35
3.
82

0.
01
9*

Y
an
gg
ao
 C
ou
nt
y

59
9

3
0.
50

27
1

3
1.
11

32
8

0
0

H
un
yu
an
 C
ou
nt
y

58
7

35
5.
96

29
5

11
3.
73

29
2

24
8.
23

Zu
oy
un
 C
ou
nt
y

60
1

14
2.
33

30
5

3
0.
98

29
6

11
3.
72

X
in
jia
ng

59
7

10
1.
68

29
6

3
1.
01

30
1

7
2.
33

0.
35
2

H
uo
ch
en
g 
C
ou
nt
y

59
7

10
1.
68

29
6

3
1.
01

30
1

7
2.
33

To
ta
l

2,
38
4

62
2.
60

1,
16
7

20
1.
71

1,
21
7

42
3.
45

0.
00
8*

N
ot
e:
 S
er
op
re
va
le
nc
e 
(%
)=
nu
m
be
r o
f S

er
op
os
iti
vi
ty
/n
um

be
r o
f p
ar
tic
ip
an
ts
×1
00

%
. F
al
l-w

in
te
r s
ea
so
n:
 D
ec
em

be
r 2
01
9 
to
 J
an
ua
ry
 2
02
0;
 S
pr
in
g-
su
m
m
er
 s
ea
so
n:
 A
pr
il 
to
 J
ul
y 
20
20
.

* 
Th
e 
di
ffe
re
nc
e 
be
tw
ee
n 
th
e 
tw
o 
se
as
on
s 
w
as
 s
ig
ni
fic
an
tly
 (P

<0
.0
5)
.

China CDC Weekly

104 CCDC Weekly / Vol. 3 / No. 6 Chinese Center for Disease Control and Prevention

https://doi.org/10.46234/ccdcw2021.027
https://doi.org/10.46234/ccdcw2021.027


Disease  Control  and  Prevention,  Hangzhou,  Zhejiang,  China;
3 Datong Center for Disease Control and Prevention, Datong, Shanxi,
China;  4 Huocheng  Center  for  Disease  Control  and  Prevention,  Yili,
Xinjiang,  China;  5  Xinjiang  Uygur  Autonomous  Region  Center  for
Disease  Control  and  Prevention,  Urumqi,  Xinjiang,  China;  6  Yili
Kazakh  Autonomous  Prefecture  Center  for  Disease  Control  and
Prevention,  Yili,  Xinjiang,  China;  7  Yanggao  Center  for  Disease
Control and Prevention, Datong, Shanxi, China; 8 Zuoyun Center for
Disease  Control  and  Prevention,  Datong,  Shanxi,  China;  9 Hunyuan
Center for Disease Control and Prevention, Datong, Shanxi, China.

Submitted: January 12, 2021; Accepted: January 28, 2021

REFERENCES

 Pappas G, Papadimitriou P, Akritidis N, Christou L, Tsianos EV. The
new global map of human brucellosis. Lancet Infect Dis 2006;6:91 − 9.
http://dx.doi.org/10.1016/S1473-3099(06)70382-6.

1.

 Awah-Ndukum  J,  Mouiche  MMM,  Kouonmo-Ngnoyum  L,  Bayang
HN,  Manchang  TK,  Poueme  RSN,  et  al.  Seroprevalence  and  risk
factors  of  brucellosis  among  slaughtered  indigenous  cattle,  abattoir
personnel  and  pregnant  women  in  Ngaoundéré,  Cameroon.  BMC
Infect  Dis  2018;18(1):611.  http://dx.doi.org/10.1186/s12879-018-
3522-x.

2.

 Lai  SJ,  Zhou  H,  Xiong  WY,  Gilbert  M,  Huang  ZJ,  Yu  JX,  et  al.
Changing  epidemiology  of  human  Brucellosis,  China,  1955–2014.
Emerg  Infect  Dis  2017;23(2):184 − 94.  http://dx.doi.org/10.3201/
eid2302.151710.

3.

 Ministry  of  Agriculture  and  Rural  Affairs  of  the  People’s  Republic  of
China  and  National  Health  Commission  of  the  People’s  Republic  of

4.

China.  The  national  brucellosis  prevention  and  control  plan
2016–2020.  2016.  http://www.moa.gov.cn/govpublic/SYJ/201609/t20
160909_5270524.htm. [2021-1-10]. (In Chinese).
 National  Health  Commission  of  the  People’s  Republic  of  China.  WS
269-2019 Diagnosis  for  brucellosis.  Beijing:  Standards  Press  of  China,
2019. http://www.csres.com/detail/324471.html.

5.

 Bai YF, Tie P, Yan CF, Zheng YH, Wang T, Li XM, et al. Analysis on
surveillance results of brucellosis at nation surveillance spots in Shanxi,
2013−2016.  Chin  J  Pub  Health  Manage  2018;34(6):837 − 41.
http://dx.doi.org/10.19568/j.cnki.23-1318.2018.06.032.  (In Chinese).

6.

 Mayira·Marmat,  AbuduHaili·AbuduRehmann,  An WY. Detection and
analysis  of  human brucellosis  in Huocheng County,  Xinjiang Province
from  2012  to  2015.  Bull  Dis  Control  Prev  2016;31(5):61 − 3.
http://dx.doi.org/10.13215/j.cnki.jbyfkztb.1512014.  (In Chinese).

7.

 Wang  Z,  Lin  SH,  Liu  XR,  Yu  AZ,  Hasan  M,  Bayidawulieti  J,  et  al.
Brucellosis knowledge and personal protective equipment usage among
high-risk  populations  in  brucellosis-endemic  areas  —  China,
2019–2020. China CDC Wkly 2021;3(6):106 − 9. http://dx.doi.org/10.
46234/ccdcw2021.028.

8.

 Liao XH, Gou YH, Cheng J. Analysis of results of brucellosis detection
in  populations  at  risk  of  occupational  exposure  to  brucellosis  in  the
Xinjiang area from 2013−2015. Chin J Parasit Biol 2017;12(5):444 − 6.
http://dx.doi.org/10.13350/j.cjpb.170515.  (In Chinese).

9.

 Liu  Y,  Haidinisha·Reheman,  Yang  ZX.  Surveillance  for  Brucella
infection  in  population  at  risk  in  the  13th  division  of  Xinjiang
Production  and  Construction  Corps.  Dis  Survei  2018;33(3):220 − 1.
http://dx.doi.org/10.3784/j.issn.1003-9961.2018.03.012.  (In Chinese).

10.

 Havas KA, Ramishvili M, Navdarashvili I, Hill AE, Tsanava S, Imnadze
P, et al. Risk factors associated with human brucellosis in the country of
Georgia:  a  case-control  study.  Epidemiol  Infect  2013;141:45 − 3.
http://dx.doi.org/10.1017/S0950268812000313.

11.

China CDC Weekly

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol. 3 / No. 6 105

https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.csres.com/detail/324471.html
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.csres.com/detail/324471.html
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.csres.com/detail/324471.html
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1016/S1473-3099(06)70382-6
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.1186/s12879-018-3522-x
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
https://doi.org/10.3201/eid2302.151710
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.csres.com/detail/324471.html
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1017/S0950268812000313
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.moa.gov.cn/govpublic/SYJ/201609/t20160909_5270524.htm
http://www.csres.com/detail/324471.html
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.19568/j.cnki.23-1318.2018.06.032
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.13215/j.cnki.jbyfkztb.1512014
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.46234/ccdcw2021.028
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.13350/j.cjpb.170515
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.3784/j.issn.1003-9961.2018.03.012
https://doi.org/10.1017/S0950268812000313
https://doi.org/10.1017/S0950268812000313

