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ABSTRACT

Introduction:  The  prevalence  of  birth  defects
(BDs)  at ≥28 gestational  weeks  in  China has  declined
significantly  in  recent  years.  However,  a  few  studies
have implied that the prevalence is underestimated due
to pregnancies with severe BDs often being terminated
before  28  weeks  of  gestation.  This  study  sought  to
contribute to this data conflict by determining the total
prevalence  of  BDs  throughout  the  entirety  of
pregnancies, depicting the epidemiological distribution
of BDs in Shaanxi Province, and examining the impact
of pregnancy termination before 28 weeks of gestation
on overall BD prevalence.

Methods:  Based  on  data  extracted  from  the
provincial  Birth  Defects  Surveillance  Network  in
Shaanxi Province, from 2014 to 2020, the trends of 18
frequent,  major  BDs  at  any  gestational  age  were
analysed.

Results:  The  total  prevalence  of  BDs  throughout
pregnancy  in  Shaanxi  Province  increased  significantly
from  2014  to  2020,  partly  due  to  the  inclusion  of
slight congenital heart diseases. It was also shown that
the  prevalence  of  all  major  types  of  BD  had  been
previously  underestimated,  particularly  severe  external
BDs, anywhere from 10% to 100% due to the previous
sole  measurement  of  terminations  after  28  gestational
weeks.  Neural  tube defects,  however,  remained one of
the top five BDs with the highest total prevalence.

Conclusions:  The  exclusion  of  pregnancy
terminations <28 weeks of gestation resulted in a severe
underestimation  of  the  total  birth  prevalence  of  BDs,
particularly severe external defects. To estimate the true
population-level  prevalence  of  BD  better,  the  current
BD  surveillance  system  should  include  pregnancy
terminations before 28 weeks of gestation. 

INTRODUCTION

Birth  defects  (BDs)  are  defined  as  structural  or

functional anomalies that occur before or at birth. BDs
affect  6%  of  babies  worldwide,  resulting  in  410,000
deaths annually (1). The prevalence of BDs in China is
approximately 5.6% (2), which results in the deaths of
35,700  children  younger  than  5  years  annually  (3).
However,  the  actual  prevalence  may  be  much  higher
because  statistics  rarely  consider  pregnancies
terminated  due  to  severe  BDs  before  28  weeks  of
gestation.  Studies  have  reported  that  the  regional
prevalence of neural tube defects (NTDs) at ≥28 weeks
of  gestation  is  66.0%–73.0%  lower  than  that
throughout  pregnancy  (4–5),  but  few  have  reported
the  total  prevalence  of  overall  BDs  throughout
pregnancy in China. Based on data extracted from the
Birth  Defects  Surveillance  Network,  this  study
determined  the  total  prevalence  of  BDs  throughout
pregnancy, depicted the epidemiological distribution of
BDs in Shaanxi Province, and examined the impact of
pregnancy termination before 28 weeks of gestation on
the overall prevalence. 

METHODS

This study examined trends in BD prevalence using
data  from  the  hospital-based  BD  surveillance  system,
which includes  22 member hospitals  in 10 districts  in
Shaanxi Province, from 2014 to 2020. The surveillance
system collected information on livebirths or stillbirths
of  28  or  more  complete  gestational  weeks,  and
pregnancy  terminations  at  any  gestational  age
occurring  in  member  hospitals.  Perinatal  infants  born
at  28  weeks  gestation  to  7  days  after  birth,  including
live  and  stillborn  infants,  were  subject  to  hospital
monitoring  of  BDs.  In  addition,  all  terminated  BDs
were  recorded,  regardless  of  gestational  age.  All  births
and  terminated  pregnancies  following  a  prenatal
diagnosis  of  BD  were  included  and  coded  by  health
professionals  according  to  the  Tenth  Revision  of  the
International Classification of Diseases (ICD-10).
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This  study  used  that  data  to  analyze  18  frequent,
major  BDs  in  Shaanxi  Province:  NTDs  (Q00,  Q01,
and  Q05),  hydrocephalus  (Q03),  anotia/microtia
(Q16.0 and Q17.2), other deformities of the outer ear
(Q17),  Congenital  Heart  Defects  (CHDs)  (Q20
–Q26),  cleft  palate  (CP;  Q35),  cleft  lip  with  or
without  cleft  palate  (CL/P;  Q36–Q37),  esophageal
atresia/stenosis (Q39), anorectal atresia/stenosis (Q42),
hypospadias  (Q54),  club  foot  (Q66.0),  polydactyly
(Q69),  syndactyly  (Q70),  limb  reduction  defects
(LRD;  Q71–Q73),  congenital  diaphragmatic  hernia
(Q79.2),  omphalocele  (Q79.2),  gastroschisis  (Q79.3),
and Down syndrome (Q90).

According  to  the  guidelines  for  the  Chinese  Birth
Defects Monitoring Network, the perinatal prevalence
rate was defined as the number of BD cases per 10,000
live  and  still  perinatal  births  born  in  the  range  of  28
weeks  gestation  to  7  days  after  birth.  The  total
prevalence  rate  (including  BDs≥28  gestational  weeks
and BDs terminated at  any gestational  week)  was  also
calculated.  Any  under-estimation  of  BDs  was
accounted  for  through  the  formula:  under-estimated
proportion  equals  to  unreported  cases  divided  by  all
cases  then  multiplied  by  100%.  This  study  calculated
prevalence  rates  by  calendar  year,  infant  sex
(female/male),  and  maternal  residence  area  (urban/
rural).  Pearson  chi-square  tests  were  used  to  examine
differences  in  prevalence  between  various  groups,  and
linear  chi-square  tests  were  used  to  determine  time-
based  trends.  Two-tailed  P≤0.05  was  considered
statistically  significant.  All  statistical  analyses  were
performed  using  SPSS  (version  24.0.  IBM  Corp.,

Armonk,  NY,  USA).  The  study  was  approved  by  the
Institutional  Review  Board  of  Northwest  Women’s
and Children’s Hospital, Shaanxi Province, China. 

RESULTS

From  2014  to  2020,  the  system  recorded  536,212
births and 12,790 cases of BDs. The prevalence of BDs
at  ≥28  gestational  weeks  and  the  total  prevalence  in
Shaanxi  Province  have  been  increasing  annually  since
2016  (≥28  weeks:  χ2

trend  =58.224,  P<0.01;  total:
χ2

trend =243.787, P<0.01),  with a total  prevalence of
318.6  per  10,000  in  2020.  The  prevalence  would  be
underestimated by 40% at most, if counting only BDs
at  ≥28  gestational  weeks  (Figure 1).  The  annual
increase  in  the  total  prevalence  since  2016  includes
both  sexes  and  urban  and  rural  areas  in  Shaanxi
Province.  The  total  prevalence  in  males  was
approximately  15%  higher  than  in  females  each  year
(χ2=63.456, P<0.001).  It  was  higher  in  urban  areas
than  in  rural  areas  each  year  except  in  2014
(χ2=77.415, P<0.001), with a proportion of 47.2% in
2020 (Figure 2).

From  2014  to  2020,  the  prevalence  of  all  major
types  of  BD  were  underestimated  by  10%  to
100%−particularly severe external BDs such as NTDs,
total  cleft  lip,  Down  syndrome,  congenital
hydrocephalus,  and  limb  shortening  (Table 1).  In
recent  years,  the  rates  of  such  severe  defects  after  28
weeks  of  gestation  have  declined  steadily:  not  even
reaching the top 10 in 2020. However, these still rank
high when taking into account those terminated before
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FIGURE 1. The overall prevalence and underestimated proportion of birth defects in Shaanxi Province, 2014−2020.
Note: Perinatal prevalence (cases of 28 or more gestational weeks), the prevalence before 28 gestational weeks and under-
estimated proportion of birth defects were calculated. Total prevalence (all cases regardless of gestational age) was shown
as perinatal prevalence plus the prevalence before 28 gestational weeks.
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28  weeks  of  gestation.  The  top  five  BDs  with  the
highest total prevalence in 2020 were CHD (155.0 per
10,000),  cleft  lip  with  or  without  palate  (20.0  per
10,000),  polydactyly  (19.7  per  10,000),  Down
syndrome  (12.2  per  10,000),  and  NTDs  (11.6  per
10,000)  in  2020.  The  overall  prevalence  of  CHD
increased  significantly  in  2020,  and  was  about  50%
higher than that in 2019 (Table 2). 

DISCUSSION

BDs are increasing worldwide due to an increase in
known  risk  factors,  such  as  maternal  diabetes  and
obesity,  as  well  as  emerging  threats,  such  as  the  Zika
epidemic  (6).  The  total  prevalence  of  BDs  in  Shaanxi
Province  from 2014  to  2020  trended  upward,  similar
to the global trend. In recent years, with improvements
in  prenatal  screening,  diagnostic  technology,  and
ultrasound technology, external BDs are more likely to
be detected than ever before. In addition, the detection

rate  of  congenital  heart  diseases,  especially
micromalformation, has greatly increased, which is one
reason  for  the  increase  in  the  incidence  of  BDs.  In
most  years,  the  prevalence  has  been  higher  in  males
and  in  urban  areas.  These  results  are  consistent  with
studies  in  other  areas  of  China,  such  as  Shanxi
Province and Ningxia Hui Autonomous Region (7–8).
Compared  to  many  developed  countries  (9),  the
prevalence of BDs in Shaanxi Province is lower, mainly
because  BD  monitoring  usually  begins  from  20–22
weeks  in  Western  countries  as  opposed  to  after  28
weeks in China. Many domestic studies have reported
the  prevalence  of  BDs  after  28  weeks  of  gestation,
while few have reported the total prevalence including
those before 28 weeks. Excluding BDs before 28 weeks
likely  significantly  underestimates  the  prevalence  of
BDs  in  China.  The  World  Health  Organization
(WHO)  proposes  that  countries  may  determine  the
feasibility  of  earlier  gestation  monitoring  according  to
the  capacity  to  ascertain  cases  prior  to  28  weeks’
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FIGURE 2. The  prevalence  and  underestimated  proportion  of  BDs  in  (A)  urban  areas*,  (B)  rural  areas† ,  and  among  (C)
males§, and (D) females¶ in Shaanxi Province, 2014−2020.
Note: Perinatal prevalence (cases of 28 or more gestational weeks), the prevalence before 28 gestational weeks and under-
estimated proportion of birth defects were calculated. Total prevalence (all cases regardless of gestational age) was shown
as perinatal prevalence plus the prevalence before 28 gestational weeks.
Abbreviation: BD=birth defect.
* The perinatal prevalence of BDs: χ2trend=38.043, P<0.01; the total prevalence of BDs: χ2trend=249.138, P<0.01.
† The perinatal prevalence of BDs: χ2trend=21.110, P<0.01; the total prevalence of BDs: χ2trend=34.686, P<0.01.
§ The perinatal prevalence of BDs: χ2trend=31.520, P<0.01; the total prevalence of BDs: χ2trend=143.089, P<0.01.
¶ The perinatal prevalence of BDs: χ2trend=26.059, P<0.01; the total prevalence of BDs: χ2trend=56.366, P=0.01.
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gestation  (10).  With  the  development  of  capacity  of
ascertaining  BDs,  such  as  due  to  aforementioned
technological  advances,  the  beginning  week  of  BD
surveillance ought to be earlier than 28 gestation weeks
in  China.  The  inclusion  of  BDs  before  28  weeks  of
gestation in order to obtain the true incidence of BDs
could  provide  a  basis  for  assessing  the  true  effect  of
primary  prevention  measures  and  encourage  health
authorities  at  all  levels  to  pay  attention  to  the  better
implementation of primary prevention measures in the
future.

The  incidence  of  several  severe  BDs  that  are
monitored  in  Shaanxi  Province,  such  as  NTDs,  limb
shortening,  omphalocele,  gastroschisis,  and  Down
syndrome,  has  been  underestimated  by  40%–90%.  A
few domestic studies have reported an underestimation
of  NTDs  and  cleft  lip  and  palate  in  local  areas.  For
example,  in  one  study,  the  incidence  of  NTDs  was
underestimated  by  62.2%  and  that  of  cleft  lip  was
underestimated  by  12.6%  in  Shanxi  Province  (5).  A
study in the Tongzhou District of Beijing showed that,
if  BD surveillance began at  13 weeks of  gestation,  the
number  of  reported  NTDs  cases  would  increase  by
about  2.7  times  (4).  In  this  study,  the  incidence  of
NTDs  monitored  in  Shaanxi  Province  was
underestimated by 80.1%,  while the incidence of cleft
lip  and  palate  was  underestimated  by  78.5%.  The
underestimation  of  other  major  defects  has  not  been
reported in China. To the best of authorial knowledge,
this study is the first to describe the underestimation of
all major BDs systematically.

The top 10 most frequent BDs in Shaanxi Province
are  the  same  as  those  in  China  overall  when  those
before  28  weeks  of  gestation  are  not  included  (11).
However,  their  ranking  changed  significantly  when
considering  both  those  before  and  after  28  weeks  of
gestation.  The  top  five  BDs  are  similar,  particularly
NTDs  and  cleft  palate.  In  addition  to  preventing
NTDs,  periconceptional  supplementation  with  folic
acid  appears  to  prevent  CHD  and  oral  clefts  (12).
Good  adherence  to  folic  acid  supplementation  may
reduce the prevalence of  NTDs to 6/10,000 or lower,
according to a bayesian model (13). However, a large-
scale  cross-sectional  study  showed  that  less  than  10%
of pregnant women in northwest China take folic acid
effectively for more than 3 months (14). Based on the
higher  prevalence  of  NTDs,  cleft  palate,  and  CHD,
interventions  for  effective  folic  acid  administration
should  continue  to  be  strengthened  in  Shaanxi

Province.
CHD  is  the  most  prevalent  BD  and  its  rate

increased  dramatically  from  2014  to  2020,  both  after
28 weeks of gestation and overall. The causes of CHD
are  complicated  and  their  etiology  is  not  clear.  Some
studies have shown that advanced maternal age (AMA)
increases  risk  for  aneuploidy,  which  is  associated  with
an overall increased risk for major anomalies including
CHD (15). The dramatic increase in the proportion of
women with AMA may be an important reason for the
rapidly  increasing  prevalence  of  CHD,  with  the
enactment of a universal two-child policy. In addition,
the  incidence  of  CHD  increased  significantly  in
Shaanxi  Province  in  2020,  which  was  attributed  to
changes  in  the  diagnostic  standards  and  the  inclusion
of  micro-lesions  in  CHD.  Note  that  the  increasing
number  of  women  with  AMA following  a  three-child
policy  might  continue  to  contribute  to  the  increasing
prevalence of CHD.

This study had at least two limitations. First,  as the
underestimated proportion of BDs was calculated from
provincial data, the results are not generalizable to the
entire  country.  Second,  because  some  congenital
metabolic  diseases  and  functional  abnormalities  may
not  be  identified  in  infancy,  the  prevalence  of  BDs
might  still  be  underestimated.  Nevertheless,
considering the large sample size, the results depict the
epidemiological  characteristics  of  most  structural
malformations in Shaanxi Province. 

Conflicts of interest:  No conflicts of interest. 

Acknowledgments:  We appreciate the contributions
of all workers at 22 member hospitals in 10 districts in
Shaanxi Province.  

Funding:  This  research  was  supported  by  grants
from  the  National  Key  Research  and  Development
Program,  Ministry  of  Science  and  Technology  of  the
People’s  Republic  of  China  (2021YFC2701001)  and
the  National  Natural  Science  Foundation  of  China
(81973056).  The  funding  agencies  played  no  role  in
study  design,  implementation,  data  analysis,  and
interpretation.
doi: 10.46234/ccdcw2022.197 
#  Corresponding  authors:  Le  Zhang,  zhangle@bjmu.edu.cn;  Lu  Gan,
316528111@qq.com.
 
1  Northwest  Women’s  and  Children's  Hospital,  Xi’an  City,  Shaanxi
Province, China; 2 Institute of Reproductive and Child Health, Peking
University,  Beijing,  China;  3 Key  Laboratory  of  Reproductive  Health,
National  Health  Commission  of  the  People’s  Republic  of  China,
Beijing, China.

Submitted: August 16, 2022; Accepted: October 24, 2022

China CDC Weekly

972 CCDC Weekly / Vol. 4 / No. 43 Chinese Center for Disease Control and Prevention

https://doi.org/10.46234/ccdcw2022.197
https://doi.org/10.46234/ccdcw2022.197


REFERENCES

 World  Health  Organization.  Birth  defects  https://www.who.int/news-
room/fact-sheets/detail/congenital-anomalies. [2022-9-03].

1.

 Ministry of Health of People’s Republic of China. National stocktaking
report  on  birth  defect  prevention  (2012).  Beijing:  Ministry  of  Health;
2012.  http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f81
1bacf9301.pdf. (In Chinese).

2.

 He  CH,  Liu  L,  Chu  Y,  Perin  J,  Dai  L,  Li  XH,  et  al.  National  and
subnational all-cause and cause-specific child mortality in China, 1996-
2015:  a  systematic  analysis  with  implications  for  the  Sustainable
Development  Goals.  Lancet  Glob  Health  2017;5(2):e186-97.  https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590.

3.

 Yu JR, Jin L, Xiao LH, Jin L. Prevalence of neural tube defects and its
association  with  monitoring  time  in  Tongzhou  district,  Beijing.  J
Peking  Univ  (Health  Sci)  2015;47(6):1042 − 5.  http://dx.doi.org/10.
3969/j.issn.1671-167X.2015.06.030.  (In Chinese).

4.

 Li  K,  He  XB,  Zhang  L,  Li  ZW,  Ye  RW,  Liu  JM,  et  al.  Impact  of
pregnancy  terminations  before  28  weeks  of  gestation  on  the  overall
prevalence  of  neural  tube  defects  in  two  counties  of  Shanxi  province.
Chin  J  Epidemiol  2012;33(5):509 − 12.  http://dx.doi.org/10.3760/
cma.j.issn.0254-6450.2012.05.014.  (In Chinese).

5.

 Feldkamp ML, Carey JC, Byrne JLB, Krikov S, Botto LD. Etiology and
clinical  presentation  of  birth  defects:  population  based  study.  BMJ
2017;357:j2249. http://dx.doi.org/10.1136/bmj.j2249.

6.

 Zhang  ZL,  Hu  XM,  Fan  HX,  Zhang  J,  Li  YF,  Song  ZJ,  et  al.
Epidemiological analysis of the surveillance data of birth defects among
perinatal  infants  in  Shanxi  Province,  2012-2017.  Chin  Gen  Pract
2020;23(10):1298 − 304.  http://123.57.154.95:8088/zgqkyx/CN/abs
tract/abstract4642.shtml. (In Chinese).

7.

 Ji YJ, Bai H, Li HY, Luo X, Yu CL. Monitor and analyz birth defects in
Ningxia  Province  from  2012  to  2018.  J  Ningxia  Med  Univ  2020;
42(12):1282 − 6.  http://dx.doi.org/10.16050/j.cnki.issn1674-6309.
2020.12.021.  (In Chinese).

8.

 EUROCAT: Cases and prevalence rates table https://eu-rd-platform.jrc.
ec.europa.eu/eurocat/eurocat-data/prevalence_en. [2022-6-8].

9.

 WHO,  CDC,  International  Clearinghouse  for  Birth  Defects.  Birth
defects  surveillance:  A  manual  for  programme  managers  (second
edition).  2020.  Page  23.   https://www.who.int/publications/i/item/
9789240015395.

10.

 Xu  WL,  Deng  CF,  Li  WY,  Wang  K,  Tao  J,  Gao  YY,  et  al.  National
perinatal prevalence of selected major birth defects—China, 2010-2018.
China  CDC  Wkly  2020;2(37):711 − 7.  http://dx.doi.org/10.46234/
ccdcw2020.195.

11.

 Bailey LB, Berry RJ. Folic acid supplementation and the occurrence of
congenital  heart  defects,  orofacial  clefts,  multiple  births,  and
miscarriage. Am J Clin Nutr 2005;81(5):1213S − 7S. http://dx.doi.org/
10.1093/ajcn/81.5.1213.

12.

 Crider  KS,  Devine  O,  Hao  L,  Dowling  NF,  Li  S,  Molloy  AM,  et  al.
Population red blood cell folate concentrations for prevention of neural
tube defects: Bayesian model. BMJ 2014;349:g4554. http://dx.doi.org/
10.1136/bmj.g4554.

13.

 Liu  DM,  Cheng  Y,  Dang  SN,  Wang  DL,  Zhao  YL,  Li  C,  et  al.
Maternal  adherence  to  micronutrient  supplementation  before  and
during  pregnancy  in  Northwest  China:  a  large-scale  population-based
cross-sectional  survey.  BMJ  Open  2019;9(8):e028843.  http://dx.doi.
org/10.1136/bmjopen-2018-028843.

14.

 Goetzinger  KR,  Shanks  AL,  Odibo  AO,  Macones  GA,  Cahill  AG.
Advanced maternal age and the risk of major congenital anomalies. Am
J  Perinatol  2017;34(3):217 − 22.  http://dx.doi.org/10.1055/s-0036-
1585410.

15.

China CDC Weekly

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol. 4 / No. 43 973

https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.1136/bmj.j2249
https://doi.org/10.1136/bmj.j2249
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
 https://www.who.int/publications/i/item/9789240015395
 https://www.who.int/publications/i/item/9789240015395
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.1136/bmj.j2249
https://doi.org/10.1136/bmj.j2249
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
 https://www.who.int/publications/i/item/9789240015395
 https://www.who.int/publications/i/item/9789240015395
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.1136/bmj.j2249
https://doi.org/10.1136/bmj.j2249
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
https://www.who.int/news-room/fact-sheets/detail/congenital-anomalies
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
http://www.gov.cn/gzdt/att/att/site1/20120912/1c6f6506c7f811bacf9301.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5250590
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3969/j.issn.1671-167X.2015.06.030
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2012.05.014
https://doi.org/10.1136/bmj.j2249
https://doi.org/10.1136/bmj.j2249
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
http://123.57.154.95:8088/zgqkyx/CN/abstract/abstract4642.shtml
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
 https://www.who.int/publications/i/item/9789240015395
 https://www.who.int/publications/i/item/9789240015395
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://doi.org/10.16050/j.cnki.issn1674-6309.2020.12.021
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
 https://www.who.int/publications/i/item/9789240015395
 https://www.who.int/publications/i/item/9789240015395
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.46234/ccdcw2020.195
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1093/ajcn/81.5.1213
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmj.g4554
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1136/bmjopen-2018-028843
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410
https://doi.org/10.1055/s-0036-1585410

	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	Conflicts of interest
	Acknowledgments
	References

