
The Lancet Regional Health - Western Pacific 11 (2021) 100141 

Contents lists available at ScienceDirect 

The Lancet Regional Health - Western Pacific 

journal homepage: www.elsevier.com/locate/lanwpc 

Research paper 

Burden of maternal disorders in China from 1990 to 2019: Analysis of 

the Global Burden of Disease Study 2019 

Liyuan Han 

a , b , Jingjing Liu 

c , d , Peng Yin 

e , Ting Cai a , b , ∗, Maigeng Zhou 

e , ∗∗

a Hwa Mei Hospital, University of Chinese Academy of Sciences, Ningbo, Zhejiang, PR China 
b Department of Global Health, Ningbo Institute of Life and Health Industry, University of Chinese Academy of Sciences, Ningbo, Zhejiang, PR China 
c Department of Health Policy, Health Management College, Harbin Medical University, Harbin, Heilongjiang Province, PR China 
d Department of Social Medicine, School of Public Health, Harbin Medical University, Harbin, Heilongjiang Province, PR China 
e National Center for Chronic and Noncommunicable Disease Control and Prevention, Chinese Center for Disease Control and Prevention, 27# Nanwei Rd, 

Xicheng District, 10 0 050 Beijing, PR China 

a r t i c l e i n f o 

Article history: 

Received 7 September 2020 

Revised 10 March 2021 

Accepted 18 March 2021 

Available online 27 April 2021 

Keywords: 

Maternal disorders 

Disability adjusted life years 

Years lived with disability 

Years of life lost 

a b s t r a c t 

Background: Efforts to quantify the burden of maternal disorders at the national and provincial levels are 

valuable for resource allocation and for development and adoption of public health policies. 

Methods: Following the methods of the Global Burden of Diseases, Injuries, and Risk Factors Study 2019, 

the prevalence of maternal disorders and the resulting disability-adjusted life years (DALYs), years lived 

with disability(YLD), deaths, and years of life lost (YLL) at the national and provincial levels in China were 

examined for the 1990–2019 period. Estimated annual percentage changes (EAPCs) were calculated to 

estimate the trends of age-standardized rate (ASR) of prevalence, DALYs, death, and YLD due to maternal 

disorders and its main subcategories from 1990 to 2019. 

Findings: In 2019, China had an estimated 0.85 million cases of maternal disorders (95% uncertainty in- 

terval: 0.65–1.08 million), with a 73% decline in absolute numbers from 1990 to 2019. The ASR of preva- 

lence, DALYs and death for overall maternal disorders showed decreasing trends in China from 1990 to 

2019 with the EAPCs being −3.25(95% confidence interval [CI] = −3.86 to −2.64), −8.07 (95% CI = −9.14 

to −6.98), and −7.04 (95% CI = −7.99 to −6.07), respectively. The most pronounced decreases in trends 

in ASR of prevalence, DALYs and death were observed for maternal hemorrhage. Shandong, Hong Kong, 

Macao showed no significant trends in ASR of prevalence. Notably, the trends in ASR of prevalence due 

to maternal hypertensive disorders had been stable in China and most provinces. The trends in ASR of 

DALYs and death decreased the most in Jiangxi province. 

Interpretation: The disease burden of prevalence, DALYs and death for overall maternal disorders de- 

creased significantly in China from 1990 to 2019, however, the trends in ASR of prevalence due to mater- 

nal hypertensive disorders had been stable in China and most provinces. 
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Shen-zhen (SZSM201803080). 
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Research in context 

Evidence before this study 
We searched PubMed for ("Maternal hemorrhage" OR 

"Maternal sepsis" OR "Maternal infections" OR "Maternal hy- 
pertension" OR "Maternal hypertensive disorders" OR "Ma- 
ternal obstructed labor and uterine rupture" OR "Maternal 
abortion and miscarriage" OR "Ectopic pregnancy" OR "In- 
direct maternal deaths" OR "Maternal deaths aggravated by 
HIV/AIDS" OR "Late maternal deaths" OR "maternal disor- 
ders") AND ("burden" OR "estimates" OR "model") with no 
language or publication date restrictions. To the best of our 
knowledge, no consistent and comparable assessments of the 
temporal trends in the burden of maternal disorders have 
been conducted at the national and provincial levels in China; 
thus, little is understood about their spatial patterns and 

temporal trends. 
Added value of this study 
This study provides the most comprehensive assessment 

of the prevalence of maternal disorders and the associated 

DALYs, YLDs, deaths, and YLLs at both the national and 

provincial levels in China using the unified GBD Study 2019 
framework. This study expands on previous research by in- 
cluding the prevalence and DALYs of maternal disorders in- 
stead of focusing only on maternal deaths. The study reveals 
that the disease burden of prevalence, DALYs and death for 
overall maternal disorders decreased significantly in China 
from 1990 to 2019 at both the national and provincial lev- 
els. However, the trends in ASR of prevalence due to ma- 
ternal hypertensive disorders had been stable in China and 

most provinces. The patterns and trends were heterogeneous 
across provinces, which illustrate the necessity of spatial re- 
source allocation and priority setting across China. 

Implications of all the available evidence 
The increased prevalence of maternal disorders and the 

variation in their burden at the provincial level has important 
implications. Spatial resource allocation and priority setting 
across China are essential to establish local health policies. 

. Introduction 

In 2016, the mortality rate of pregnant women in China de- 

reased to 19.9 per 10 0,0 0 0 live births, which marked the ac- 

omplishment of one of China’s sustainable development goals for 

030 [target level of 70 per 10 0,0 0 0] [ 1 , 2 ]. Despite this remarkable

chievement, the mortality rate in 191 counties (6.7%) remained 

bove the sustainable development goal’s target level of 70 per 

0 0,0 0 0 [3] , illustrating the regional disparities across China. 

In 2019, China launched the "Healthy China" action plan, a ma- 

ernal and child health promotion initiative to reduce the mater- 

al mortality ratio to less than 12 per 10 0,0 0 0 live births by 2030

4] . In this context, reliable information on the burden of mater- 

al disorders at the provincial level in China is needed to identify 

he areas of success and remaining challenges and to assist in pol- 

cy formulation as the country continues to prioritize maternal and 

eproductive health. This objective is also consistent with WHO’s 

ecommendation to examine maternal morbidity to identify inter- 

ention priorities in high-income countries with low MMRs. 

Here, we present comprehensive estimates of the burden of ma- 

ernal disorders at both national and provincial levels in China 

or 1990–2019 from the Global Burden of Diseases, Injuries, and 

isk Factors Study 2019 (GBD 2019). In addition to estimates of 

he mortality rate, we also present estimates of four health-gap 

etrics of maternal disorders: prevalence, years of life lost (YLLs), 

ears lived with disability (YLDs), and disability-adjusted life years 

DALYs). 
2 
. Methods 

.1. GBD 2019 framework 

GBD 2019 estimated incidence, mortality, and disability- 

djusted life-years (DALYs) due to 369 diseases and injuries, for 

wo sexes, and for 204 countries and territories that were grouped 

nto 21 regions and seven super-regions [5] Annual data on age- 

tandardized rate (ASR) of prevalence, DALYs, death, and YLD of 

aternal disorders and its main subcategories were derived from 

he Global Health Data Exchange (GHDx) query tool. A detailed de- 

cription of the metrics, data sources, and statistical modeling used 

n the GBD 2017 was reported elsewhere [5] . 

The National Center for Chronic and Noncommunicable Dis- 

ase Control and Prevention, reviewed and approved this study. 

nformed consent was waived because no identifiable information 

as included in the analyses. The GBD 2019 was in accordance 

ith the Guidelines for Accurate and Transparent Health Estimates 

eporting statement [6] . 

.2. Data sources 

The original data estimated by the GBD for maternal disorders 

n China were obtained mainly from the Cause-of-Death Report- 

ng System of the Chinese CDC, the Disease Surveillance Points sys- 

em, and the Maternal and Child Surveillance System. The data on 

he causes of death for provinces were derived primarily from the 

urveillance systems, including the Disease Surveillance Points sys- 

em and the Maternal and Child Surveillance System, and from sur- 

eys, the China Cancer Registry, and the Cause -of -Death Reporting 

ystem of the Chinese CDC. 

Maternal disorders were identified from the 10th revision of the 

nternational Classification of Diseases and Injuries (ICD-10) dis- 

harge diagnosis codes (e Table 1 ), and included maternal hemor- 

hage, maternal sepsis and other maternal infections, maternal hy- 

ertensive disorders, maternal obstructed labor and uterine rup- 

ure, maternal abortion and miscarriage, ectopic pregnancy, indi- 

ect maternal death, maternal death aggravated by HIV/AIDS, late 

aternal death, and other maternal disorders. 

.3. Measures 

The main outcome measures of our study were the prevalence, 

eaths, YLLs, YLDs, and DALYs associated with maternal disorders. 

he prevalence of a condition refers to the proportion of the pop- 

lation that has that condition at a specific time. YLDs refer to 

ears of life lived with any sort of health-related disability over 

ime and are calculated as the product of the disability weight and 

he prevalence number. (The disability weight is a value between 

 and 1 that represents the health loss severity related to a partic- 

lar disease.) The details of the disability weights used in the GBD 

019 were reported elsewhere [5] . 
The YLLs were computed by multiplying the number of deaths 

rom each cause in each age group by the reference life expectancy 

t the average age of death among those who died in the age 

roup [7] . DALYs are commonly used to measure the overall dis- 

ase burden and are expressed as the sum of YLLs due to prema- 

ure death and YLDs [8] . 

For our metrics, we extracted YLD data in terms of the preva- 

ence (YLD counts), rate (per 10 0,0 0 0 people), and percentage (pro- 

ortion of YLDs due to the selected conditions relative to the to- 

al YLDs). For age, we extracted YLD data for all ages and as age- 

tandardized rates. The estimates are reported with 95% uncer- 

ainty intervals (UIs) [9] . Thirty-three provinces/regions of China, 

ncluding 31 mainland provinces, municipalities, and autonomous 
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Table 1 

All-Age Prevalence, Deaths, YLDs, DALYs, YLLs numbers and Age-Standardized Rates(ASR) for Maternal disorders (including Subcategories) and Their temporal trends in China, 1990–2019. 

1990 2019 1990–2019 

cases ASR (per 10 0,0 0 0) cases ASR (per 10 0,0 0 0) Change in Number EAPC 

No. × 103 (95% UI) No. (95% UI) No. × 103 (95% UI) No. (95% UI) No.(%) No. (95% CI) 

Maternal disorders 

Prevalence 

3,217,197.72(2,488,297.09,4,127,806.71) 

441.05(343.48,562.91) 854,682.07(655,864.93,1,086,142.07) 122.96(94.42,156.97) −0.73( −0.79, −0.68) −3.25( −3.86, −2.64) 

Deaths 17,399.76(13,723.65,21,673.65) 2.59(2.05,3.21) 1537.31(1169.12,1960.42) 0.22(0.17,0.28) −0.91( −0.94, −0.88) −8.07( −9.14, −6.98) 

YLDs 143,328.18(87,853.07,213,945.37) 19.65(12.13,29.02) 45,987.41(28,483.87,68,265.52) 6.67(4.12,9.79) −0.68( −0.74, −0.62) −2.71( −3.38, −2.04) 

DALYs 1,181,743.72(952,920.04,1,449,047.22) 171.88(138.98,210.31) 134,061.12(106,104.12,162,483.40) 19.62(15.59,23.76) −0.89( −0.91, −0.85) −7.04( −7.99, −6.07) 

YLLs 1,038,415.54(818,244.63,1,295,914.95) 152.22(120.31,189.42) 88,073.71(67,167.54,111,971.72) 12.95(9.93,16.35) −0.92( −0.94, −0.88) −7.92( −9.17, −6.65) 

Maternal hemorrhage 

Prevalence 

2,597,747.58(1,934,929.90,3,440,226.72) 

357.06(266.38,470.19) 608,495.50(442,084.34,820,272.19) 86.31(62.83,115.34) −0.77( −0.82, −0.70) −3.69( −4.25, −3.13) 

Deaths 7024.48(5529.75,8740.36) 1.07(0.84,1.32) 243.02(183.14,315.11) 0.03(0.03,0.04) −0.97( −0.98, −0.95) −11.28( −12.75, −9.78) 

YLDs 83,290.19(48,562.15,128,689.04) 11.42(6.78,17.47) 16,443.35(9677.25,25,761.00) 2.33(1.37,3.64) −0.80( −0.86, −0.73) −4.23( −5.05, −3.39) 

DALYs 495,416.80(399,494.49,609,518.57) 72.89(58.88,90.00) 30,105.29(22,564.63,40,153.02) 4.30(3.23,5.70) −0.94( −0.95, −0.92) −9.17( −10.43, −7.90) 

YLLs 412,126.62(324,149.36,513,951.03) 61.47(48.38,76.44) 13,661.94(10,321.66,17,694.54) 1.97(1.50,2.53) −0.97( −0.98, −0.95) −11.07( −12.79, −9.32) 

Maternal sepsis and other maternal infections 

Prevalence 325,882.80(163,609.62,545,880.49) 44.18(22.66,73.96) 145,622.42(79,473.61,238,657.44) 21.78(11.70,35.68) −0.55( −0.61, −0.47) −1.47( −1.90, −1.03) 

Deaths 1841.17(1435.50,2318.91) 0.27(0.21,0.34) 19.53(14.74,25.07) 0.00(0.00,0.00) −0.99( −0.99, −0.99) −14.47( −16.11, −12.81) 

YLDs 15,477.20(6683.34,29,501.38) 2.07(0.91,3.92) 6580.64(2937.58,12,371.77) 1.01(0.44,1.86) −0.57( −0.63, −0.50) −1.43( −1.90, −0.96) 

DALYs 127,359.41(99,679.38,159,590.41) 18.18(14.33,22.78) 7692.26(3982.65,13,594.93) 1.17(0.61,2.04) −0.94( −0.97, −0.90) −8.65( −9.89, −7.38) 

YLLs 111,882.21(87,432.97,140,696.25) 16.10(12.55,20.24) 1111.62(840.26,1423.97) 0.16(0.12,0.21) −0.99( −0.99, −0.99) −14.20( −16.24, −12.12) 

Maternal hypertensive disorders 

Prevalence 248,652.56(152,693.35,380,177.21) 35.46(21.81,54.04) 131,466.30(82,707.93,195,408.30) 17.99(11.39,26.66) −0.47( −0.57, −0.36) −1.07( −2.42,0.30) 

Deaths 2285.15(1800.36,2840.66) 0.33(0.26,0.41) 161.48(122.77,206.97) 0.02(0.02,0.03) −0.93( −0.95, −0.90) −8.75( −9.95, −7.53) 

YLDs 12,687.76(6577.44,21,665.99) 1.81(0.92,3.04) 6755.36(3597.04,11,079.45) 0.93(0.49,1.50) −0.47( −0.56, −0.35) −1.19( −2.43,0.07) 

DALYs 151,669.63(121,991.83,186,327.82) 21.79(17.50,26.77) 16,058.27(12,157.51,20,936.68) 2.31(1.76,2.97) −0.89( −0.92, −0.86) −7.41( −8.46, −6.36) 

YLLs 138,981.87(109,359.00,172,505.13) 19.98(15.74,24.80) 9302.91(7084.59,11,897.39) 1.38(1.06,1.75) −0.93( −0.95, −0.91) −8.57( −10.01, −7.10) 

Maternal obstructed labor and uterine rupture 

Prevalence 24,767.88(14,186.65,39,556.73) 3.43(1.97,5.46) 10,715.72(6326.74,16,468.81) 1.54(0.92,2.36) −0.57( −0.63, −0.50) −1.75( −2.17, −1.33) 

Deaths 501.11(394.07,631.29) 0.07(0.06,0.09) 133.27(101.12,170.80) 0.02(0.01,0.02) −0.73( −0.82, −0.62) −4.60( −5.58, −3.60) 

YLDs 7707.85(3785.32,13,288.57) 1.07(0.53,1.83) 3447.68(1710.38,5749.29) 0.50(0.25,0.83) −0.55( −0.64, −0.45) −1.60( −2.04, −1.16) 

DALYs 37,452.62(29,547.31,46,555.35) 5.45(4.30,6.70) 10,968.76(8341.97,14,029.74) 1.58(1.20,2.02) −0.71( −0.78, −0.62) −3.99( −4.79, −3.19) 

YLLs 29,744.77(23,433.05,37,579.32) 4.39(3.45,5.51) 7521.08(5728.92,9658.68) 1.08(0.83,1.38) −0.75( −0.82, −0.64) −4.51( −5.60, −3.40) 

Maternal abortion and miscarriage 

Prevalence 97,668.13(58,918.65,147,139.15) 12.98(7.88,19.44) 42,381.08(27,278.50,60,679.01) 6.77(4.39,9.78) −0.57( −0.62, −0.49) −2.29( −2.74, −1.85) 

Deaths 977.42(769.57,1222.68) 0.15(0.11,0.18) 16.25(12.25,21.01) 0.00(0.00,0.00) −0.98( −0.99, −0.98) −12.61( −14.03, −11.16) 

YLDs 10,776.28(5414.22,17,785.16) 1.43(0.72,2.35) 4705.14(2529.33,7524.11) 0.75(0.40,1.21) −0.56( −0.64, −0.46) −2.17( −2.68, −1.67) 

DALYs 69,122.53(55,295.17,85,089.28) 9.99(8.00,12.28) 5600.30(3463.26,8376.97) 0.88(0.54,1.32) −0.92( −0.95, −0.88) −7.62( −8.80, −6.43) 

YLLs 58,346.25(45,995.48,73,039.76) 8.56(6.74,10.69) 895.16(673.22,1153.72) 0.13(0.10,0.17) −0.98( −0.99, −0.98) −12.70( −14.19, −11.18) 

Ectopic pregnancy 

Prevalence 20,336.87(12,632.38,29,720.73) 2.93(1.82,4.28) 11,628.05(7280.84,16,746.54) 1.58(1.00,2.26) −0.43( −0.51, −0.34) −0.82( −1.34, −0.30) 

Deaths 386.53(303.51,481.13) 0.06(0.04,0.07) 61.34(46.12,78.35) 0.01(0.01,0.01) −0.84( −0.89, −0.78) −6.38( −6.94, −5.81) 

YLDs 2265.01(1163.75,3673.80) 0.33(0.17,0.53) 1321.93(681.40,2164.23) 0.18(0.09,0.30) −0.42( −0.52, −0.27) −0.78( −1.29, −0.27) 

DALYs 25,471.78(20,384.01,31,418.87) 3.71(2.97,4.58) 4818.85(3730.47,5989.77) 0.69(0.54,0.86) −0.81( −0.86, −0.74) −5.65( −6.13, −5.17) 

YLLs 23,206.77(18,234.10,29,038.91) 3.38(2.66,4.20) 3496.92(2623.07,4455.07) 0.51(0.38,0.65) −0.85( −0.89, −0.79) −6.43( −7.01, −5.85) 

( continued on next page ) 
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Table 1 ( continued ) 

1990 2019 1990–2019 

cases ASR (per 10 0,0 0 0) cases ASR (per 10 0,0 0 0) Change in Number EAPC 

No. × 103 (95% UI) No. (95% UI) No. × 103 (95% UI) No. (95% UI) No.(%) No. (95% CI) 

Indirect maternal deaths 

Prevalence – – – – – –

Deaths 2517.44(1983.01,3131.57) 0.37(0.29,0.46) 556.85(423.26,707.48) 0.08(0.06,0.10) −0.78( −0.84, −0.69) −5.11( −6.18, −4.04) 

YLDs – – – – – –

DALYs 152,422.91(119,982.68,189,800.18) 22.02(17.33,27.32) 32,340.07(24,642.42,40,968.69) 4.85(3.70,6.09) −0.79( −0.85, −0.70) −5.13( −6.21, −4.04) 

YLLs 152,422.91(119,982.68,189,800.18) 22.02(17.33,27.32) 32,340.07(24,642.42,40,968.69) 4.85(3.70,6.09) −0.79( −0.85, −0.70) −4.98( −6.15, −3.79) 

Maternal deaths aggravated by HIV/AIDS 

Prevalence – – – – – –

Deaths 0.20(0.09,0.33) 0.00(0.00,0.00) 0.11(0.05,0.20) 0.00(0.00,0.00) – −1.76( −3.28, −0.22) 

YLDs – – – – – –

DALYs 11.89(5.58,19.43) 0.00(0.00,0.00) 5.98(2.58,11.15) 0.00(0.00,0.00) −0.50( −0.70, −0.13) −2.08( −3.57, −0.56) 

YLLs 11.89(5.58,19.43) 0.00(0.00,0.00) 5.98(2.58,11.15) 0.00(0.00,0.00) – −1.92( −3.44, −0.37) 

Late maternal deaths 

Prevalence – – – – – –

Deaths 113.82(86.26,153.12) 0.02(0.01,0.02) 17.04(12.07,23.62) 0.00(0.00,0.00) −0.85( −0.90, −0.79) −6.38( −7.24, −5.51) 

YLDs – – – – – –

DALYs 6808.62(5142.56,9235.90) 1.00(0.76,1.34) 980.34(697.19,1354.30) 0.15(0.11,0.21) −0.86( −0.90, −0.80) −6.31( −7.24, −5.38) 

YLLs 6808.62(5142.56,9235.90) 1.00(0.76,1.34) 980.34(697.19,1354.30) 0.15(0.11,0.21) −0.86( −0.90, −0.80) −6.20( −7.23, −5.15) 

Other maternal disorders 

Prevalence 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00) 

Deaths 1752.43(1380.89,2186.61) 0.26(0.21,0.32) 328.43(247.65,419.59) 0.05(0.04,0.06) −0.81( −0.87, −0.74) −5.44( −6.26, −4.63) 

YLDs 11,123.88(6812.56,16,614.10) 1.52(0.94,2.25) 6733.32(4168.60,9987.80) 0.98(0.60,1.43) −0.39( −0.50, −0.28) −0.54( −1.01, −0.07) 

DALYs 116,007.52(93,048.39,141,734.82) 16.84(13.54,20.67) 25,490.99(20,324.17,31,054.34) 3.69(2.93,4.48) −0.78( −0.84, −0.70) −4.72( −5.45, −3.99) 

YLLs 104,883.64(82,752.83,130,984.90) 15.32(12.11,19.14) 18,757.67(14,171.70,23,943.64) 2.72(2.06,3.43) −0.82( −0.88, −0.75) −5.35( −6.30, −4.38) 

Abbreviation: UI, uncertainty interval. 
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egions and the Hong Kong and Macao Special Administrative Re- 

ions, were analyzed. 

.4. Statistical analysis 

The prevalence in this study were modelled using DisMod-MR 

.1, a meta-analysis tool that used a compartmental model struc- 

ure with a series of differential equations that synthesised sparse 

nd heterogeneous epidemiological data [5] . Causes of death due 

o maternal disorders are modelled with the Cause of Death En- 

emble model (CODEm), which is designed to create a wide va- 

iety of models using a covariate selection algorithm and then to 

eight these models on the basis of their out-of-sample predictive 

alidity [5] . All estimates were reported in terms of counts, age- 

tandardised rates per 100 000 population. Population estimates 

ndependently produced by GBD 2019 were used as references 

or calculating age-standardised death rates and age-standardised 

ALY. We used the GBD world population to calculate the age- 

tandardized rates. The data were reported as estimates with 95% 

ncertainty intervals (UIs).”

The annual ASR of prevalence, DALYs, death, and YLD, and the 

orresponding estimated annual percentage changes (EAPCs) were 

alculated. We calculated estimated annual percentage change 

EAPCs) of age-standardized rates (ASRs). The EAPC describes the 

SRs trends within a specified time interval. EAPCs were calcu- 

ated by using the following regression model: Y = α+ βX + ε, 

here Y refers to ln (ASR), X the calendar year, and εthe error 

erm. Based on this formula, β represents the positive or neg- 

tive ASR trends. The natural logarithm of ASR is assumed to 

e linear along with time; that is, The EAPC was calculated as 

APC = 100 × (exp( β) −1). Its 95% confidence intervals (CI) could 

e obtained from the linear model [10] . If the EAPC value and its

ower limit of 95% CI are both positive, the ASR shows an upward 

rend. Conversely, if the EAPC value and its upper limit of 95% CI 

re both negative, the ASR shows a descending trend. Otherwise, 

SR is considered to be stable. If the EAPC is statistically signif- 

cant but the uncertainty intervals of the GBD estimates overlap, 

SR is still considered to be stable. 

.5. Role of the funding source 

The funder had no role in the study design, data collection, data 

nalysis, data interpretation, or preparation of the manuscript. All 

uthors have full access to the study data, and the corresponding 

uthor has the final responsibility of the decision to submit the 

anuscript for publication. 

. Results 

.1. Prevalence counts and trends in age-standardized prevalence rate 

or all maternal disorders and the main subcategories 

An estimated 0.85 million cases of maternal disorders (95% UI: 

.65–1.08 million) were recorded in China in 2019, which repre- 

ents a decline of 73% from 3.21 million cases (2.48–4.12 million) 

n 1990 ( Table 1 ). e Fig. 1 A shows the all-age prevalence data for

aternal disorders in the 33 provinces in 2019. 

In 2019, maternal hemorrhage had the highest age-standardized 

revalence rate (86.31 per 10 0,0 0 0), followed by maternal sep- 

is and other maternal infections (21.78 per 10 0,0 0 0), and mater- 

al hypertensive disorders (17.99 per 10 0,0 0 0) ( Table 1 ). The age-

tandardized prevalence rate of maternal disorders had a decreas- 

ng trend from 1990 to 2019, with an EAPC of −3.25 (95% CI, from 

3.86 to −2.64) ( Table 1 ). The trends in age-standardized preva- 

ence rates were decreased significantly in all subcategories of ma- 

ernal disorders from 1990 to 2019, except for maternal hyperten- 
5 
ive disorders (EAPC = −1.07; 95% CI = −2.42 to 0.30) ( Table 1 ). The

ost pronounced decreases were observed for maternal hemor- 

hage (EAPC = −3.69; 95% CI = −4.25 to −3.13), followed by ma- 

ernal abortion and miscarriage (EAPC = −2.29; 95% CI = −2.74 

o −1.85), maternal obstructed labor and uterine rupture (EAPC 

 −1.75; 95% CI = −2.17 to −1.33), maternal sepsis and other ma- 

ernal infections (EAPC = −1.47; 95% CI = −1.90 to −1.03) ( Table 1 ). 

Fig. 1 and eTables 2–8 in the Supplement present the geo- 

raphic distribution of the trends in the age-standardized preva- 

ence rates of overall maternal disorders and the main subcate- 

ories during 1990–2019. With regard to overall maternal disor- 

ers, maternal hemorrhage, the most pronounced decrease was 

oncentrated in Beijing, however, no significant trends in ASR of 

revalence were observed in Shandong, Hong Kong, and Macao 

 Fig. 1 A, 1 B and eTables 2, 3). Notably, the trends in ASR of preva-

ence due to maternal hypertensive disorders had been stable in 

hina and in most provinces ( Fig. 1 D and eTable 5). 

.2. DALY counts and trends in age-standardized DALY rate for all 

aternal disorders and the main subcategories 

An estimated 0.13 million DALY numbers of maternal disorders 

95% UI: 0.10–0.16 million) were recorded in China in 2019, which 

epresents a decline of 89% from 1.18 million cases (0.95–1.44 mil- 

ion) in 1990 ( Table 1 ). e Fig. 1 B shows the all-age DALY numbers

or maternal disorders in the 33 provinces in 2019. 

In 2019, maternal hemorrhage had the highest age-standardized 

ALY rate (4.30 per 10 0,0 0 0), followed by maternal hypertensive 

isorders (2.31 per 10 0,0 0 0), and maternal sepsis and other mater- 

al infections (1.58 per 10 0,0 0 0) ( Table 1 ). The age-standardized

ALY rate of maternal disorders had a decreasing trend from 1990 

o 2019, with an EAPC of −7.04 (95% CI, from −7.99 to −6.07) 

 Table 1 ). The trends of age-standardized DALY rates were de- 

reased significantly in all subcategories of maternal disorders 

rom 1990 to 2019 ( Table 1 ). The most pronounced decreases were 

bserved for maternal hemorrhage (EAPC = −9.17, 95%CI = −10.43 

o −7.90), followed by maternal sepsis and other maternal in- 

ections (EAPC = −8.65, 95%CI = −9.89 to −7.38), maternal abortion 

nd miscarriage (EAPC = −7.62, 95%CI = −8.80 to −6.43), and ma- 

ernal hypertensive disorders (EAPC = −7.41, 95%CI = −8.46 to −6.36) 

 Table 1 ). 

Fig. 2 and eTables 9–19 in the Supplement present the geo- 

raphic distribution of the trends in the age-standardized DALY 

ates of overall maternal disorders and the main subcategories for 

990–2019. Declines in trends in the age-standardized DALY rates 

or overall maternal disorders and for the main subcategories were 

bserved in almost every province of China from 1990 to 2019 

eTables 9–19). For 1990–2019, the largest decreases in trends in 

he age-standardized DALY rate for overall maternal disorders, ma- 

ernal hemorrhage were observed in the Jiangxi provinces ( Fig. 2 A, 

ig. 2 B, eTables 9–10). In contrast, Hong Kong, and Shandong 

howed significantly smaller declines for the same category and 

ubcategories ( Fig. 2 A, 2 B, 2 D; eTables 9,10,12). Tibet showed no sig-

ificant trend in Maternal obstructed labor and uterine rupture 

eTable 13). 

.3. Trends in age-standardized YLD rate for all maternal disorders 

nd its main subcategories 

The age-standardized YLD rate of maternal disorders had a de- 

reasing trend from 1990 to 2019, with an EAPC of −2.71(95% CI, 

rom −3.38 to −2.04) ( Table 1 ). The trends of age-standardized YLD 

ates were decreased significantly in all subcategories of mater- 

al disorders from 1990 to 2019 ( Table 1 ). The most pronounced 

ecreases were observed for maternal hemorrhage (EAPC = −4.23, 



L. Han, J. Liu, P. Yin et al. The Lancet Regional Health - Western Pacific 11 (2021) 100141 

Fig. 1. Map of the EAPC in age-standardized prevalence rate for maternal disorders (A), maternal hemorrhage (B), maternal sepsis and other maternal infections (C), maternal 

hypertensive disorders (D), maternal obstructed labor and uterine rupture (E), maternal abortion and miscarriage (F) and ectopic (G) in China,1990–2019. 

9

c

2

r

(

3

a

c

1

i

3

o

d

(  

g

r

s

e

t

9

(

(

d

d

a

t

s

o

n

(

4

t

e

m

2

5%CI = −5.05 to −3.39), followed by maternal abortion and mis- 

arriage (EAPC = −2.17, 95%CI = −2.68 to −1.67) ( Table 1 ). For 1990–

019, the largest decreases in the trends in age-standardized YLD 

ate for overall maternal disorders were concentrated in Beijing 

eTable 20). 

.4. Deaths and YLL counts and trends in age-standardized deaths 

nd YLL rates for all maternal disorders and its main subcategories 

The number of deaths due to maternal disorders de- 

reased by 91% from 17,399.76(13,723.65–21,673.65) in 1990 to 

537.31(1169.12–1960.42) in 2019 ( Table 1 ). Significant reductions 

n the number of deaths were seen in all provinces (eTables 22–

2). e Fig. 1 C shows the numbers of all-age deaths for maternal dis- 

rders in the 33 provinces in 2019. 

The age-standardized death rate of maternal disorders had a 

ecreasing trend from 1990 to 2019, with an EAPC of −8.07 

95% CI, from −9.14 to −6.98) ( Table 1 ). Fig. 3 present the geo-

raphic distribution of the EPAC in the age-standardized mortality 

ates of overall maternal disorders 1990–2019. The trends of age- 

tandardized death rates were decreased significantly in all subcat- 

gories of maternal disorders from 1990 to 2019 ( Table 1 ). 
6 
The most pronounced decreases were observed for ma- 

ernal sepsis and other maternal infections (EAPC = −14.47, 

5%CI = −16.11 to −12.81), maternal abortion and miscarriage 

EAPC = −12.61, 95%CI = −14.03 to −11.16), maternal hemorrhage 

 −11.28, 95%CI = −12.75 to −9.78), and maternal hypertensive 

isorders (EAPC = −8.75, 95%CI = −9.95 to −7.53) ( Table 1 ). 

With regard to overall maternal disorders, the most pronounced 

ecreases were during 1990–2019 were concentrated in the Jiangxi 

nd Hunan provinces( Fig. 3 and eTable 22). Notably, in Hong Kong, 

he trends in age-standardized mortality rate during 1990–2019 

howed the lowest decrease for maternal disorders, maternal hem- 

rrhage, maternal sepsis and other maternal infections, mater- 

al hypertensive disorders, and maternal abortion and miscarriage 

eTable 22–25, 27). 

. Discussion 

We performed a well-rounded evaluation of the burden of ma- 

ernal disorders in China and at both national and provincial lev- 

ls; the disease burden of prevalence, DALYs and death for overall 

aternal disorders decreased significantly in China from 1990 to 

019. However, the patterns and trends were heterogeneous across 
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Fig. 2. Map of the EAPC in age-standardized DALYs rate for maternal disorders (A), maternal hemorrhage (B), maternal sepsis and other maternal infections (C), maternal 

hypertensive disorders (D), maternal obstructed labor and uterine rupture (E), maternal abortion and miscarriage (F) and ectopic (G) in China,1990–2019. 
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rovinces, which illustrate the necessity of spatial resource alloca- 

ion and priority setting across China. 

Large decreases in trends in the ASR of death and DALYs for 

verall maternal disorders and subcategories were observed in ev- 

ry province of China from 1990 to 2019. China’s success in low- 

ring the maternal mortality ratio can be attributed mainly to 

 specific program—"Reducing Maternal Mortality and Eliminat- 

ng Neonatal Tetanus"—rather than to general economic growth 

r a reduced fertility rate [11] . Both in-hospital birth and the 

ercentage of pregnancies managed by systematic care have in- 

reased greatly since the initiation of universal basic coverage in 

007, which provides free maternal health care and management 

t community health centers [12] . Due to the promotion of in- 

titutional birth and implementation of public maternal and child 

ealth (MCH) programs [13] , China’s MCH services have seen high 

evels of use [14] Over the past decade, the proportion of mothers 

ho have had five or more antenatal visits during pregnancy has 

ncreased greatly, as have institutional birth rates. Timely diagno- 

is, higher-quality standard care, and more accurate judgment by 

edical professionals have also contributed to the decline in the 

ate of DALYs [15] . 
7 
The ASR of prevalence, DALYs and death for overall maternal 

isorders showed decreasing trends in China from 1990 to 2019, 

espectively. The most pronounced decreases in trends in ASR of 

revalence, DALYs and death were observed for maternal hemor- 

hage. The declined trends might be due to the general economic 

rowth, a reduced fertility rate [3] , and the Free Pre-pregnancy 

ealth Check (FPHC) surveillance program initiated by the Health 

inistry of China in 2010 [16] . Besides, for reducing the maternal 

ortality, China initiated the national Five Strategies for Maternal 

nd Newborn Safety (FSMNS), which is composed of five parts: (1) 

regnancy risk screening and assessment strategy, (2) case- by- 

ase management strategy for high- risk pregnancies, (3) referral 

nd treatment strategy for critically ill pregnant women and new- 

orns, (4) reporting strategy for maternal deaths (and 5) account- 

bility strategy [17] . China has developed a unified pregnancy risk 

creening table to strengthen the implementation of FSMNs. After 

isk assessment and classification, all pregnant women’s medical 

ecords are labeled green (low risk), yellow (medium risk), orange 

high risk), red (highest risk), or purple (infectious disease) respec- 

ively, and they will be transferred to different medical facilities 

ccording to their risk levels. Since the establishment of FSMNS, 
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Fig. 3. Map of the EAPC in age-standardized deaths rate for maternal disorders (A), maternal hemorrhage (B), maternal sepsis and other maternal infections (C), maternal 

hypertensive disorders (D), maternal obstructed labor and uterine rupture (E), maternal abortion and miscarriage (F) and ectopic (G) in China,1990–2019. 
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he MMR in China has declined to 18.3 per 10 0 0 0 0 live births in

018 [18] . 

Notably, In 2019, the age-standardized prevalences of overall 

aternal disorders and maternal hemorrhage were particularly 

igh in the central provinces, such as Hubei, Henan, and Hunan. 

ccording to a national survey, the proportion of women who re- 

eived at least five antenatal check-ups was the lowest in central 

hina among the three studied regions (i.e., western, central, and 

astern). In addition, the number of MCH employees per 10,0 0 0 

opulation and the proportion of MCH employees with a high ed- 

cation level were lowest in the central region [19] . With the im- 

lementation of China’s strategy for vigorous development of the 

estern region, the health status of pregnant women there has im- 

roved rapidly and surpassed that in the central region [20] . Thus, 

t is now as important to address maternal health challenges in 

entral China as in western China. 

Notably, the trends in ASR of prevalence due to maternal hy- 

ertensive disorders had been stable in China and most provinces. 

ypertensive disorders are the most common pregnancy compli- 

ations and represent significant causes of maternal and perina- 

al morbidity and mortality [21] . Since the implementation of the 

wo-child policy in 2015, more women are conceiving and giving 
8 
irth at an advanced maternal age, defined as at least 35 years 

22] . Among the 90 million women of reproductive age (who had 

lready borne one child) targeted by this policy, an estimated 60% 

ere older than 35 years, and 50% were older than 40 years [21] .

onsequently, women giving birth at a more advanced age are 

ore likely to have hypertension during the pregnancy [23] . The 

ignificant increase in the proportion of high-risk pregnant women 

nd high-risk pregnancy will be the challenge. 

However, Tibet showed no significant trend in maternal ob- 

tructed labor and uterine rupture. Because of its unique geogra- 

hy, cultural history, and other factors, the development of ma- 

ernal and child health in the Tibet Autonomous Region still lags 

ar behind the mainland and national average levels. The MMR 

n the Tibet Autonomous Region remains five times higher than 

he national average [24] . Notably, the total numbers of health 

orkers, qualified medical doctors, and registered nurses per 10 0 0 

eople are much lower than the national average [24] . Because 

mproving the coverage of maternal health services is the main 

trategy to reduce MMR [25] , a robust health system with ac- 

ess to medical facilities is needed, together with universal cov- 

rage of maternal and neonatal intensive care in rural and remote 

reas [26] . 
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.1. Strengths and limitations 

To date, this nationwide study provides the most integrated es- 

imates of the burden of maternal disorders in China at the na- 

ional and provincial levels for 1990–2019. According to the gen- 

ral analysis strategy used in 2019 GBD, we collect data from three 

ources to comprehensively estimate the temporal trends and ge- 

graphic patterns along with age-standardized prevalence, DALYs, 

LDs, deaths, and YLLs. The GBD 2019 remains the most standard- 

zed and accurate system available for comprehensive assessment 

f these indicators for 369 diseases and injuries across 204 coun- 

ries and territories for 1990–2019. Its unified and standardized ap- 

roach involves the latest progress in data analytical techniques, 

o these estimates are highly comparable both globally and at the 

rovincial level in China. 

As part of the GBD, this study is susceptible to each of the pre-

eding described restrictions of the GBD methods [ 9 , 21 , 27–31 ]. Al-

hough greatest effort s were made to gather all published and un- 

ublished data, the quantity and quality of the existing data re- 

ain restricted, which could have affected the precision of the 

stimated burden. Some of the variations in the age-standardized 

ates may be due to detection biases and to changes in screening 

rotocols, for example, it is unclear whether the observed trends 

n our study reflect the actual epidemiological changes or whether 

hey are the result of changes in coding. 

In conclusion, the disease burden of prevalence, DALYs and 

eath for overall maternal disorders decreased significantly in 

hina from 1990 to 2019, the most pronounced decreases were ob- 

erved for maternal hemorrhage. 
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