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Summary box

►► An increased proportion of high-risk pregnant wom-
en poses a challenge to reducing the sustained ma-
ternal mortality ratio (MMR) in China in the two-child 
policy era.

►► A package of strategies, the Five Strategies for 
Maternal and Newborn Safety, on better manage-
ment of high-risk pregnant women has been imple-
mented, and the MMR in China has remained stable 
and entered a controlled decline.

►► Better management of high-risk pregnant women is 
crucial to MMR reduction.

►► The Five Strategies for Maternal and Newborn 
Safety should be constantly implemented in 
China to achieve the targets of Sustainable 
Development Goals and Healthy China 2030 with 
respect to reducing maternal mortality by 2030. 

Abstract
Reducing maternal mortality ratio (MMR) is of great 
concern worldwide. After the implementation of the two-
child policy in 2013, the number of live births and the 
proportion of high-risk pregnancies both increased, and 
these bring new challenges to the reduction of MMR. 
China implemented a package of nationwide strategies in 
April 2016, the Five Strategies for Maternal and Newborn 
Safety (FSMNS). The FSMNS consists of five components: 
(1) pregnancy risk screening and assessment strategy, 
(2) case-by-case management strategy for high-risk 
pregnancies, (3) referral and treatment strategy for 
critically ill pregnant women and newborns, (4) reporting 
strategy for maternal deaths (and 5) accountability 
strategy. To better implement the FSMNS, China formulated 
a unified pregnancy risk screening form. After risk 
assessment and classification, medical records of all the 
pregnant women are labelled with green (low risk), yellow 
(moderate risk), orange (high risk), red (highest risk) or 
purple (infectious disease) for tailored management. By 
the implementation of FSMNS, China has already kept 
the MMR stable and cause it to enter a controlled decline. 
MMR in China has declined by 21.1%, from 23.2 per 
100 000 live births in 2013 to 18.3 per 100 000 live births 
in 2018. The country’s challenges and experience in 
reducing the MMR could provide useful lessons for other 
countries.

Introduction
Reducing maternal mortality ratio (MMR) 
is of great concern worldwide.1 China, a 
developing country, has achieved the Millen-
nial Development Goals on MMR ahead 
of schedule, and it has made remarkable 
progress in promoting maternal and child 
health.2–4 As the world’s most populous 
country, China accounts for about one-fifth 
(1.38 billion) of the world's population and is 
impactful to the achievement of global MMR 
reduction target (less than 70 per 100 000 live 
births by 2030 at average) in the Sustainable 
Development Goals (SDGs). To continuously 
improve maternal and infant health in China, 
the Chinese government has set a new target 
of reducing the MMR to 12 per 100 000 live 
births by 2030 in the Healthy China 2030 

plan, based on the previous trends of MMR 
reduction in China.5

However, after the implementation of the 
two-child policy in 2013, the number of live 
births and the proportion of high-risk preg-
nancies both increased, and these bring new 
challenges to the goal of reducing the MMR in 
the Healthy China 2030 Plan. We here analyse 
the challenges inherent in reducing the MMR 
in the two-child policy era and the compre-
hensive strategies China has already imple-
mented to keep the MMR stable and cause it 
to enter a controlled decline. The country’s 
challenges and experience in reducing the 
MMR could provide useful lessons for other 
countries.

Current status of MMR reduction in China
In the past few decades, the MMR in China 
has declined by 46.5%, from 34.2 per 100 000 
live births in 2008 to 18.3 per 100 000 live 
births in 2018.4 Urban–rural and regional 
disparities in the MMR in China have shrunk 
(figure  1), and the MMR at country level is 
lower than the average of the Western Pacific 
Region (41 per 100 000 live births).6 7 Despite 
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Figure 1  Maternal mortality ratio (MMR) by residency (A) and region (B) in China, 2008–2018. Notes: data were extracted from 
the National Health Statistics Yearbooks in China and World Health Statistics by WHO.4 7

Figure 2  Proportion of high-risk pregnant women by province in 2008, 2013 and 2016. Notes: data were extracted from 
the National Health Statistics Yearbooks in China. The proportion of high-risk pregnant women is defined as the ratio of the 
number of high-risk pregnant women (any condition that could increase the likelihood of an adverse outcome for mother, fetus 
or both) to the number of live births.4 High-risk pregnant women have been further labelled with yellow (moderate risk), orange 
(high risk), red (highest risk) or purple (infectious disease) after the implementation of Five Strategies for Maternal and Newborn 
Safety since 2016.

the decline, the MMR in China is still higher than that of 
the WHO European Region (16 per 100 000 live births) 
and lags behind the targets in the Healthy China 2030 
Plan (12 per 100 000 live births).6 7

Challenges to sustained MMR reduction in the two-
child policy era
In November 2013, the Chinese government changed the 
one-child policy that had been in place for three decades 

to allow couples in which at least one of the marital part-
ners was an only child to have a second child (selected 
two-child policy). In October 2015, the Chinese govern-
ment announced that all couples would be allowed to 
have two children (universal two-child policy).8 After 
the implementation of the two-child policy, the propor-
tion of high-risk pregnancies increased from 19.4% in 
2013 to 24.7% in 2016, compared with 15.7% in 2008 
(figure 2).4 6 9 It even exceeded 50% in some developed 
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Figure 3  Proportion of high-risk pregnant women in China, 
2008–2018. Notes: data were extracted from the National 
Health Statistics Yearbooks in China.4 FSMNS, the Five 
Strategies for Maternal and Newborn Safety.

Figure 4  Causes of maternal mortality in China, 2008–2018. Notes: data were extracted from the National Health Statistics 
Yearbooks in China.4The proportion of puerperal infection in 2008 was included in other causes.

eastern provinces. Along with the increase in overall live 
births in the two-child policy era, the number of high-risk 
pregnancies also increased significantly (figure 3).4

High-risk pregnancies are defined as any condition 
that could increase the likelihood of an adverse outcome 
for mother, fetus or both.9 Women with high-risk preg-
nancies are the vital portion of the population most likely 
to be subject to maternal death. Promptly identifying and 
effectively managing high-risk pregnancies is key to MMR 
reduction. Otherwise, there might be a rebound in the 
MMR and the targets of SDGs and Healthy China 2030 
would be missed.

Causes of the challenges
The challenges to sustained MMR reduction have specific 
causes. First, the growing global prevalence of chronic 
conditions (such as obesity, diabetes, hypertension and 
heart disease) has increased the number of high-risk 

pregnant women with related complications.10 11 The 
MMR has rebounded in some developed countries, 
showing an upward trend.11 12 Second, women are having 
children later in life than they used to.11 A large number 
of obstetric complications are associated with advanced 
maternal age. These include fetal anomalies, stillbirth, 
pre-eclampsia, gestational diabetes mellitus and so on.13 
Third, because of the imbalance in socioeconomic devel-
opment and disparities on the distribution of health 
resources, there is a corresponding conflict between 
limited health resources and increased demand for 
maternal and child health services. Countries are actively 
exploring how to cope with the increased number of 
high-risk pregnant women and reducing the MMR.13

In addition to the global challenges mentioned above, 
China has also faced some unique issues after the relax-
ation of the one-child policy. The proportion of multip-
arous pregnancies increased from 34.1% in 2012 to 
46.7% in 2016.14 As a country with a relatively high rate 
of caesarean delivery previously,15 the proportion of 
pregnant women with uterine scars has correspondingly 
doubled from 9.8% in 2012 to 17.7% in 2016.14 Previous 
works have shown that the proportions of pregnant women 
with advanced maternal age, over 40 years, prevalence of 
gestational hypertension, gestational diabetes mellitus, 
dangerous placenta previa, placenta implantation, severe 
postpartum haemorrhage and other complications also 
increased after the relaxation of the one-child policy.16 17 
Although the four leading causes of maternal mortality 
remain obstetric haemorrhage, amniotic fluid embolism, 
pregnancy-induced hypertension and heart disease in 
China, the proportion of indirect (non-obstetric) causes 
of maternal mortality, such as heart disease, has increased 
(figure 4). MMR caused by heart disease has increased 
from 1.8 per 100 000 live births in 2013 to 3.3 per 100 000 
live births in 2016. All of the reasons given here contribute 
to the significant increase in the proportion of high-risk 
pregnancies, which place heavy challenges on reducing 
maternal mortality in the two-child policy era.
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Box 1  Key points in the Five Strategies for Maternal and 
Newborn Safety

Pregnancy risk screening and assessment
Risk screening for pregnant women is carried out during the first visit 
to a healthcare facility. The secondary or tertiary healthcare facilities 
use midwifery services to conduct pregnancy risk assessments and 
classify pregnancy risk according to risk severity. Medical records are 
labelled with five colours of ‘green (low risk), yellow (moderate risk), 
orange (high risk), red (highest risk), and purple (infectious disease)’ 
to facilitate classification and management. Pregnant women labelled 
with yellow, orange, red, and purple are instructed to seek maternal 
health services and hospital delivery at secondary or tertiary health 
facilities.

Case-by-case management of high-risk pregnancies
Pregnant women with different risk levels are transferred to different 
types of maternal and child health (MCH) institutions for perinatal 
care and delivery. Women at greater risk (orange, red and purple) are 
considered a key population and sent for case-by-case management 
to foster whole-process management, dynamic supervision and 
centralised treatment and to facilitate the screening, registration, 
reporting, management and treatment of every high-risk pregnant 
women.

Critically ill pregnant women and newborn referral and 
treatment
A nationwide network of critically ill pregnant women and a 
newborn referral and treatment system has been established. A 
multidisciplinary maternal and neonatal critical care expert group has 
been established in each county. Maternal and neonatal critical care 
centres are responsible for critical care in designated areas, and they 
keep the green channel (express referral networks) open for critical 
illness referrals.

Reporting maternal deaths
Statistical tables of orange and red labelled cases have been established 
to guide the effective management and treatment of high-risk pregnant 
women. China launched a direct reporting system for individual maternal 
deaths for the first time on 1 October 2017. Within two hours of a 
maternal death, health facilities are required to report each case to the 
designated county-level maternal and child healthcare institutions. After 
checking the situation, designated personnel located at the county-
level maternal and child healthcare institution should report detailed 
information of the death case using the national annual online reporting 
information system for maternal and child health before the 10th day of 
each month. After a review of maternal deaths, rectification measures 
should be implemented by related health facilities.

Accountability
Areas that have achieved outstanding progress in the reduction of 
the maternal mortality ratio (MMR) should summarise and promote 
these effective experiences in a timely manner and be praised by the 
National Health Commission. For areas with increasing MMR trends, a 
group of experts should be assigned to provide training to a targeted 
guidance in a timely manner. For areas that have not implemented 
the required measures to reduce the MMR, the National Health 
Commission will issue criticism by circulating a notice. If a hospital 
sees maternal deaths continuously, the director of the related hospital 
will be held accountable.

Strategies
To cope with these challenges, based on the previous 
evidence and country experience, the National Health 
Commission implemented a package of nationwide 
strategies in April 2016. These are called the Five Strat-
egies for Maternal and Newborn Safety (FSMNS). They 
involve taking into account the natural progress of cases 
that ended in death, from low-risk pregnancy to high-risk 
pregnancy to critical pregnancy to death. The FSMNS 
consists of five components: (1) pregnancy risk screening 
and assessment strategy, (2) case-by-case management 
strategy for high-risk pregnancies, (3) referral and 
treatment strategy for critically ill pregnant women and 
newborns, (4) reporting strategy for maternal deaths 
and (5) accountability strategy (box 1).18 19 Among the 
five strategies, screening for and assessment of high-risk 
pregnancies is the foundation of high-quality perinatal 
healthcare. All the pregnant women are screened and 
assessed by medical workers using uniform standards 
and procedures, all of whom have undergone unified 
training (figure  5). After risk assessment and classifica-
tion, medical records of women are labelled with green 
(low risk), yellow (moderate risk), orange (high risk), red 
(highest risk) or purple (infectious disease) for tailored 
management. Pregnant women with different risk levels 
are transferred to designated medical institutions at 
different levels for further perinatal care and delivery 
(figure 5). Case-by-case management is implemented on 
pregnancies at higher level of risk (labelled with orange, 
red, and purple).

Action and impact
To better implement the FSMNS, China formulated a 
unified pregnancy risk screening form through multiple 
rounds of expert consensus. This form has already been 
used to standardise risk classification nationwide. Tailored 
care has been provided for pregnant women according 
to their established level of risk according to the FSMNS. 
Limited high-quality medical resources are prioritised for 
risker pregnancies to foster maternal and infant safety. In 
order to ensure quality, the National Health Commission 
organised expert panels to train, supervise and assess 
the implementation of the FSMNS and gave feedback 
to local leaders and practitioners. China also launched 
an online direct reporting information system on MMR 
surveillance at the individual level on 1 October 2017.19 
This is the first time robust collection of national MMR 
data at individual level. It has been performed to help 
decision makers make timely decisions using the latest 
data on maternal safety and to help officials improve 
areas that fail to meet the requirements for reducing the 
MMR. The accountability strategy also provides quality 
assurance regarding the implementation of FSMNS.

China has established an integrated maternal and 
child health service system, which combines functions 
of disease prevention and clinical treatment to foster 
the promotion of maternal and child health, especially 

with respect to reducing MMR. It provides a systematic 
guarantee for the implementation of the FSMNS. The 
establishment of maternal and child health systems has 
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Figure 5  Risk assessment and management procedure of pregnant women in China.

also been improved during the implementation of the 
FSMNS. To facilitate the use of the FSMNS, the Chinese 
government invested 8.48 billion RMB on the support of 
infrastructure construction of maternal and child health-
care institutions nationwide. As of 2018, China had 3080 
maternal and child healthcare institutions, 0.64 million 
practitioners, 807 obstetric and gynaecological hospi-
tals, 129 children’s hospitals, 400 million outpatient 
visits annually, 13.79 million inpatient visits annually and 
0.34 million beds.20

After the implementation of the FSMNS, as of April 
2018, pregnancy risk screening and assessment strategy 
was carried out in 97.8% of China’s counties, and the 
case-by-case management strategy for high-risk pregnancy 
was carried out in 97.9% of all the counties.20 A total of 
3364 maternal critical care centres and 3055 neonatal 
critical care centres have been established in China.20 A 
nationwide network of critically ill pregnant women and 
newborn referral and treatment has been established. 
A direct reporting mechanism for maternal deaths has 

also been established nationwide.20 The implementation 
of the FSMNS has prevented a rebound in the MMR in 
China in the era of the two-child policy, and reduced 
MMR related to the FSMNS was estimated 2.64 (95% 
CI 1.87 to 3.41) per 100 000 live births in 2018 (online 
supplementary file 1). The MMR in China has declined 
by 21.1%, from 23.2 per 100 000 live births in 2013 to 18.3 
per 100 000 live births in 2018.4

Conclusion
China should continue using the FSMNS, strengthen 
screening and management of high-risk pregnancies 
and increase investment in regions with relatively limited 
medical resources to ensure that all regions of the country 
reach the targets in the SDGs and Healthy China by 
2030. Integration of disconnected national programmes 
and information systems related to maternal and child 
health is also needed to promote better management 
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on high-risk pregnancies and continue reduction in the 
MMR in the future.
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