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Abstract 

Background: Neonatal MortalityRate (NMR) reflects the quality of health services provided by 
the government. It is very important to disclose the health system capability of each country in 
managing mother and child health programs because it is an essential health policy that should 
be prioritized.  The health system capability of a country will determine the welfare and social 
guarantee because most of NMR causes are preventable. Several components such as 
maternal factors, neonatal and health services were determined as predictors of NMR. The 
objective of this study is to compare neonatal mortality trends among eight South East Asia 
Countries (SEAC) from 2000 to 2017. Method: A cross-sectional design was used to analyze 
the data regarding the causes of neonatal death between 2000 and 2017. Data were taken from 
World Health Organization Maternal Child Epidemiology Estimation (WHO MCEE) 
database.The collected data were live birth; neonatal mortality rate; and the big five of neonatal 
mortality etiologies in the eight SEAC.  Data were then analyzed descriptively with line chart to 
describe the trend of NMR. Result: This study found that Indonesia  had the highest neonatal 
mortality rate, yet the trend decreased gradually from 102.700 in 2000 to 60.986 in 2017, 
followed by Philippines, Vietnam, Myanmar, Cambodia, Thailand, Laos, and Malaysia 
respectively.  On the other hand, the trend of live birth was the lowest in Indonesia  and the 
highest in Philippines . According to the data regarding the leading cause of NMR, preterm birth 
was the major cause of neonatal mortality followed by birth asphyxia and congenital defects. 
Conclusion: Indonesia has the highest mortality rate, yet the etiology such as as premature 
birth, asphyxia, and congenital disorder is similar to the other eight countries. 
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1. Introduction 

Since September 2015, United Nation has been implementing Sustainable 
Development Goals (SDG’s) that encompasses 17 primary goals as a road map in social 
justice, equality and prosperity (1). One of the goals is ensuring healthy lives as well as 
promoting well-being for everybody at all ages including maternal and child health (2). 
Between 2000 and 2015, global maternal death had declined by 37% and child mortality 
dropped by 44%. However, it is imperative to be noted that 303,000 mothers died during 
pregnancy or delivery process and 5.9 million children died due to preventable causes (2). 
According to World Health Organization (WHO) report on 2018, there was a declining trend 
of Neonatal Mortality Rate (NMR) from 2000 to 2017 for 41 % or 37 per 1000 live birth to 18 
per 1000 live birth or 5 million neonates died in 2000 to 2.5 million in 2017 (3). Several 
aspects were identified as the primary risk factors of NMR such as social-demographic, 
maternal health, neonatal aspect, delivery factors including pre-delivery, during and post-
delivery (4).  Furthermore, the crucial issues of NMR that should be addressed are the 
complications of early delivery such as premature birth, asphyxia, congenital defects, and 
sepsis of severe infections (4). 
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The condition of NMR in South East Asia Countries (SEAC) is similar to other WHO 
regions around the world. Southeast Asia Countries as developing countries face the global 
public health challenge in fixing the root causes of NMR(2). It was estimated that the 
number of neonatal death in SEAC was around 200,000 per year or 1-3 per 1000 live birth 
(5). A study explained that among SEAC, Myanmar had the highest prevalence of NMR, 
that was 32 per 1000 live birth followed by Timor Leste, Cambodia, and Laos respectively 
(24 per 1000, 22 per 1000 and 21 per 1000 live birth)(5). Meanwhile, the countries with the 
lowest NMR were Singapore, Malaysia, and Brunei respectively (1 per 1000, 3 per 1000 
and 4 per 1000) (5). The number of population in a country should also be considered as it 
may affect the rank among countries. For instance, although there were 17 cases of NMR 
per 1000 live birth in Indonesia, this country is known as the most populated country in 
SEAC (4). SEAC, as a limited-resources region, faces serious issues regarding the 
common causes of NMR such as preterm birth, asphyxia, growth retardation, and 
congenital anomalies (5). These causes are preventable and treatable by applying 
appropriate approaches to prevent babies from death. Some approaches that can be 
performed are access to life-saving interventions for maternal and neonatal as well as the 
continuum of care during pre-pregnancy, antenatal, intra-partum, delivery, the postpartum 
and postnatal period for mothers and their babies(6). 

NMR reflects the capability of health policy and strong commitment from the 
government to handle, fix, and ensure the health quality services as the main component of 
SDG (1). The government should take action and advocate to guarantee the maternal, 
neonatal, and children health. The challenges and opportunities vary for each country as 
there are many influencing aspects like policy setting, economic, social, security, budget 
allocation, and the wide-range area around the continent. For example, in SEAC, Timor 
Leste, as a poor country requires budget allocation for the safe delivery of mother and 
babies (5). On the contrary, Singapore as one of the developed country is more advanced 
in dealing with NMR or maternal health (5). One of the policies that can be proposed to 
decrease the gap is by empowering and strengthening the national health insurance and 
the quality of primary care services (7–9).  

World Health Organization (2020) has developed a new guideline that provides 
several recommendations on improving early child development and minimizing neonatal 
death. The guideline encompasses providing responsive caregiving during the first year of 
life, promoting early learning during the first year of life by parents or caregiver to engage 
the children with community, integrating caregiving and nutrition interventions for optimal 
growth and development, and supporting maternal mental health by psychological 
interventions. Neonatal mortality rate is a pivotal element that must be addressed by the 
government because it is correlated with policy and sustainability in health system 
particularly among ASEAN countries. The problems are complicated and interconnected so 
the government must allocate budget and resources to handle those problems.  Therefore, 
this study attempts to give a brief description of the etiology of NMR and the trend of NMR 
among ASEAN countries in handling and fixing the problems collectively.   

 
2. Methods 

A descriptive cross-sectional study was used to analyze the secondary data of 
neonatal death causes between 2000 and 2017. The data were taken from World Health 
Organization Maternal Child Epidemiology Estimation (WHO MCEE) database that can be 
accessed by 
https://www.who.int/healthinfo/global_burden_disease/estimates/en/index2.html. The three 
big data included neonatal, post neonatal, and under-five mortality rate. The data were 
determined based on WHO’s regions and countries. The causes of death data were divided 
into 14 categories as follows: HIV/AIDS, diarrhea, tetanus, measles, meningitis/encephalitis, 
malaria, acute respiratory infections, premature baby, birth asphyxia and birth trauma, 
sepsis and another newborn infections, congenital defects, non-communicable diseases, 
and injuries. This study involved only eight SEAC as these countries have the biggest 
population and the highest NMR in SEAC.  In terms of the causes of NMR, only the top 5 
causes in each country were analyzed as those cases were the most prevalent in SEAC. 
The rest of the causes were not analyzed because there were only few cases reported in 
SEAC between 2000 and 2017. We did not propose any ethical clearance as the data we 
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obtained are open sources. We presented these data using a line graph with Microsoft 
Excel 2016.  

 
3. Results and Discussion 
3.1 Results 

Figure 1 shows that Indonesia had the highest neonatal mortality death among SEAC 
countries followed by Philippine and Myanmar respectively. The prevalence in 2000 was 
102.700. Hereafter, the trend slowly decreased each year up to 60.986 in 2017, almost 
double up from the beginning.  The country with the lowest trend was Malaysia where the 
trend decreased from 2690 in 2000 to 2295 in 2017.  

 
Figure 1. Neonatal Mortality Trend among South East Asia Countries 

 
Figure 2 reveals that Indonesia was at the top of live birth rate in 2017 (4,912,756) 

followed by Philippines (2,411,184), Vietnam (1,570,352), and Myanmar (940,354) 
respectively. Meanwhile, the country with the lowest trend was Laos (160,698). 
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Figure 2. Live birth among South East Asia Countries 

 
Figure 3 illustrates the trend of neonatal death causes in Indonesia. Premature birth 

still has been the primary problem since 2000, yet the prevalence decreased significantly in 
2000 to 2017 (32.953 to 21.147). The trend is followed by birth asphyxia (27.794 to 13.843), 
congenital defect (11.740 to 10.702), and ARI (6514 to 3362).  

 
Figure 3.The leading causes of Neonatal Mortality Trend in Indonesia 

 
 Most neonatal death in Philippines between 2000-2017 were caused by premature 

birth (13.598 to 10.189),  birth asphyxia (9717 to 7839), congenital disorder (5081 to 5509), 
and ARI (2575 to 1942).  
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Figure 4.The leading causes of Neonatal Mortality in Philippines 

 
Figure 5 illustrates the f NMR in Myanmar from 2000 and 2017. Based on the data, it 

was found that premature birth was the most prevalent among the others (14.677 to 7197) 
followed by birth asphyxia (11.742 to 6.061) and ARI 2.930 to 1.417). 

 
Figure 5.The leading causes of Neonatal Mortality in Myanmar 

 
Figure 6 describes the NMR in Vietnam from 2000 to 2017. The graph indicates that 

premature birth was still the leading cause of NMR (8702 to 6728) followed by congenital 
anomaly (3915 to 3778), birth asphyxia (3306 to 2247), sepsis (1710 to 1369), and ARI 
(1960 to 1245).  
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Figure 6. The leading causes of Neonatal Mortality in Vietnam 

 
Similar to other countries in SEAC, the trend of NMR in Cambodia also declined 

between 2000 and 2017 as seen in Figure 7. Premature birth (3752 to 1699), birth asphyxia 
(3645 to 1261), and sepsis (1411 to 878) were the most prevalent among the causes while 
the lowest one was ARI (897 to 302). 

 
Figure 7.The leading causes of Neonatal Mortality in Cambodia 

 
According to Figure 8, premature birth and birth asphyxia have also been the leading 

causes of NMR in Laos for 17 years. The leading causes were dominated by birth asphyxia 
(2164 to 1300), premature birth (1739 to 1300), sepsis (696 to 700), and ARI (583 to 322).  
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Figure 8.The leading causes of Neonatal Mortality in Laos 

 
Figure 9 illustrates the number of leading causes NMR in Thailand from 2000 to 2017. 

It can be concluded that premature birth was the most dominant (4426 to 1404) followed by 
congenital defects (2305 to 960), birth asphyxia (1573 to 472), and sepsis (1065 to 236).  

 

 
Figure 9.The leading causes of Neonatal Mortality in Thailand 

 
Figure 10 shows that premature birth was the highest cause of NMR from 2000 to 

2017 (1052 to 861) in Malaysia followed by congenital defects (759 to 621), birth asphyxia 
(414 to 287), and sepsis (240 to 176).  
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Figure 10.The leading causes of Neonatal Mortality in Malaysia 

 
3.2  Discussion  

According to the data from Center of Statistic Board (BPS) in 2012, the regions with 
the most prevalent infant mortality were West Nusa Tenggara (NTB), Gorontalo, Central 
Sulawesi, and West Papua provinces respectively (4). However, when the collective data 
was found, the NMR in Indonesia dropped slightly. The decrease of NMR started in 2003 
when the community health insurance (Jaminan Kesehatan Masyarakat) was implemented 
for the first time. This program was strengthened by the delivery insurance (Jaminan 
Persalinan) in the next years (11,12). As a result of the social health insurance program, the 
NMR in the next seven years significantly dropped by almost half from the beginning in 
2000. The country with the second most prevalent NMR was Philippines. Similar to 
Indonesia, there was a declining of NMR since Philippine Health Insurance Program 
(PhilHealth) was applied in 1995. This health program was succeeded by “Health for All 
Filipino” program that focuses on the implementation of Universal Health Coverage (UHC). 
One of the goals of this program is enhancing primary care services that also concern 
maternal and neonatal safety issues. The successful policy was able to decrease the NMR 
in Phillippines (13).  

Meanwhile, the NMR in Myanmar dropped due to the implementation of the health 
care program where the primary care embraced religion-based organization or social-based 
organizations to provide free health care services. Besides that, the Ministry of Health 
(MoH) has a strong commitment to regulate health programs regarding environmental 
health, communicable and non-communicable disease, as well as mother and child health 
(14). As a result, there was a significant decline of NMR in Myanmar from 42,859 in 2000 to 
22,625 in 2017. Furthermore, according to the graph one, the prevalence of NMR in 
Vietnam had started to drop from 2002, reaching the lowest trend for less than 20,000 in 
2017. The government of Vietnam has been implementing National Standard Guidelines on 
Reproductive Health Services since 2003 and distributed it in entire health services 
providers to reduce neonatal mortality. The health care system in Vietnam were divided into 
four criteria namely commune, district, province, and central level where each of these 
having specific tasks to manage health care services including neonatal care (15). As the 
impact of the programs, the NMR declined from 20,878 in 2000 to 16,665 in 2012.  

Between 2000 and 2015, the NMR in Cambodia declined from 43 to 19 per 1000 live 
birth. Similar to other countries, Cambodia has also established a health reform through its 
Health Strategic Plan 2008-2015. This strategic plan reinforces the accessibility of primary 
health care and increases the quality of human resources, particularly health workers to 
handle maternal, neonatal, child health, and degenerative diseases. The government has 
also regulated the distribution of health workers to nine priority health sector reform (16,17). 
This program should be appreciated as it could decrease the NMR steadily from 12,031 in 
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2000 to 5,458 in 2017. Laos, a small country where the number of population is estimated 
to be only seven million people, has its health policy focus on free services for antenatal 
care, postnatal care, and delivery services, as well as free health services for children under 
five (20). These health costs are financed by government and donor funding. There are four 
scheme of health financing in Laos namely Social Security Organization (SSO), State 
Authority for Social Security (SASS), Community Based-Health Insurance (CBHI), and 
Health Equity Fund (HEF)(20). The health policy in Laos was considered to be successful 
since it could decrease the NMR significantly from 6,800 in 2000 to 4,529 in 2017. 

In Thailand, the image of NMR was quite similar to Cambodia. The implementation of 
universal health coverage through “30 Baht scheme” for poor people to get health services 
access succeeded in decreasing the neonatal mortality up to 13 percent, reaching the 
lowest trend by 3,681 in 2017, almost one-third from 11,040 in 2000 was (18,19). Malaysia 
has implemented a strategic plan in health care namely Malaysian Plan in 2004. This 
program emphasized the budget allocation for health care, distributed the skillful health 
workers to the rural area, and strengthened hospital and community health services to 
reduce neonatal mortality rate (21). However, it should be noticed that the trend of NMR in 
Malaysia slightly increased. Even though the result of the data was undesirable, the 
program is still running. As shown in the graph, the prevalence of NMR in Malaysia was 
2,690 in 2000 and steadily increased to 3,681 in 2017. Unfortunately, there was no 
evaluation data related to the increasing of NMR in Malaysia. 

 Preterm birth is still a major public concern of government in SEAC followed by birth 
asphyxia and congenital anomalies. The leading causes of preterm birth in Indonesia were 
singleton pregnancy and head presentation. Although prematurity cases were high, regular 
antenatal care may lower the risk of preterm birth (22,23). Meanwhile, birth asphyxia is 
correlated to ante partum bleeding, premature birth, pre-eclampsia, post mature and 
cesarean delivery (24). It is interesting that the trend for those factors started to decline 
along with the implementation of community health insurance and delivery insurance as 
mentioned above. In case of Philippine, the leading causes of NMR in the 2006-2007 
survey were respiratory distress in newborn, bacterial sepsis, low birth weight, and 
asphyxia. It means prematurity and birth asphyxia were still the dominant causes of NMR 
based on the data in the survey compared to the data at the end of 2017 (31). The declining 
trend in Philippine could be attributed to the successful policy of PhilHealth program that 
focused on strengthening primary care (31). 

In Myanmar, the most dominant leading cause of NMR were preterm birth and birth 
asphyxia. The declining NMR factors were linked to the successful health reform conducted 
by the government. The health reform in Myanmar assisted NGOs to support health finance 
and health services for poor people (14). The primary cause of NMR are premature birth 
and congenital anomalies caused by physically demanding work during pregnancy, 
abortion, history of preterm birth, vaginal bleeding, inadequate antenatal care, and 
intrauterine devices that are removed less than 12 months before current pregnancy. 
Meanwhile, the case of congenital disorders were dominated by limb defects, orofacial, and 
nervous system (29,30). The case of NMR in Cambodia were dominated by premature birth 
as well as low birth weight. These were strongly linked to several factors such as maternal 
education background, first pregnancy, and antenatal care during pregnancy. Many 
pregnant women rarely visited healthcare services or clinic to get antenatal care (32). The 
occurrence of birth asphyxia in Cambodia was related to geographical area (urban and 
rural) and continuum care of maternal and wealth inequities (33). The declining of 
premature birth and asphyxia  might be due to the successful policy of Health Strategic Plan 
2008-2015, which comprised: optimization of primary healthcare; health services 
accessibility; empowering human resources to handle maternal, neonatal, child health, 
degenerative diseases; and the distribution for health care workers that focus on nine 
priority health sector reform (16,17).  The number of death due to birth asphyxia and 
premature birth in Laos  were caused by maternal knowledge especially about safe 
pregnancy, nutritional support during pregnancy, and singleton pregnancy (34). The 
decreasing NMR in Laos was associated with the health policy that focused on free services 
for antenatal care, postnatal care, and delivery services. In addition, the health services for 
children under five would also be financed by the government and donor funding. The 
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government had received funding and expanded the networking with Non-Governmental 
Organization (NGO) as many as possible to support maternal and neonatal health (20). In 
Thailand, the case of premature birth and congenital defects were the most prevalent. 
Maternal age, pre-pregnancy body mass index (BMI), prior history of preterm delivery, and 
no prenatal care were the major causes of preterm birth and congenital defects (27). 
According to WHO Southeast Asia Regional Office (SEARO) in 2013, congenital 
malformations in Thailand were dominated by heart defect, hemoglobin anomaly, nervous 
system defects, and genetic defect syndrome (28). The prevalence of NMR in Malaysia 
were dominated by premature birth and congenital anomalies caused by birth weight, 
multiple pregnancies, maternal age, and infant gender (25). The second biggest cause of 
NMR in Malaysia was congenital defect. The prevalence of congenital defects among the 
populations was cardiovascular, cleft lip, club feet, central nervous system, musculoskeletal, 
gastrointestinal system, and hydropsfetalis (26). Successful health policy program 
decreased the trend of NMR in Malaysia.  

 
4. Conclusion  

The trend of NMR in SEAC showed that Indonesia had the highest NMR while 
Philippine had the highest number of live birth. According to the data, premature birth, birth 
asphyxia, and congenital defect were the major causes of NMR. To decrease NMR, 
government and non-government organizations should take an integrated action to handle 
the primary causes of NMR that can be prevented b comprehensive and multi-sectoral 
approaches. 
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