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Abstract
Introduction: In Vietnam, neonatal mortality has been paid increasing attention for the past
recent years, however other perinatal outcomes including stillbirths, preterm births,
congenital anomalies and Caesarean section have not been analysed at the same extent. The
present study aimed to describe these outcomes in Da Nang city and to identify associated
factors.
Methods: This is a one year prospective cross sectional study. Data collection was conducted
from April 2015 to March 2016 based on register books and medical records of 10 hospitals
in Da Nang city. There were one tertiary hospital, seven district hospitals and two private
hospitals. The classification of rural or urban areas was according to the location of maternal
residence.
Results: There were 20,762 births recorded in register books of 10 hospitals. The neonatal
mortality rate of neonates whose mother were resident in Da Nang was 4 per 1,000 live
births. There were no statistically significant difference in neonatal death rate between urban
and rural areas. Three main causes of death in urban areas in descending order were
prematurity, congenital anomalies and infections. Three main causes of neonatal deaths in
rural areas were the same as in urban areas but congenital anomalies accounted for the
highest proportion. The stillbirth rate was 9.7 per 1,000 live births. Additionally there were
5% preterm births. The congenital anomaly rate among inborn newborns at the Da Nang
Hospital for Women and Children was 384.4 per 10,000 live births and the most common
anomaly was congenital heart defect. The Caesarean section rate among live births in 10
hospitals was 58.6% and this rate was significant higher in private hospitals compared to
public hospitals.
Conclusion: The neonatal mortality rate in Da Nang is lower than the national neonatal
mortality rate; but both neonatal mortality rate and stillbirth rate remain higher compared to
developed countries. The extremely high rate of Caesarean sections needs to be paid more
attention. Exploring factors associated with increased risk of neonatal mortality, stillbirths,
preterm births, congenital anomalies and Caesarean section and difference in causes of death
between rural and urban areas in Da Nang are essential to identify strategies to reduce these
outcomes.
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1. Introduction
Neonatal mortality and stillbirths remain common adverse pregnancy outcomes in low- and
middle-income countries (1) (2) (3). Globally, 2.5 million neonatal deaths (3) and 2.65 stillbirths
were estimated annually (1). Almost all (97-99%) neonatal mortality and stillbirths occurred in
developing countries (4) (5), 67% of stillbirth worldwide arose in rural areas and 55% in rural
sub-Saharan Africa and south Asia (1). However, most epidemiological research focus on the
deaths in developed countries and stillbirths remain uncounted on the global platform and
country level (1). Worldwide, the main risk factors for stillbirths were estimated to be maternal
conditions such as hypertension, diabetes or infection leading to growth restriction as well as
congenital abnormalities and childbirth complications (1).
Globally, infection (36%), preterm birth (28%) and asphyxia (23%) are three main direct
causes of neonatal deaths (6). Congenital anomalies were related to 7% of deaths in neonatal
period. These causes vary from country to country and even within the countries. In settings with
very high rate of neonatal mortality, the majority of deaths is due to infection. In contrast, in
settings with decreasing neonatal mortality rate, prematurity becomes the major problem (2).
Congenital anomalies contribute significantly to neonatal mortality and under-five mortality,
chronic illness and long-term disability (7). Globally, there were 303,000 neonatal deaths
annually due to congenital anomalies. The contribution of congenital anomalies to infant death
has increased gradually (8) (9). Identifying the exact causes of congenital anomalies is difficult,
however simple prevention methods including vaccination, adequate intake of folic acid and
antenatal care can prevent some congenital anomalies (7).
Caesarean section can be lifesaving for mothers and babies and an essential surgery that
contributes to reduce maternal and child mortality (10). There is no consensus on optimal
Caesarean section rate, however, according to the World Health Organisation (WHO), the
Caesarean section rate should not exceed 10 to 15% at national level (11). The relationship
between Caesarean section and neonatal mortality was not consistent across studies. Recent data
showed that the national rate of Caesarean section up to 19 per 100 live births reduced neonatal
mortality (10). Worldwide, Caesarean section has increased dramatically especially in middleand high-income countries (12) (13).
High quality data on perinatal outcomes is barely available in low- and lower-middle-income
countries where most of neonatal deaths and stillbirths occurred (14). Causes and risk factors of
neonatal deaths and stillbirths in these countries were estimated mostly based on Demographic
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and Health Survey data and may not reflex a comprehensive situation of the country (15).
Therefore, improving quality of data on pregnancies, births and newborn deaths is essential to
plan health policy and health service accurately. This will further reduce adverse pregnancy
outcomes in limited-resource settings.
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2. Rationale and objectives
Vietnam reduced under-five mortality from 53 per 1000 live births to 22 per 1000 live
births between 1990 and 2015 and is therefore listed as one of 10 impressive countries in
reducing child mortality (16). To speed up progress in reducing child mortality, focusing on
neonatal health is crucial because neonatal mortality in Vietnam accounted for 50% of underfive mortality and 60% of infant mortality and these sharing is increasing (17). National data on
perinatal outcomes in Vietnam are usually based on estimation of WHO or United Nations
International Children's Emergency Fund (UNICEF). Currently neonatal mortality rate is
estimated about 11 per 1000 live births (18). Stillbirths have not been paid adequate attention
and these data are rarely available in Vietnamese context.
Rural-urban disparities in neonatal mortality has been a challenge in Vietnamese child
health and these inequities have increased (19). A study in Quang Ninh showed that while
neonatal mortality in urban areas was 10 per 1000 live births, neonatal mortality rate in remote
and mountainous areas was three to five time higher (20). In addition, under reporting of births
and deaths will be misleading for decision makers and health plans are unable to meet the need
(21).
Da Nang is the third largest city in Vietnam in term of urban population, with 87%
population lived in urban areas (22). There is currently limited data on perinatal outcomes
including stillbirths, preterm births, congenital anomalies, and mode of delivery. Moreover, data
on the disparity in neonatal mortality between urban and rural areas in Da Nang is lacking.
In an effort to provide information on perinatal outcomes in Da Nang, the objectives of
this thesis were as follows:


To determine the neonatal mortality rate in urban and rural areas and factors associated
with neonatal mortality



To report the proportion of stillbirths and preterm births



To determine the prevalence and pattern of congenital anomalies in neonates



To describe Caesarean section rates, indications and associated factors

Each of the mentioned objectives was presented as a separate manuscript. All of three
manuscripts are part of this thesis, presented as


Manuscript 1: “Stillbirth and preterm birth and associated factors in one of the largest
cities in central Vietnam” by journal Acta Paediatrica (Oslo, Norway: 1992) (2018
August 11)
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Manuscript 2: “Prevalence and pattern of congenital anomalies in a tertiary hospital in
central Vietnam” under review



Manuscript 3: “Monitoring and interventions are needed to reduce the very high
Caesarean section rates in Vietnam” by the journal Acta Paediatrica (Oslo, Norway:
1992) (2018 April 29)
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3. Method
This is a one year prospective cross sectional study. From April 2015 to March 2016,
data was collected at 10 health facilities in Da Nang city, Vietnam, including one tertiary
hospital, seven district hospitals and two private hospitals.

3.1. Study setting
Da Nang is a port city located in central Vietnam. Over the last two decades, Da Nang
has recorded a significant achievement in economic development (23) (24). In 2017, the
population in Da Nang reached more than one million with nearly 90% of citizens living in
urban areas.
The structure of public health care system in the city is divided into three level according
to national plans: 56 commune health centres, seven district hospitals, one tertiary hospital.
There are five private hospitals in Da Nang providing pregnancy and childbirth services. Nearly
all deliveries are performed in health facilities with the presence of midwives or obstetricians or
both. In Da Nang, delivery in commune health centres occurs rarely. Medical insurance covers
about 80% of the costs of antenatal care, delivery and postnatal care (25). However, for those
women who do not own an insurance, out-of-pocket payments prevent them from seeking care.
Vietnam’s national guideline for reproductive healthcare recommends at least four antenatal care
visits during pregnancy: first antenatal care visit occurs in the first trimester, second visit during
the second trimester, and third and fourth visits during the third trimester (26).
The Da Nang Hospital for Women and Children (DHWC) handles approximately 15,000
deliveries yearly. The number of deliveries in this hospital constitute nearly 70% of deliveries in
the whole city. The hospital is also a referral hospital for high risk pregnancy from surrounding
provinces. Neonatal Intensive Care Unit in DHWC (NICUDN) provides care for approximately
3,000 babies with low birth weight, preterm, or illness each year.

3.2. Case report form
Three case report forms were developed to collect data. One form was designed to get
information from hospital birth register books on total number of live births, stillbirths,
gestational age, and mode of delivery. Another two forms were designed to collect data on
neonatal mortality and congenital anomalies (Annex 9.6).
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3.3. Study procedure
A trained data collector with a medical educational background visited 10 health
facilities every month to collect the information on all births in birth register books using a case
report form designed for this study (Annex 9.6) (27). Other two nurses in the NICU and delivery
room in DHWC were responsible for filling the case report form whenever there was a case of
neonatal death or congenital anomalies. The principle investigator (Hoang Thi Nam Giang)
trained the data collectors and research nurses at DHWC. After checking for accuracy of data,
copies of completed and checked report forms were used to enter data, and original files were
saved as authenticated data for later referral. The data entry from the form to the database was
completed by two people, one was a paramedical professional. If inconsistencies were detected
upon data entry, the principle investigator checked and corrected them. After entering data, the
cleaning process was undertaken comprehensively to detect any outlier results and inconsistent
data. The final database in Excel was anonymous and information could not be related to
individual women or infants.

3.4. Data analysis
Categorical variables will be presented as frequency and percentages. Continuous
variables will be presented as mean and standard deviations (SD) if data is normally distributed,
otherwise median and interquartile range.
Logistic regression model was used to identify the factors associated with neonatal
mortality, stillbirths, preterm births and mode of delivery. Odd ratios (ORs) and adjusted odds
ratios (aORs) with 95% confidence intervals (CIs) were calculated for all predictor variables.
Statistical significance was considered if p<0.05.
Data was analysed using R Statistical Language version 3.3.2 (31 Oct 2016) (R
Foundation for Statistical Computing, Vienna, Austria)

3.4.1. Neonatal mortality rate in urban and rural areas and factors associated
with neonatal mortality
Neonatal mortality rate was calculated for infants whose mother was resident in Da Nang
according to Residence registration system in Vietnam.
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3.4.2. Stillbirths and preterm birth rate
Stillbirth rate was expressed as number of stillbirths per 1,000 live births (27). Stillbirth
was defined as a baby born with no signs of life at a gestational age of at least 22 completed
weeks or a weight of more than 500g if the gestational age was not known (28).
The rate of preterm births was defined as number of babies born before 37 completed
weeks of gestational age divided by total live births.

3.4.3. Prevalence and pattern of congenital anomalies in neonates
The prevalence of congenital anomalies was presented as the number of congenital
anomalies per 10,000 live births. The calculation was done by dividing total number of
newborns with congenital anomalies born in the DHWC during the research period by total
number of live births who were born in the DHWC during the research period.

3.4.4. Caesarean section rates, indications and associated factors
Rate of Caesarean section was calculated by dividing the number of Caesarean deliveries
by total number of live births.

Figure 1. Data flow of the study over one year period
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3.4.5. Ethical approval and consent to participate
Approval for the project was given by the Scientific and Ethics Board of Da Nang
Hospital for Women and Children and by the Ethics Committee of the Ludwig Maximilian
University. Individual informed consent was not required.

4. Results
Over a one year period, there were 20,762 births from register books. Among those,
20,538 were live births, 200 stillbirths, 24 neonates died in the delivery room (Figure 1). Among
live births, three (0.01%) were ambiguous genitalia. Regarding to live births whose mother was
resident in Da Nang, there was 13,211 live births, 24 neonates died in the delivery room, 29
neonatal deaths in NICU (Figure 2).

4.1. Neonatal mortality rate in urban and rural areas and factors associated with
neonatal mortality in Da Nang city
Over one year, there were 13,211 live births whose mother was resident in Da Nang
based on the residence registration system. Among those, there were 53 death cases (24 cases in
delivery room and 29 cases in NICU) in the neonatal period corresponding a neonatal mortality
rate of 4.0 per 1000 live births (Figure 2). The neonatal mortality rate in urban areas was 3.97
per 1000 live births and in rural areas 4.3 per 1000 live births. There was no statistical difference
in neonatal mortality rate between urban and rural areas (p=0.5). Of the deaths, 47.2% occurred
in the first 24 hour of life, and 73.6% occurred in the first seven days of life. Neonates less than
28 weeks of gestational age accounted for 52.0% of all deaths, and neonates more than 37 weeks
of gestational age accounted for 22.0% of all deaths. There were 16 among 53 death cases
(30.2%) with congenital anomalies.
Four main causes of neonatal deaths were preterm births 30 (61.2%), congenital
anomalies 10 (20.4%), infection (8.2%) and asphyxia (4.1%). The causes of deaths were
different between urban and rural areas. While prematurity was dominant in urban areas with
67.5%, congenital anomalies were dominant in rural areas with 57.1%.
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Figure 2. Data flow of data on neonatal mortality in Da Nang

4.2. Stillbirths and preterm birth rate
There were 200 stillbirths corresponding a stillbirth rate of 9.7 per 1,000 live births (95%
CI 8.5-11.2 per 1,000 live births) for the whole city within a one-year period. Nearly half
(47.0%) of the cases occurred between 22 to 28 weeks of gestational age and a third (31%)
occurred after 34 weeks of gestation. Maternal age over 35, maternal occupation as a farmer,
having abortion history, and living in other provinces were related to an increased risk of
stillbirths.
There were 988 preterm infants corresponding a preterm birth rate of 4.8%. Preterm birth
occurred in 35% of multiple births and 4% of singleton births. Maternal age over 35 and under
20, maternal occupation as a farmer, having abortion history, having a previous preterm birth
and living in other provinces were related to an elevated risk of preterm births.

4.3. Prevalence and pattern of congenital anomalies in neonates
A total of 551 infants among 14,335 live births born in DHWC had congenital anomalies.
The rate of congenital anomalies for inborn infants of DHWC was 384.4 per 10,000 live births
(95% CI 353.8-417.5). Prevalence of all main categories of congenital anomalies and fifteen
major anomalies are presented in Table 1 and Table 2.
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Table 1. Prevalence (per 10,000 live births) of main congenital anomalies categories in Da
Nang, 2015-2016 (n=14,335), taken from the manuscript titled “Prevalence and pattern of
congenital anomalies in a tertiary hospital in central Vietnam” (29)
Congenital anomalies category

No. of case

Prevalence (95 % CI)

Proportion (%)

Total

551

384.4 (353.8-417.5)

100

Multiple congenital anomalies

93

64.9 (52.7-79.8)

16.9

Single congenital anomalies

458

319.5 (291.6-349.9)

83.1

Congenital heart defect

288

200.9 (178.9-225.6)

52.3

Musculoskeletal system

42

29.3 (21.4-40)

7.6

Digestive system

32

22.3 (15.5-31.9)

5.8

Cleft lip and palate

15

10.5 (6.0-17.7)

2.7

Genital organs

12

8.4 (4.5-15.0)

2.2

Nervous system

11

7.7 (4.0-14.2)

2.0

Chromosomal anomaly

10

7.0 (3.5-13.3)

1.8

Urinary system

5

3.5 (1.3-8.6)

0.9

Eye, ear, face and neck

5

3.5 (1.3-8.6)

0.9

Respiratory system

3

2.0 (0.5-6.7)

0.5

Congenital tumor

10

7.0 (3.5-13.3)

1.8

Congenital adrenal hyperplasia

1

0.7 (0.04-0.5)

0.2

Congenital hypothyroidism

1

0.7 (0.04-0.5)

0.2

Other congenital anomalies

15

10.5 (6.0-17.7)

2.7

(29)
Table 2. Prevalence of the selected congenital anomalies in Da Nang (per 10,000 live births),
taken from the manuscript titled “Prevalence and pattern of congenital anomalies in a
tertiary hospital in central Vietnam” (29)
Congenital anomalies subtypes
Atrial septal defect

Da Nang (Prevalence per 10,000 live birth)
175.09
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Patent ductus arteriosus

119.98

Ventricle septal defect

41.15

Cleft lip and palate

23.02

Down’s syndrome

13.95

Hirchsprung disease

12.6

Polydactyly

11.9

Syndactyly

11.9

Clubfoot

11.2

Ano-rectal atresia and stenosis

11.2

Pulmonary atresia/stenosis

8.4

Gastroschisis

4.9

d-Transposition of great arteries

3.5

Diaphragmatic hernia

3.5

Anencephaly

3.5

(29)

4.4. Caesarean section rate, indications and associated factors
There were 12,035 Caesarean deliveries among 20,535 live births with determined sex.
The rate of Caesarean section for the participating hospitals over the study period of one year
was 58.6%. Caesarean section rate for public hospitals was 57.9% and 70.6 % for private
hospitals (p < 0.0001). There were 60.1% of primiparous women and 56.7% of multiparous
women giving birth by Caesarean section. The indications for Caesarean section were available
in register book for only 10,069 live births. Among those, previous Caesarean sections,
cephalopelvic disproportion and foetal distress were three main indications for the Caesarean
sections in descending order.
Factors found to be independently associated with Caesarean sections were maternal age
greater than 30, maternal occupation as officer, having a history of abortion. Higher birth weight
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and being a male baby were two characteristics of infants associated with increased risk of
Caesarean sections.

5. Discussion
This thesis described the main perinatal outcomes including rate of neonatal death,
stillbirths, preterm births, congenital anomalies and the rate of Caesarean sections in neonates in
the biggest city in central Vietnam.
The neonatal mortality rate of 4 per 1000 live births in Da Nang is lower than the
estimated national neonatal mortality rate of 11 per 1000 live births in 2015 (30) and
approximated the level of high-income countries (2). The low neonatal mortality rate in our
setting is largely due to a number of steps and interventions that have been implemented to
improve care and outcomes in the NICUDN since 2013 (31). This low rate of death may also
reflect the remarkable changes in social and economic development over the past five years in
Da Nang. The proportional distribution of four main causes of deaths in the neonatal period in
Da Nang differed from global and national estimations (2) (32). Birth asphyxia was responsible
for a small proportion of neonatal death in our study compared to global average of 23% (32).
This may reflects appropriate resuscitation care for neonates right after birth in delivery rooms
as a result of rolling out early essential newborn care in DHWC since 2014. As higher
proportions of deaths are due to prematurity, ensuring more skilled health workers in the care of
preterm babies and live-saving equipment in delivery room are needed. Also, prevention of
preterm births and congenital anomalies should be paid more attention. Preterm births and
congenital anomalies are two major causes of neonatal mortality in Vietnam. In order to
continue reducing the rate and the number of neonatal death annually, available preventive
strategies need to be applied. In Da Nang, a high proportion of congenital anomalies among
inborn infants in DHWC was recorded and congenital heart defect was the most common
anomaly. A previous study on neonatal mortality in DHWC showed a significant contribution of
congenital anomalies in primary causes of neonatal death of 24% (31). This study once more
highlighted the importance of including congenital anomalies prevention strategies to further
reducing neonatal mortality in Vietnam.
Rural-urban difference in neonatal mortality rate was not significant in our study.
However, the contribution of primary causes of deaths were different in urban and rural areas. It
is important to understand the difference in these causes of deaths between rural and urban
population to identify and address health needs of the population.
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As other developing countries, Vietnam has not paid sufficient attention to stillbirths and
has not included stillbirths in vital statistics report systems. There were sparse studies and data
on stillbirths in Vietnamese context so far. The stillbirth rate of 9.7 per 1,000 live births in our
study was comparable with the rate reported in Southeast Asia region nearly 20 years ago and
significant higher than in high income countries (5). This may reflex inequities in access to good
quality antenatal care and care at birth for women in different settings (33) (34). Number of
pregnant women receiving at least four antenatal care visits and giving birth with a skilled birth
attendant were lower in developing countries compared to developed countries (33) (34).
Inconsistence in the definition of stillbirths and the misclassification of stillbirths and early
neonatal mortality makes it difficult to obtain accurate data on stillbirths from register books.
Prevalence of congenital anomalies found in this hospital-based prospective study of
384.4 per 10,000 live births is higher than reported from developed countries (35) (36) (37) and
lower than the estimated prevalence for South-East Asia (38). The prevalence of congenital
anomalies can be affected by many factors including definition of the cases, time of
examination, study population and diagnostic capability. We found a higher prevalence of
congenital heart defect (200.9 per 10,000 live births) than in other studies (35) (36) (39),
primarily because of the large number of atrial septal defect. In this study, we were unable to
distinguish between isolated atrial septal defect in preterm infants and fullterm infants and all of
the cases were included in the final calculation. This may lead to ascertainment bias. The
Caesarean section rate of 58.6% reported by this study is higher than in both rich and poor
countries (40) (41) (42). This rate is far greater than the recommended Caesarean section rate at
population level by WHO of 10 to 15% and Caesarean section rate worldwide estimated from
150 countries of 18.6%. We could not find medical reasons to justify the high rate of Caesarean
sections in Da Nang. Current lacking of specific systems for monitoring and controlling
Caesarean sections at national and local levels may contribute to this high rate. In addition,
culture-related social concerns and women’s fears may be further factors influencing this current
scenario. More high-quality research exploring factors contributing to the rise of Caesarean
section rate is needed in order to search for interventions to reduce Caesarean sections in
Vietnam.
This study had several limitations. The accuracy of the data collection may be affected by
lacking of uniformity in the register books between hospitals. Also, there was a lack of full
information from the register books of the included hospitals like exact gestational age of infants
at birth. Inconsitancy in the definition of stillbirths and early neonatal deaths may lead to
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misclassification of cases. We were unable to fully address this limitation as this study was
based on register books. We aimed to provide information on perinatal outcomes in Da Nang,
however, factors associated with these outcomes have not comprehensively explored, which are
essential to search for interventions to improve these outcomes.

15

6. Reference
1.

Lawn JE, Blencowe H, Pattinson R, Cousens S, Kumar R, Ibiebele I, et al. Stillbirths:
Where? When? Why? How to make the data count? Lancet 2011; 377 9775:1448-63.

2.

Lawn JE, Cousens S, Zupan J. 4 million neonatal deaths: when? Where? Why? Lancet
2005; 365 9462:891-900.

3.

Unicef. Neonatal mortality 2018. Available at: https://data.unicef.org/topic/childsurvival/neonatal-mortality/. Accessed 12/12/2018.

4.

Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn JE, et al. Global, regional, and
national causes of child mortality: an updated systematic analysis for 2010 with time
trends since 2000. Lancet 2012; 379 9832:2151-61.

5.

Stanton C, Lawn JE, Rahman H, Wilczynska-Ketende K, Hill K. Stillbirth rates:
delivering estimates in 190 countries. Lancet 2006; 367 9521:1487-94.

6.

Armstrong P, Hennessey M, Adams M, et al. Travel-Associated Zika Virus Disease
Cases Among U.S. Residents — United States, January 2015–February 2016. MMWR
Morb Mortal Wkly Rep 2016;65:286–289. DOI:
http://dx.doi.org/10.15585/mmwr.mm6511e1.

7.

World Health Organization(WHO). Zika situation report. 2016. Available from:
http://www.who.int/emergencies/zika-virus/situation-report/4-march-2016/en/. .

8.

Bronberg R, Gili J, Chaves E, Dipierri J. Infant mortality due to congenital malformation
in Argentina (1998-2009): temporal and spatial analysis of neonatal and postneonatal
components. Journal of community genetics 2013; 4 4:507-15.

9.

Petrini J, Damus K, Russell R, Poschman K, Davidoff MJ, Mattison D. Contribution of
birth defects to infant mortality in the United States. Teratology 2002; 66 Suppl 1:S3-6.

10.

Molina G, Weiser TG, Lipsitz SR, et al. Relationship between cesarean delivery rate and
maternal and neonatal mortality. JAMA 2015; 314 21:2263-70.

11.

Appropriate technology for birth. Lancet 1985; 2 8452:436-7.

12.

Lumbiganon P, Laopaiboon M, Gulmezoglu AM, Souza JP, Taneepanichskul S, Ruyan
P, et al. Method of delivery and pregnancy outcomes in Asia: the WHO global survey on
maternal and perinatal health 2007-08. Lancet 2010; 375 9713:490-9.

13.

Souza JP, Gulmezoglu A, Lumbiganon P, Laopaiboon M, Carroli G, Fawole B, et al.
Caesarean section without medical indications is associated with an increased risk of
adverse short-term maternal outcomes: the 2004-2008 WHO Global Survey on Maternal
and Perinatal Health. BMC medicine 2010; 8:71.

16

14.

Belizán JM, McClure EM, Goudar SS, Pasha O, Esamai F, Patel A, et al. Neonatal death
in low- to middle-income countries: a global network study. American journal of
perinatology 2012; 29 8:649-56.

15.

Baqui AH, Mitra DK, Begum N, Hurt L, Soremekun S, Edmond K, et al. Neonatal
mortality within 24 hours of birth in six low- and lower-middle-income countries. Bull
World Health Organ 2016; 94 10:752-8b.

16.

Unicef. Data by topic and country: Vietnam Trends in under-five mortality rate.
Available at: https://data.unicef.org/country/vnm/. Accessed 12/12/2018.

17.

Krasnik A, Hansen E, Keiding N, Sawitz A. Determinants of general practice utilization
in Denmark. Dan Med Bull 1997; 44.

18.

The World Bank. Mortality rate, neonatal (per 1,000 live births). Available at:
https://data.worldbank.org/indicator/SH.DYN.NMRT. Accessed 12/12/2018.

19.

Yi B, Wu L, Liu H, Fang W, Hu Y, Wang Y. Rural-urban differences of neonatal
mortality in a poorly developed province of China. BMC public health 2011; 11:477-.

20.

Nga NT, Malqvist M, Eriksson L, Hoa DP, Johansson A, Wallin L, et al. Perinatal
services and outcomes in Quang Ninh province, Vietnam. Acta paediatrica (Oslo,
Norway : 1992) 2010; 99 10:1478-83.

21.

Målqvist M, Eriksson L, Nguyen TN, Fagerland LI, Dinh PH, Wallin L, et al. Unreported
births and deaths, a severe obstacle for improved neonatal survival in low-income
countries; a population based study. BMC international health and human rights 2008;
8:4-.

22.

Wikipedia. Da Nang. Available at: https://en.wikipedia.org/wiki/Da_Nang. Accessed
08/04/2019.

23.

World Bank: Vietnam/ GDP per capita:
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=VN. Accessed 13
June 2018.

24.

USDA Foreign Agricultural Service: Danang – The Key Driver and Powerhouse of the
Central and Central Highland. Website: https://goo.gl/uGvy1K. 2016.

25.

The World Bank: Moving Toward Universal Health Coverage of Social Health Insurance
in Vietnam: Assessment and Options. Website: https://goo.gl/SusmA4. Accessed
21/06/2018.

26.

Ministry of Health of Vietnam. National guideline for reproductive health care service.
2016. 2:35

17

27.

Giang HTN, Bechtold-Dalla Pozza S, Tran HT, Ulrich S. Stillbirth and preterm birth and
associated factors in one of the largest cities in central Vietnam. Acta paediatrica (Oslo,
Norway : 1992) 2019; 108 4:630-6.

28.

Hirst JE, Arbuckle SM, Do TM, Ha LT, Jeffery HE. Epidemiology of stillbirth and
strategies for its prevention in Vietnam. International journal of gynaecology and
obstetrics: the official organ of the International Federation of Gynaecology and
Obstetrics 2010; 110 2:109-13.

29.

Giang HTN, Bechtold-Dalla Pozza S, Ulrich S, Linh LK, Tran HT. Prevalence and
pattern of congenital anomalies in a tertiary hospital in central Vietnam (Under review at
Journal of Tropical Pediatrics).

30.

World Bank. Mortality rate, neonatal (per 1,000 live births). Available at:
https://data.worldbank.org/indicator/SH.DYN.NMRT?locations=VN&year_high_desc=f
alse. Accessed 19/12/2018.

31.

Tran HT, Doyle LW, Lee KJ, Dang NM, Graham SM. Morbidity and mortality in
hospitalised neonates in central Vietnam. Acta paediatrica (Oslo, Norway : 1992) 2015;
104 5:e200-5.

32.

Lawn JE, Kerber K, Enweronu-Laryea C, Cousens S. 3.6 million neonatal deaths--what
is progressing and what is not? Seminars in perinatology 2010; 34 6:371-86.

33.

Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, et al. Stillbirths:
rates, risk factors, and acceleration towards 2030. Lancet 2016; 387 10018:587-603.

34.

Cousens S, Blencowe H, Stanton C, Chou D, Ahmed S, Steinhardt L, et al. National,
regional, and worldwide estimates of stillbirth rates in 2009 with trends since 1995: a
systematic analysis. Lancet 2011; 377 9774:1319-30.

35.

EUROCAT, Prevalence of Table. Available at: http://www.eurocatnetwork.eu/accessprevalencedata/prevalencetables. Accessed 29/7/2016.

36.

Kim M-A, Yee NH, Choi JS, Choi JY, Seo K. Prevalence of birth defects in Korean
livebirths, 2005-2006. Journal of Korean medical science 2012; 27 10:1233-40.

37.

Tan KH, Tan TY, Tan J, Tan I, Chew SK, Yeo GS. Birth defects in Singapore: 19942000. Singapore medical journal 2005; 46 10:545-52.

38.

World Health Organization, Birth Defects In South-east Asia: A Public Health
Challenge, 2013. Available at: http://apps.searo.who.int/PDS_DOCS/B4962.pdf.
Accessed January 2017.

18

39.

Egbe A, Uppu S, Lee S, Stroustrup A, Ho D, Srivastava S. Temporal variation of birth
prevalence of congenital heart disease in the United States. Congenital heart disease
2015; 10 1:43-50.

40.

Barber EL, Lundsberg LS, Belanger K, Pettker CM, Funai EF, Illuzzi JL. Indications
contributing to the increasing cesarean delivery rate. Obstetrics and gynecology 2011;
118 1:29-38.

41.

Menacker F, Declercq E, Macdorman MF. Cesarean delivery: background, trends, and
epidemiology. Seminars in perinatology 2006; 30 5:235-41.

42.

Betrán AP, Ye J, Moller A-B, Zhang J, Gülmezoglu AM, Torloni MR. The Increasing
Trend in Caesarean Section Rates: Global, Regional and National Estimates: 1990-2014.
PloS one 2016; 11 2:e0148343-e.

19

7. Accepted articles
7.1. Article 1 - Monitoring and interventions are needed to reduce the very high
Caesarean section rates in Vietnam

20

21

22

23

24

25

26

7.2. Article 2 - Stillbirth and preterm birth and associated factors in one of the
largest cities in central Vietnam

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

8. Conclusions


There were no significant difference in neonatal mortality rate between urban and
rural areas of Da Nang



Preterm births and congenital anomalies were two important causes of neonatal
deaths. Neonatal mortality in urban and rural areas were different regarding these
causes.



The rate of stillbirths in Da Nang was higher than reports from rich countries.
Registration programmes may be the first essential step to provide high quality
data on stillbirths followed by interventions to reduce the stillbirths.



Risk factors for adverse pregnancy outcomes identified from this study were
maternal age over 35 or under 20, working as farmers, living in the provinces and
a history of abortion. Risk factors of the adverse outcomes for stillbirths, preterm
births and congenital anomalies in Vietnam need to be further explored to identify
proper interventions.



This study highlighted an extremely high rate of Caesarean sections in Da Nang,
Vietnam and a need for monitoring and interventions to reduce the rate of
Caesarean sections in both public and private settings.
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Abstract
Burden and pattern of congenital anomalies are insufficiently reported in Vietnam. This study
aims to determine the prevalence and pattern of congenital anomalies in neonates in a tertiary
hospital in central Vietnam. A prospective cross sectional study recruited all newborns with
congenital anomalies in Da Nang Hospital for Women and Children – where nearly 60% neonates
in the city are delivered. Congenital anomalies were diagnosed based on clinical evaluation,
imaging examination and blood test. Over a one-year period, 551 out of 14,335 registered live
births were found to have congenital anomalies, equivalent to an overall prevalence of 384.4 per
10,000 live births. Congenital heart defects were the most common type (52.3%) with the
prevalence of 200.9 per 10,000 live births, followed by anomalies of musculoskeletal system,
digestive system, cleft lip and cleft palate (29.3, 22.3, and 10.5 per 10,000 live births respectively).
There were significantly more newborns with congenital anomalies delivered by women with a
university degree or higher than by women with lower level of education. This study revealed a
high prevalence of congenital anomalies with the most common type being congenital heart
defects in central Vietnam compared to both higher income countries and resource-limited
settings.
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Key note


Little is known about the prevalence and pattern of congenital anomalies in Central
Vietnam



A high prevalence of congenital anomalies was documented in this study with the most
common types of congenital anomalies are congenital heart defects, musculoskeletal
anomalies, digest system anomalies, cleft lip and cleft palate.



More studies on risk factors associated with congenital anomalies in Vietnamese context
are needed
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INTRODUCTION
Congenital anomaly is a serious global public health problem because it is a major cause of child
mortality and morbidity worldwide. Congenital anomaly causes lifelong disability and
considerable impacts on the health care system. In 2015, congenital anomaly is responsible for
nearly 276,000 neonatal deaths around the world; 95% of the deaths come from low-middle
income countries (World Health Organization. 2015, March of Dimes. 2006). Prevalence and
pattern of congenital anomalies have been reported in developed countries. However, there are
surprisingly few data on this matter in countries with limited resources.
Vietnam is a low-middle income country with a population of approximately 90 million people
and the accurate birth prevalence of congenital anomalies is difficult to obtain because the health
report system is being developed and the diagnostic capability is limited.
Central Vietnam was toxic contaminated from Agent Orange during the Vietnam War and Da
Nang Airbase has been confirmed as a significant dioxin hotspot (Hatfield Consultants. 2009, The
Aspen Institute. 2017, World Bank. 2017). More than fifty years after the use of Agent Orange
during Vietnam War, the concentration of dioxin remains elevated indicating extremely high
contamination (Hatfield Consultants. 2009). Data and information related to congenital anomalies
in Vietnam are still insufficient. Central Vietnam is identified as the region with the highest
prevalence of congenital heart defects and a recent study conducted in 2011 in the neonatal unit
of Da Nang Hospital for Women and Children showed that congenital heart defect was the
commonest defect of admission and death (Tran. 2015). We hypothesized that the prevalence of
congenital anomalies and subgroups connected to Agent Orange are higher than in other parts of
Vietnam.
The current study was conducted to determine the prevalence and patterns of congenital anomalies
in newborn infants in Da Nang Hospital for Women and Children.
METHODS
Study design
This is a cross-sectional study over one year from April 2015 to March 2016, recruiting all
newborns with congenital anomalies born in Da Nang Hospital for Women and Children.
Study setting
The study was conducted in the neonatal unit and delivery room at Da Nang Hospital for Women
and Children. The hospital was established in 2011 to offer health care for children and women.
Every year there are around 14,000 pregnant women from different parts of Da Nang and
surrounding provinces including Quang Nam and Quang Ngai. There are approximately 4,000
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admissions to the neonatal unit, mainly neonates with different diseases, among those congenital
anomalies are a big part. Da Nang has a population of about one million people. The surrounding
provinces of Quang Ngai and Quang Nam have a population of approximately three million
people. During the Vietnam War, in central Vietnam, Da Nang, Quang Nam and Quang Ngai were
heavily contaminated from Agent Orange (The Aspen Institute. 2017, Wikipedia. 2017).
Study procedure
Data was collected prospectively after birth using a structured form designed for this study.
Information collected includes sex, type of congenital anomalies, maternal and perinatal history,
and parents’ demographic information, including highest educational qualification, the occupation
of mother and father, smoking, alcohol consumption, pesticide exposure and chronic diseases.
Information related to newborns with congenital anomalies was extracted from medical records at
the time of discharge by two research nurses. If the newborn had visible congenital anomalies and
severe health problems, they were transferred to the neonatal unit and information was recorded
in the neonatal unit. If the newborn had minor congenital anomalies and no need to admit to the
neonatal unit, information was recorded in the delivery room. Data were checked to avoid
duplicated cases between neonatal unit and delivery room.
For those babies that were obviously healthy, they were examined at least one time by health
professionals (doctor, nurse, or midwife) before leaving the hospital. Only newborns with
suspected problems were checked by a pediatrician. Newborns stayed three days in hospital if they
were vaginally born and five days if they were born with caesarean section.
Measurement of endpoints
Congenital anomalies were diagnosed based on clinical evaluation, imaging examination and
blood tests, this information was documented in the medical records by doctors. Categories of
congenital anomalies were described according to the International Classification of Disease,
version 10 (ICD-10) (ICD 10. 2016). Isolated or single congenital anomaly or multiple anomalies
within the same body system was counted as one anomaly. Multiple congenital anomalies are two
or more unrelated structural anomalies (British Isles Network of Congenital Anomalies Registers.
2012).
Data analysis
Data were rechecked and entered into Microsoft Excel sheet. Statistical analysis was conducted
using R Statistical Language (R Foundation for Statistical Computing, Vienna, Austria).
Primary outcome is the presence of congenital anomalies. As congenital anomalies occur during
intrauterine life, total births should be denominator in congenital anomaly statistics (Kim. 2012).
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However, it is difficult to obtain accurate data on congenital anomalies in stillbirth in hospitals in
Vietnam background. Therefore, in the descriptive analyses, the prevalence of congenital
anomalies, defined as the number of congenital anomalies per 10,000 live births, was calculated
as the total number of infants with congenital anomalies per total number of live births who were
born in the hospital during the research period. The independent variables included parental
demographic factors, neonatal factors. Categorical variables were described as proportion and
Chi-squared or Fisher exact test were performed to compare proportion between individual items.
Poisson distribution was used to calculate 95% confident interval (CI) of congenital anomalies
and their subgroups prevalence. The alpha level was set at α = 0.05. For analyzing congenital
anomaly characteristics, a newborn with multiple congenital anomalies was counted as one unit.
For specific analysis of a particular defect or system defect, each anomaly was counted as one
unit.
Ethical approval
The study was approved by the Scientific and Ethics Board of Da Nang Hospital for Women and
Children and the Ethics Board of the Medical Center of Ludwig Maximilian University. Individual
informed consent was not required. Our research have complied with the World Medical
Association Declaration of Helsinki regarding ethical conduct of research involving human
subjects.
RESULTS
Congenital anomalies characteristics
Among 551 newborns with congenital anomalies, there were 241 (43.7%) male. Multiple births
accounted for 16 (2.9%) of the deliveries. There was 458 (83.1%) newborns had a single
congenital anomaly and 93 (16.9%) had multiple anomalies. Thus, there were a total of 796
anomalies among 551 newborn babies. Mother’s abortion history was presented in 122 cases
(22.1%) and maternal history of giving preterm birth was presented in 19 cases (3.4%).
Prevalence of congenital anomalies of inborn newborns
Over a full calendar year, 551 inborn newborns were found to have congenital anomalies out of
14,335 live births registered at Da Nang Hospital for Women and Children within the study period.
This corresponds to an overall prevalence of 384.4 per 10,000 live births (95% CI 353.8-417.5).
Prevalence of all main categories of congenital anomalies is presented in Table 1.
Congenital heart defects were the most common congenital anomaly with the prevalence of 200.9
per 10,000 live births (95 % CI 178.9-225.6) and it accounted for 52.3% of all congenital
anomalies. The second most common anomaly was musculoskeletal system anomalies 29.3 per
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10,000 live births (95 % CI 21.4-40.0), digestive system anomalies 22.3 per 10,000 live births (95
% CI 15.5-31.9) and cleft lip and cleft palate 10.5 per 10,000 live births (95% CI 6.6-17.7). The
prevalence of anomalies of respiratory and urinary system were less than five per 10,000 live
births.
Prevalence of single congenital anomaly was 319.5 per 10,000 live births (95% CI 353.8-417.5),
accounting for 83.1% of all congenital anomalies. The prevalence of multiple congenital
anomalies was 64.9 per 10,000 live births (95% CI 52.7-79.8).
Among the newborn infants with congenital heart defect, atrial septal defect was the most common
with 251 (48.5%) cases. Among those with musculoskeletal system anomalies, polydactyly,
syndactyly and clubfoot were the most commonly defects with 50 (74.6%) cases. Hirschsprung
disease accounted for 18 (38.3%) and ano-rectal atresia/stenosis accounted for 16 (34%) of all
digestive system anomalies.
Indeterminate sex, anencephaly, congenital cystic adenomatoid malformation of lung and
congenital posterior urethral valves were found to be the most common anomalies of genital
anomalies, nervous system anomalies, respiratory system anomalies and urinary system anomalies
with 37.5%, 27.7%, 50% and 42.9% respectively.
The prevalence of chromosomal anomalies was seven per 10,000 live births. Down syndrome was
the most common chromosomal anomaly and it accounted for 83.3% of chromosomal anomalies.
The fifteen major anomalies were presented in Table 2.
DISCUSSION
Congenital anomalies cause both early mortality and long term disability. Their impact in lowmiddle income countries is much higher than in high income countries (World Health
Organization. 2013). Recognizing the burden of congenital anomalies and associated disabilities
is essential to identify priorities for care and prevention of congenital anomalies. In this hospitalbased prospective study, we investigated the prevalence and pattern of congenital anomalies in Da
Nang.
Vietnam is a low-middle income country. The prevalence of congenital anomalies in Vietnam has
been estimated 1%-3% (Vy. 2005, Dung. 2004). The high prevalence of congenital anomalies of
384.4 per 10,000 live births is higher than the report from the EUROCAT (261.5 per 10,000 births)
and Korea (286.9 per 1,000 live births) (Kim. 2012), and higher than recent report from the more
resource-rich setting in the region such as Thailand (261.2 per 10,000 live births) and Singapore
(239.9 per 10,000 live birth) (Tan. 2005). The high prevalence of this recent study may be
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explained by the fact that Da Nang hospital for Women and Children is a referral hospital for high
risk pregnancy and sick children.
In terms of environmental agents, central Vietnam including Da Nang was highly contaminated
by Agent Orange, Da Nang airbase was determined as a “dioxin hotspot”. In addition, the high
prevalence calculated could also be attributed to the classification of congenital anomalies using
ICD-10 which does not differentiate major and minor anomalies.
However, the prevalence of congenital anomalies found in this study was lower than the
prevalence estimated to the South-East Asia Region by the World Health Organization 510 per
10,000 live birth (congenital anomalies: 310 per 10,000 live and chromosomal disorders: 39 per
10,000 live births, single-gene disorders: 14.7 per 10,000 live births) (World Health Organization.
2013), Indonesia 593 per 10,000 live birth, Bangladesh 586 per 10,000 live birth. Limited
diagnostic capability might attribute to underestimate the prevalence of congenital anomalies in
the current study. Although most of the births were attended by medical staffs, only suspected
cases were examined by pediatricians, therefore less severe anomalies could be missed.
Among all congenital anomalies, congenital heart defect was the most common defect, followed
by anomalies of musculoskeletal system and digestive system.
Studies in Korea (Kim. 2012) and UK (Dastgiri. 2002) reported similar data. However, a study
from India (Sarkar. 2013) reported mainly musculoskeletal anomalies, followed by gastrointestinal and central nervous, while Mashuda et al (2014) reported in Tanzania the highest number
of congenital anomalies was related to nervous system and musculoskeletal system. The
prevalence of atrial septal defect was particularly high in Da Nang, approximately 10 times higher
than in United States and 2.5 times higher than in Korea. The prevalence of cleft lip and cleft
palate was also three times higher than that in United States and two times higher than in Korea.
When considering the overall prevalence of congenital heart defects, the prevalence of 200.9 per
10,000 live births represents the prevalence of insolated congenital heart defects only. The birth
prevalence of congenital heart defect in Da Nang reported in our study was particularly higher
than that in the EUROCAT (82.16 per 10,000 births) (EUROCAT. 2016), Korea (124.5 per 10,000
live births) (Kim. 2012), United States (108 per 10,000 live births) (Egbe. 2015), and China (52.41
per 10,000 live births) (Wu. 2014). Other regions in Vietnam also reported a prevalence of
congenital heart defect significantly lower than in Da Nang, 1.6 per 10,000 live births in Ho Chi
Minh (six cases with congenital heart defects out of 37,530 births) (Dung. 2004), 17.6 per 10,000
live births in Binh Dinh (29 cases with congenital heart disease out of 16,444 live births), and 3.1
per 10,000 live births in Ha Noi (six cases with congenital heart disease out of 18,834 live births)
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(Hoan. 2001). The difference in frequency may be due to difference in environmental and genetic
factors, time and method of collecting data, difference in diagnostic ability and diagnostic criteria
(Penchaszadeh. 2002). Da Nang city was exposed to Agent Orange during the War, this might be
a possible cause of high prevalence in congenital anomaly.
Regarding fetal number, the finding in our study is similar with previous study, that congenital
heart defect in twins is more common than in singletons (63% increase in the odds for congenital
heart defect for twins) (Herskind. 2013).
The relationship between parental occupational exposures and educational qualification with
adverse reproductive outcomes in epidemiological studies is often inconsistent and limited (Shi.
2001). Parental educational qualification and occupation have been considered as factors at socioeconomic level influencing the occurrence of congenital anomalies. The occurrence of congenital
anomalies has been found to decrease in the higher maternal educational qualification groups in a
study in Singapore (Shi. 2002). In this study, the relationship between parental education and
congenital anomalies does not mean that maternal and paternal education themselves influence on
congenital anomalies. Education is considered as an indirect risk factor for congenital anomalies
(Hoang. 2013). Our results show a higher prevalence of congenital anomalies occurring among
mothers with university degree and higher education. The prevalence of congenital anomalies was
not significant different between mother involved in factory work and mother involved in office
work, while the difference was significant higher in father worked in factory compared with
fathers worked in office.
The limitation of the study
An important limitation of hospital-based studies such as recent study is that they will not represent
the full spectrum of congenital anomalies of general population.
CONCLUSION
In conclusion, this study highlighted the prevalence of congenital anomalies in one year in the
largest hospital for women and children in central Vietnam. It revealed a high birth prevalence of
congenital anomalies in central Vietnam compared to high income countries, resource-limited
setting, and high risk countries. Among those, congenital heart defect is the most common
anomalies. These findings have informed and raised awareness about the high prevalence of
congenital anomalies including congenital heart defect in a population in central Vietnam possible
due to late effects of environmental contamination two to three generations ago.
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Table 1. Prevalence (per 10,000 live births) of main congenital anomalies categories in Da
Nang, 2015-2016 (n=14,335)
Congenital anomalies category

No. of case

Prevalence (95 % CI)

Proportion (%)

Total

551

384.4 (353.8-417.5)

100

Multiple congenital anomalies

93

64.9 (52.7-79.8)

16.9

Single congenital anomalies

458

319.5 (291.6-349.9)

83.1

Congenital heart defect

288

200.9 (178.9-225.6)

52.3

Musculoskeletal system

42

29.3 (21.4-40)

7.6

Digestive system

32

22.3 (15.5-31.9)

5.8

Cleft lip and palate

15

10.5 (6.0-17.7)

2.7

Genital organs

12

8.4 (4.5-15.0)

2.2

Nervous system

11

7.7 (4.0-14.2)

2.0

Chromosomal anomaly

10

7.0 (3.5-13.3)

1.8

Urinary system

5

3.5 (1.3-8.6)

0.9

Eye, ear, face and neck

5

3.5 (1.3-8.6)

0.9

Respiratory system

3

2.0 (0.5-6.7)

0.5

Congenital tumor

10

7.0 (3.5-13.3)

1.8

Congenital adrenal hyperplasia

1

0.7 (0.04-0.5)

0.2

Congenital hypothyroidism

1

0.7 (0.04-0.5)

0.2

Other congenital anomalies

15

10.5 (6.0-17.7)

2.7
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Table 2. Prevalence of the selected congenital anomalies in Da Nang (per 10,000 live births)
Congenital anomalies subtypes

Da Nang (Prevalence per 10,000 live birth)

Atrial septal defect

175.09

Patent ductus arteriosus

119.98

Ventricle septal defect

41.15

Cleft lip and palate

23.02

Down’s syndrome

13.95

Hirchsprung disease

12.6

Polydactyly

11.9

Syndactyly

11.9

Clubfoot

11.2

Ano-rectal atresia and stenosis

11.2

Pulmonary atresia/stenosis

8.4

Gastroschisis

4.9

d-Transposition of great arteries

3.5

Diaphragmatic hernia

3.5

Anencephaly

3.5
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9.6. Case report form
NEONATAL MORTALITY IN URBAN AND RURAL AREAS OF DANANG,
VIETNAM
Information required for all neonatal death
Study ID: ……..................
Neonatal mortality: A neonatal death is defined as death of a live birth during the first 28 days of life

General information
1

Name of baby

2

Mother name

3
4

Mother age at
birth
Address

5

Telephone

………………………………………………………………………..

………………….years
Village/Street:………Commune:………...District:…………Da
Nang
………………………………………………………………………...

Around delivery
6

Date of birth

7

Gender

8

Birth weight

Date ……..month…….year………… , ………..hour…….minute
1. Female

2. Male

……………….grams

9

Gestational age at
birth
10 APGAR

……….............weeks
1. Apgar/1 minute: ……………………………………………….
2. Apgar/5 minute: ……………………………………………….
11 Did the baby need
1. Oxygen
3. Ventilation via face
any resuscitation
mask
right after birth?
2. Intubation & chest compression 4. Drugs
12 Was baby kept
skin to skin
contact with
mother
immediately after
1. Yes
2. No
birth?
13 When was breast1. Within 1 hour after delivery
feeding initiated
2. Later than 1 hour after delivery
(or attempted to
How long: ………………………………………………….........................
be initiated)?
3. Without breast-feeding after delivery
14 Was the baby
discharged and
gone home after
birth or referred
1. Baby was discharged after birth and go home go to question (15)
to the other
hospitals?
2. Baby was referred to other hospital
go to question (16)
Admission
15 Which
symptoms/signs
of the illness led
to admission

1. Diarrhea
2. Cough
3. Fever
4. Rash

5. Unconscious
9. Difficult breathing
6. Convulsions
10. Cyanosis
7. Yellow skin
11. Other: ………………
8. Reducing activities
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before the baby’s
death?
16 Why was the
baby transferred?
17 Date of admission
18 Treatment of the
infant during
illness until the
baby died
19 Date of
discharge/dealth
20 Final diagnosis

…………………………………………………………………….......
Date………month………year
1. Respiratory support
4. Kangaroo Mother Care
2. Phototherapy
5. Medication
3. Transfusion
6. Incubation
7. Other: ……………………………………………………………
Date …….. month .…..year…………., ……….hour ……….minute
Main diagnosis: …………………………………………………
Associated diagnosis 1: ……………………………………………
Associated diagnosis 2: ……………………………………………
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CONGENITAL ANOMALIES OF NEWBORN BABIES AT DANANG
HOSPITAL FOR WOMEN AND CHIDREN
Study ID: ………………..
1
2
3

4

5

6
7

8

9

Name
Address

……………………………………………………………………………………
…….
Village/Street:………….Commune…………….District……………………Da
Nang

Gender

1. Female
2. Male
1. Yes
2. No
If yes, please give detail below:
1. Atrial septal defect
3. Patent ductus arteriosus
Congenital
2. Ventricular septal defect 4. Other:
heart
………………………………………
disease
Method of diagnosis:
1. Fetal ultrasound
3. Echocardiography
2. Examination for heart sound and murmurs
1. Yes
2. No
If yes, please give detail below:
Other
1. Down syndrome
3. Cleft lip and palate
congenital
2. Bowed legs
4. Congenital disorder anomalies
anomalies
3. Other:
………………………………………………………………………
Do other
1. Yes
2. No
people in
If yes, what’s kind of congenital anomalies:
baby’s
………………………………………………
family
If yes, please give detail about the relationship of those people with the baby
present
1. Father
2. Mother
3. Sibling
congenital
4. Other:
anomalies? ………....................................................................................................
PARA
Did baby’s
mother
have any
health
problem
during
pregnancy
?
Did baby’s
mother
take
medication
s during
pregnancy
?

……..

………

………

……….

1. Yes
2. No
3. Don’t know
If yes, please give detail below:
1. Fever
2. Rash
3. Gestational
diabetes
4. Other:
……………………………………………………................................
Iron

1. Yes

Acid folic

2. No

1. Yes

2. No

Other

………………………........
...
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General
informatio
n

Highest
grade of
education
1
1

Mother
1. Illiterate

1. Illiterate

2. Read/write only

2. Read/write only

3. Primary completed

3. Primary completed

4. Secondary completed

4. Secondary completed

5. Tertiary completed

5. Tertiary completed

6. University/college degree

6. University/college degree

7. Postgraduate

7. Postgraduate

General
informatio
n

Mother

1
2

1. Government officer

2. Worker

2. Worker

1
3

1
4
1
5

1
6

Does
she/he
drink
alcohol?
Is she/he
exposed to
pesticide?
Does
she/he
have
chronic
disease?

…………………………...

3. Farmer

3. Farmer

4. Student

4. Student

5. Housewife

5. Housewife

6. Other:

6. Other:

………………………….
Does
she/he
smoke?

Father

1. Government officer
…………………………
Main
occupation

Father

1. Yes
2. No
If yes, number of cigarettes per day
……………………………………………
….
1. Yes
2. No
If yes, give detail about kind of
alcohol?
……………………………………………
….
Number of ml per day: …………………

1. Yes

2. No

1. Yes
2. No
If yes, give detail about kind of
chronic
disease……………………………………
….

……………………………
1. Yes

2. No

1. Yes

2. No

1. Yes

2. No

1. Yes

2. No
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