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Abstract

Introduction: In Vietnam,neonatal mortality haseen paid increasirgftentionfor the past
recent years, however other perinatal outcomes including stillbirths, preterm births,
congenital anomaliesndCaesarean section have not baralysed at the same extefhihe
present studgimed to describe these outcomes in Da Natygandto identify associated

factors.

Methods: This isaone year prospective cross sectional study. Data collesisnonducted
from April 2015 to March 2016 based on register books and medical recdrdso$pitals

in Da Nang city There were one tertiary hospital, seven district hospitals and two private
hospitals.The classification ofural or urban areasas according tthe location of maternal

residence.

Results: There were 20,762 births recedin register books of 10 hospitalkhe neonatal
mortality rate of neonates whose motivereresident 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 maiauses of death in urban ar@aslescending ordevere
prematurity congenital anomalies and infect®ifhree main causes of neonatal deaths in
rural areas were the sameimsirban areas but congenital anomalies accountetidor
highest proportionThe stillbirth ratewas 9.7 per 1,000 live births. Additionally there were
5% preterm birthsThe congenital anomatate among inbornewbornsat theDa Nang
Hospital for Women and Childremas 384.4 per 10,000 live births and the most common
anomay was cagenital heart defect. The Caesarean section rate among liveiitths
hospitalswas 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 maltioeonatal
mortality rate; but both neonatal mortality rate and stillbirth rate remain hegingpared to
developed countrie3 he extrenely high rate of Caesarean secsaoreed to bepaidmore
attention. Exploring factors associated with increased risieohatal mortalitystillbirths,
preterm birthscongenital anomaliesndCaesarean secti@nd difference in causes of death
between rural and urban areas in Da Naregessential to iaify strategies to reduce these

outcomes.
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1. |l ntroducti on

Neonatal mortality and stillbirths remain common adverse pregnancy outcomes antbw
middle-income countrie¢l) (2) (3). Globally,2.5 million neonatal death@) and 2.65 stillbirths
were estimated annual(). Almost all (9799%) neonatal mortality and stillbirths occed in
developing countrie§t) (5), 67% of stillbirth worldwide arsein rural areas and 55% raral
subSaharan Africa and south Agih). 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 stillbirthsewe estimated to be maternal
conditions such as hypertension, diabetes or infection leading to growth restriction as well as
congenital abnormalities and childbirth complicati¢hs

Globally, infection (36%), preteriirth (28%) and asphya (23%) are three main direct
causes of neonatal dea(lgé3. Congenital anomalies were related to 7% of daatheonatal
period. These causes vary from country to countryesedwithin the countries. In settirgwith
very high rate of neonatal mortality, the majority of de&ldue to infection. In contrast)
settingswith decreasing neonatal mortality rate, prematurity besdhgemayjor problen(2).

Congenital anomalies contribute significantly to neonatattafity and undefive mortality,
chronic iliness and lonterm disability(7). Globally, there wre303,000 neonatal death
annuallydue to congenital anomalies. The contribution of congenital anomalies to infant death
has increased graduall®) (9). Identifying the exact causes of congenital anomalies is difficult,
however simple prevention metidcluding vaccination, adequate intake of folic acid and
antenatal care can prevent some congenital anon{d)ies

Caesarean sectiman bdifesaving for nothers and babies amad essential surgerpat
contributes to reduce maternal and child mortal{ffy0). There is no cansus on optimal
Caesarean section rate, however, accortdiige World Health Organisation (WHQ)he
Caesarean section rate shoubd exceed 10 to 15% at national le{El). The relationship
between Caesarean section aednatamortality was not consistent across studitecent 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-middle
and highincome countrie$¢12) (13).

High quality dataon perinatal outcomes is barely available in-lawd lowermiddle-income
countries where most okeonatabeatts and stillbirthsoccured(14). Causes andgk factorsof
neonatal deaths and stillbirtimsthese countriewere estimatedostly based oDemographic



and Health Survey datand may not reflex a comprehensive situation of the co(iby
Therefore, mproving quality of datanpregnancies, births and newborn dealessential to
plan health policy and health service accurately. Thisfuriherreduce adverse pregnancy

outcomes in limitedresource settings.



2 . Rationale and objectives

Vietnam reduced undéive mortalityfrom 53 per 1000 live births to 22 per 1000 live
birthsbetween 1990 and 2B8Andis therefordistedasone of 10 mpressive 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% eof under
five mortality and 60% of infant mortality anddse sharing is increasi(tj/). National data on
perinatal outcomes in Vietnam are usually based on estimation of WH@ited Nations
International Children's Emergency FUuidNICEF). Currently neonatal mortality rate is
estimated about 11 per 1000dibirths(18). Stillbirths have not been paadlequate attention
and these data are rarely available in Viethamese context.

Ruralurban disparities in neonatal mortality has been a challenge in Vietnamese child
health and these inequities have incred48)l 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 hi@®r In addition, under reporting of births
and deaths wilbe 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 are§®2). There is currently limited data gerinatal outcmes
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 grerinatal outcomes in@®Nangthe objective®f
this thesis were as follows:

1 Todetermine the neonatal mortality rateuilban and rural areasd factors associated

with neonatal mortality

To report the proportion dftillbirths andpreterm births

To determine the prevalenaad pattern of congenitahomalies in neonates

M To describe Caesarean section rates, indications and assdacites

Each of the mentioned objectives was presented as a separate manuscriptréd of
manuscripts are part of this thesis, presented as
1 Manuscriptl: AStillbirth and preterm birth and
cities in central Vi eca(@slandorway 19928018 nal Ac't
August11l)
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1 Manuscrip2z fiPreval ence and patterirmnhosditalinongeni
central Vietnamo under review

1 Manuscript3: A Monitoring and interventions are
Caesarean section rates i nicMOstotNorwawo by t h
1992)(2018 Apil 29)



3. Met hod

This is a ong/ear prospective cross sectional studwyni April 2015 to March 2016
data was collectealt 10 health facilitiesn Da Nang city, Vietnamincludingone tertiary

hospital, seven district hospitals and two private hospitals

3.1.Studyséting

DaNang isa port city locatedn central ViethamOver the last two decades, Da Nang
has recorded a significant achievement in economic develog2®ii24). 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 providinggpascy and childbirth services. Nearly
all deliveries are performed in health facilities with the presence of midwiwssstetricias or
both. In Da Nang, delivery in commune health centres occurs rarely. Medical insurance covers
about 80% of the cost$ antenatal care, delivery and postal carg25). However, for those
women who do not own an insuranoaj-of-pocket paymentprevent them from seeking care.
Vietnamds national guideline for reprocuctiyv
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 trim{@&er

TheDa Nang Hospital for Women andhiiren (DHWC) handles approxately 15,000
deliveriesyeaty. The number of deliveries in this hospital constitugarly 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

3,000babies with low birth weigh preterm, or illnesesach year.

3.2. Case repotfiorm

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 desigoeliettt data on

neonatal mortalitandcongenital anomalig@nnex 9.6).



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 regtsteks using a case
report form designed for this study (Annex 4B7). 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. Thecypia investigator (Hoang Thi Nam Giang)
trained the data collectors and research nurses at DAWE.checking for accuracy of data,
copies of completed and checked report forms were used to enter data, and original files were
saved as authenticated d&dealater referralThe data entry from thierm to the database was
completed by two people, ome&asa paramedical professional. If inconsistenewesedetected
upon data entrythe principle investigatazhecledand corread them After entering datahe
cleaning proceswasundertaken comprehensively to detect any outlier results and inconsistent
data. The final database in Excel was anonymous and inforneatiheh notbe related to

individual womenor infants.

3.4. Data analysis

Categorical varides will be presented as frequency and percentages. Continuous
variables will be presented as mean and standard deviations (&g i€ normally distributed
otherwise median and interquartile range.

Logistic regression model was used to identify #etdrs associated with neonatal
mortality, stillbirths, preterm births andode of delivery. Odd ratios (ORs) ardjusted odds
ratios (aOR) with 95% confidence intervals (§Ilwere calculated for all predictor vables.
Statistical significance was cadsred if p<0.05.

Data wasanalysed using R Statistical Languagesion 3.3.231 Oct 2016 (R

Foundation for Statistical Computing, Vienna, Augtria
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.



3.4.2. Stillbirths and preterm birth rate

Stillbirth rate was expressed as number of stillbirths per 1,000ilites (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 K2&wn

The rate of preterm births was defined as numbégabfes born before 37 completed

weeks of gestational agivided bytotal 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 10,00¥e births. The calculation was done by dividing total number of
newborns with congenital anomaliesrn in the DHWC during the research perydotal

number of live births who were born in the DHWC during the research period.

3.4.4. Caesarean sectiorates, indications and associated factors

Rate of Caesarean section was calculated by dividing the number of Caesarean deliveries

by total number of live births.

I S .
7 dlt‘ul.l'lLtbu 2 private .DH‘WC _ | 14.335 live births
hospitals hospitals (tertiary hospital)
‘ 551 cases had
20,762 births congenital
anomalies
20,562 live births 200 stillbirths

24 neonatal deaths
right after birth in
delivery room

3 indeternunate sex

20,535 live births
determined sex

' Inborn congenital
C-section rate Stillbirth rate anomalies rate

Figurel. Data flow of the study over one year period



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. Individualinformed consent was heequired.

4 . Resul t s

Overaone year period, there were 20,762 births from register books. Among those,
20,538 were live births, 200 stillbirths, 24ennategslied in the delivery roorfFigure 1) Among
live births, three (0.01%) werambiguouglenitalia Regarding to live births whose mother was
resident in Da Nanghere was 13,21live births 24 neontes died in the delivery roord9
neonatal deaths in NIC{Figure 2)

4.1. Neonatal mortality rate in urban and rural areasd factors associad with
neonatal mortality in Da Nang city

Over one year, thengere13,211 live births whose motheasresident in Da Nang
based orthe residence registration systehmong those, thereave53 death cases (24 cases in
delivery room and 29 casesNICU) in theneonatal period corresponding a neonatal mortality
rate of 4.0 per 1000 live birtl{Eigure 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 statisticala#ffere
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 seves ofdife. Neonates less than
28 weeks of gestational age accounted for 52.0% dfalhs, and neonatmore than 37 weeks
of gestational age accounted for 22.0% of all deaths. Thenelw among 53leath cases
(30.2%)with congenital anomalies

Four main causes of neonatal deaths were preterm BO1(td..2%), congenital
anomaliesl0(20.4%), infection (8.2%) and asphyxia (4.1%d)e causgof deaths were
differert between urban and rural areas. Wpilematuritywas dominant in urban areas with
67.5%, congenital anomalieseredominant in rural areas with 57.1%.



20,562 live births

13,211 resident in

Da Nang

11,094 urban areas 2117 rural areas

44 deaths 9 deaths

29 deaths 1n NICU
24 deaths in delivery room

Figure2. Data flow of data on neonatal mortality in Da Nang

4.2. Stillbirths and preterm birth rate

There were 200 stillbirths correspondimgtillbirth rate of 9.7 per 1,000 live births (95%
Cl18.511.2 per 1,000 live births) for the whole cv§thin a oneyear periodNearly half
(47.0%) of the cases occurred between 22 to 28 weeks of gestational age and a third (31%)
occurred after 34 wés 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&6mPoeth
occurred in 35% of multiple births and 4% of singleton kirMaternal age over 35 and under
20, maternal occupation as a farmer, having abortion history, having a previous preterm birth

and living inotherprovinces were related to an elevatistt 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 40g@00 live births
(95% CI 353.8417.9. Prevalence of all main categories of congenital anomalfidéfteen

major anomaliesre presented in Table 1 ahdble 2
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Tablel. Prevalence (per 10,000 live births) of main congenit@inomalies categories in Da
en from the manuscript titl e

Nang, 20152016 (n=14,335)t a k

congenital anomalies in a tertiary hospital
Congenital anomalies category | No. of case| Prevalence (95 % CI) | Proportion (%)
Total 551 384.4 (353.8417.5) 100
Multiple congenital anomalies 93 64.9 (52.779.8) 16.9
Single congenital anomalies 458 319.5 (291.6349.9) 83.1
Congenital heart defect 288 200.9 (178.2225.6) 52.3
Musculoskeletal system 42 29.3(21.440) 7.6
Digestive system 32 22.3 (15.531.9) 5.8
Cleft lip and palate 15 10.5 (6.017.7) 2.7
Genital organs 12 8.4 (4.515.0) 2.2
Nervous system 11 7.7 (4.014.2) 2.0
Chromosomal anomaly 10 7.0 (3.513.3) 1.8
Urinary system 5 3.5(1.38.6) 0.9
Eye, ear, face and neck 5 3.5(1.38.6) 0.9
Respiratory system 3 2.0 (0.56.7) 0.5
Congenital tumor 10 7.0 (3.513.3) 1.8
Congenital adrenal hyperplasia 1 0.7 (0.040.5) 0.2
Congenital hypothyroidism 1 0.7 (0.040.5) 0.2
Other congenital anomalies 15 10.5 (6.017.7) 2.7

(29)

Table2. Prevalence of the selected congenital anomalies in Da Nang (per 10,000 live births)
manuscript titled
Vietnamo (29)

taken from the
tertiary hospitalincent r all

inPreval

Congenital anomalies subtypes

Da Nang (Prevalence per 10,000 live birth)

Atrial septal defect

175.09

ence
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Patent ductus arteriosus 119.98
Ventricle septal defect 41.15
Cleft lip and palate 23.02
Downdéds syndr ome 13.95
Hirchsprungdisease 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. Caesareasection rate, indications and associated factors

There were 12,035 Caesarean deliveae®ng 20,535 live birthwith determined sex
The rate of Caesarean section for the participating hospitalsh@vetudy period obne year
was 58.6%. Caesareaaction rate for public hospitavas 57.9% an@0.6 %for private
hospitals(p < 0.0001) There were 60.1% of primiparous women and 56.7% of multiparous
womengiving birth by Caesarean section. The indications for Caesarean section were available
in regiger book for only 10,069 live birth Among those, previous Caesarean sestion
cephalopelvic disproportion anddtal distress were three main indications for the Caesarean
sectiors in descending order

Factors found to be independently associated waidss@rean 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. Fiss coun

This thesis described the main perinatal outcomes includiegf neonatal deagth
stillbirths, preterm birthszongenital anomaliesnd the rate ofaesarean sectisin neonates in
thebiggest city in central Vietnam.

The neonatal mortality rate 4 per 1000 live birthgr Da Nang is lower than the
estimatechational neonatal mortality raté 11 per 1000 live births in 20480) and
appoximated the level of higincome countrie$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 2313 This low rate of death may also
reflect the remarkable changessocial 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 estimati(#)<32). Birth asphyxia was responsible
for asmall proportion of neonatal death in our study compared to global average (323%

This may reflectappropriateesuscitation care for neonates right alfieth in delivery rooms

as a result of rolling out early essential newborn care in DHWC 2bi&. As higher

proportions of deaths are due to prematurity, ensuring more skilled health workers in the care of
preterm babies and liveaving equipment in delivery room are needed. Also, prevention of
preterm births and congenital anomalies should mempare attentionPreterm 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 Danjlaa high proportion of congenital anomalies among
inborn infantan 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 pniary causes of neonatal deaft24% (31). This study one more
highlighted the importance of inding congenital anomalies prevention stragsgo further
reducing neonatal mortality in Vietnam.

Ruralurban difference in neonatal mortality rate wassignificantin our study.

However, the contribution of primary casse# deaths were different in urban and rural areas. It
is important to understand the difference in these saiskeaths between rural and urban

population to identy and address heahlneeds of the population.



13

As other developing countries, Vietham has natl gafficientattentionto stillbirthsand
has noincluded stillbirthsin vital statistics report systesriThere were sparse studies and data
on stillbirths in Vietnameseontextso 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 countr{% This may reflex inequities in accessgood
quality antenatal care and care at birth for women in different se(88y&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 comparetveloped countrig83) (34).
Inconsistence in the definition of stillbirths and the misclassification of stillbirths and early
neonatal mortality maleat difficult to obtain accurate data on stillbirths from regidieoks.
Prevalence of congenital amalies found in thibospitatbased prospective study
384.4 per 10,000 live births higher than reported from developed count{8&g (36) (37) and
lower thanthe estimated prevalenta SouthEast Asia38). The prevalence of congenital
anomaliesan be affected by many factors including definition of thes;aisee of
examination, study population and diagnostic capability. We found a higher prevalence of
congenital heart defec200.9 per 10,000 live birthshanin otherstudies(35) (36) (39),
primarily because of the large number of atrial septal ddfettis 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 le&y to ascertainment bidkhe
Caesarean section rate of 58.6% reported by this study is higher than in both rich and poor
countrieg(40) (41) (42). This rate is far greater than the recommendedaaan section rate at
population level by WHO of 10 tb5% and Caesarean sectrateworldwide estimated from
150 countries of 18.6%. We daunot findmedicalreasons to justify the high rate of Caesarean
sectiorsin Da Nang. Current lacking of specific systems for monitoring and controlling
Caesarean sectis at national and local lewahay contribute to this high rate. In addition,
culturer el at ed soci al c 0 n c e rfuntleerfaatarginfluercinyéhis éugentf e ar s
scenario. More higlguality research exploring factors contriimgtto the rise of Caesarean
section rate is needed in order to search for interventions to reduce Caesareagisection
Vietnam.
This study had several limitations. The accuracy of the data collection may be affected by
lacking of uniformity in the registdyooks between hospitals. Also, thenasa lack of full
informationfrom theregister book of theincluded hospitalke exact gestational age of infants

at birth.Inconsitancyin the definition of stillbirtls and early neonatal deaths may lead to
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misclassificationof cases. We were unable to fully address this limitation as this study was
based on register boekWe aimed to provide information on perinatal outcomes in Da Nang,
however, factors associated with these outcomes have not comprehensivaigcexphich are

essential to search for interventions to improve these outcomes.
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Methods: This descriptive study was conducted in Da Nang from April 2015 to March
2016 and the hospital-based sample comprised 20 535 women who delivered during this
period. Caesarean section cases were categorised into private and public hospitals and
groups of primiparous and multiparous women.

Results: We recruited 10 of the 12 hospitals in the City and they covered 90% of births during
the study period. The overall Caesarean section rate was 58.6%: 57.9% in public hospitals
and 70.6% in private hospitals. The three main indications for Caesarean sections were
previous Caesarean sections, cephalopelvic disproportion and foetal distress. The factors that
increased the likelihood of Caesarean sections were the mother being over 30, having an
office job, a history of abortions, having a male infant and a higher neonatal birth weight.
Conclusion: Our study demonstrated an extremely high rate of Caesarean section and
associated factors in public and private hospitals in one of the biggest cities in Vietnam. The

findings highlight the need for monitoring and interventions to reduce the Caesarean

section rates.

INTRODUCTION

There has been a rapid rise in Caesarean sections since the
first documented operations (1) and they are now the most
common surgery in both low-middle income and high-
income countries (2). They can save the lives of mothers
and babies, but some studies have shown that Caesarean
sections above a certain level could even be linked to
adverse health consequences (3-6). Other studies have
shown no impact on reducing maternal, infant and neonatal
mortality when the Caesarean section rate was higher than
10% at a population level (7-9). In 1985, the World Health
Organization stated that there was no justification for any
region to have Caesarean section rates higher than 10-15%
(6,10). In 2015, based on the available data and evidence,
the World Health Organization concluded that Caesarean
sections were only effective only when they were required
for medically indicated reasons.

The Caesarean section rate for developed regions has been
estimated to average 21.1% and range from 6.2% to 36% and
for less developed countries the respective figure is 14.3%,
with a range from 0.4% to 40.5% (6). There is currently
limited data on the rate of Caesarean sections at the
population level in Vietnam. Therefore, the aims of this
study were to describe Caesarean section rates, indications

and associated factors in Da Nang city, the largest city in
central Vietnam.

METHODS

Study setting

Da Nang is the third largest city in Vietnam in terms of the
urban population. The healthcare system in the city is
structured according to the national plans. During the study
period, perinatal services were provided in various health

Key notes

e This study estimated the prevalence of Caesarean
sections in the third largest city in Vietnam and
identified the associated risk factors.

e Our analysis of 20 535 deliveries over a one-year period
showed that the overall Caesarean section rate was very
high at 58.6%: 57.9% in public hospitals and 70.6% in
private hospitals.

e The three main indications for Caesarean sections were
previous Caesarean sections, cephalopelvic dispropor-
tion and foetal distress.
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facilities: 56 communal health stations, seven district
hospitals, five private hospitals and one tertiary hospital.
Deliveries are performed in hospitals, by midwives and
obstetric specialists.

Data collection

The data collection for this cross-sectional study was
performed over 12 months, from April 2015 to March
2016. Every two weeks, the principal investigator visited the
tertiary hospital, seven district hospitals and two of the
private hospitals to collect the data. All the live births in
these hospitals during the study period were included in this
study. There were three private hospitals who refused to
provide data for the study. Data on maternal age, occupa-
tion, modes of delivery, indications for Caesarean section,
birth weight and gender of the newborn were collected from
the health registration database at all 10 participating
health facilities. The Caesarean section indications were
retrieved from clinical indications on the basis of medical
records. Missing data were coded as not available.

The outcome measures included the overall rate of
Caesarean sections and the rates in the public and private
sectors. The deliveries that took place in tertiary hospitals
and district hospitals were classified as public sector care.

The independent factors that were evaluated were
maternal age and occupation, place of residence, parity,
namely primiparous or multiparous, multiple births, birth
weight and the infant’s sex.

Data analysis
The data were collected into a spreadsheet and analysed using
R Statistical Language (R Foundation for Statistical Comput-
ing, Vienna, Austria). Frequencies and percentages were used
to describe the categorical data and means and standard
deviations were used to describe continuous data. Caesarean
section rates were calculated by the number of Caesarean
births divided by the total number of live births (11).
Univariable logistic regression model was used to explore
contributing factors associated with modes of birth. Then,
the multivariable logistic regression model was applied to
assess the independent impact among all of those factors on
the mode of delivery. Adjusted odds ratios (aOR) with 95%
confidence intervals (CI) were calculated for all predictor
variables. p < 0.05 was considered statistically significant.

Ethical approval and consent

This study only used anonymous data and individual
informed consent was not required. Approval for the
project was provided by the Scientific and Ethics Board of
Da Nang Hospital for Women and Children (9 February
2015) and by the Ethics Committee of the Ludwig Maxi-
milian University (15 June 2015).

RESULTS

During the study period, there were 20 535 live births and
12 035 births were Caesarean sections, corresponding to a
rate of 58.6% for the participating hospitals.
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The Caesarean section rate was 57.9% for the public
hospitals: 43.7% in the district hospitals and 62.9% in the
tertiary hospitals. The percentage of Caesarean deliveries in
the private hospitals was 70.6% (p < 0.0001). The Cae-
sarean section rate was 60.1% and 56.7% for primiparous
and multiparous women, respectively, but (p < 0.0001) we
had no information on parity in 57 women. The data are
presented in Figures 1 and 2.

The indications for 10 069 (83.7%) Caesarean section
births were recorded and the three main indications were a
previous Caesarean section, cephalopelvic disproportion
and foetal distress, contributing to nearly 65% of all the
Caesarean sections. The differences in the numbers and
percentages of all the indications between public and
private hospitals are shown in Table 1. Previous Caesarean
sections accounted for more than one-third of all the
Caesarean section cases and for approximately two-thirds
of the Caesarean sections in multiparous women. Cepha-
lopelvic disproportion, foetal distress and prolonged labour
and dystocia contributed to more than 50% of all indica-
tions among primiparous women (Table 1).

The factors associated with Caesarean sections are
presented in Table 2. Increased rates of Caesarean section
were associated with mothers aged over 30 (aOR 1.24, 95%
CI: 1.16-1.32), those who had an office job (aOR 1.27, 95%
CI: 1.2-1.35) and a history of abortion (aOR 1.52, 95% CI:
1.39-1.65). Higher birth weights (aOR 1.00, 95% CI: 1.00-
1.00) and male sex (aOR 1.10, 05% CI: 1.04-1.17) were also
associated with the delivery mode of Caesarean section.

DISCUSSION

The increasing rate of Caesarean sections is a worrying
issue, both in high-income and low-income countries
because it results in negative economic and health-related
outcomes (3,12). Rates of Caesarean section are different
from one country to another and depend on the level of the
hospitals where deliveries take place. Of the 20 535 births
in Da Nang, 58.6% were Caesarean sections. This rate was
much higher than those reported from high-income
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countries, such as Germany (30.8%), France (20.8%) (13)
and the United States (32.2%) (14) and reports from more
resource-rich settings in Asia, such as Thailand (34.1%) and
Japan (19.8%) (6). The Caesarean section rate we found in
Da Nang was considerably higher than in less developed
countries in the South East Asia region, including the
Philippines (18.8%) and Cambodia (14.7%) (15). The
worldwide Caesarean section rate has increased to unprece-
dented levels and varies between different regions and
countries (11). Betran et al. reported that the average use of

Table 1 Indications for caesarean section (n = 10 069)

Caesarean sections in central Vietham

Caesarean sections throughout the world was constant over
the 24-period from 1990 to 2014 (18.6%) (11), with the
highest rates in Latin America and the Caribbean region
(40.5%) and the highest average annual rate of increase in
the Asian region. A population-based surveillance in
Vietnam’s Quang Ninh province from 2008 to 2011 showed
a Caesarean section rate of 17% (16), which was one-third
of the Caesarean section rate reported in Da Nang.
Caesarean section rates may be related to economic
determinants (6) and the connection between rising Cae-
sarean section rates and rapid economic development has
been discussed in previous studies (17). According to the
World Health Organization, Caesarean section rates
respond to income or factors strongly related to incomes
(12). Vietnam has recorded strong economic growth over
the past 30 years and a higher Caesarean section rate may
also be found in Quang Ninh now.

The Caesarean delivery rate of 58.6% found in our study
was even higher than the rate in China, which has been
reported to have the highest Caesarean section rate in the
world (46.2%) (15,18) and it was much higher than the
World Health Organization recommended threshold of
15% for all deliveries. A systematic review of ecologic
studies concluded that Caesarean section rates from 9% to
16% had an impact on reducing maternal, newborn and
infant mortality, but the association disappeared when
analyses controlled for social-economic factors (19). On the
other hand, increasing Caesarean section rates above this

Type of hospital Parity"
Indications for caesarean section Total (n, %) Private n = 675  Publicn = 9394  p Value* Primiparous n = 9836  Multiparous n = 10 642  p Value*
Previous caesarean section 3574 (355) 269 (39.9) 3305 (35.2) 0.01 0 3517 (68.9)
Cephalopelvic disproportion 1514 (150) 77 (11.4) 1437 (15.3) 0.006 1252 (255) 262 (5.1) <0.0001
Foetal distress 1304 (130) 61 (9.0) 1243 (13.2) 0.001 1010 (206) 294 (5.8) <0.0001
Prolonged labour and dystoda 602 (6.0) 72 (10.7) 530 (5.6) <0.0001 518 (106) 84 (1.6) <0.0001
Oligohydramnios 597 (5.9) 79 (11.7) 518 (5.5) <0.0001 483 (9.8) 114 (2.2) <0.0001
Matemal condition 517 (5.1) 30 (4.4) 487 (52) 0.3 377 (7.7) 140 (2.7) <0.0001
Pre-eclampsia, eclampsia 472 (4.7) 25 (3.7) 447 (4.8) 0.2 330 (6.7) 140 (2.8) <0.0001
Multiple pregnancy 425 (42) 2 (03) 423 (4.5) <0.0001 236 (4.8) 189 (3.7) 0.006
Foetal malpresentation 415 (4.1) 26 (3.9) 389 (4.1) 0.8 269 (5.5) 146 (2.9) <0.0001
Foetal macrosomia 229 (4.1) 15 (22) 214 (23) 0.8 180 (3.7) 49 (1.0) <0.0001
Premature rupture of 169 (1.7) 14 @21) 155 (1.6) 0.3 117 (2.4) 52 (1.0) <0.0001
membranes, PPROM?®
Antepartum haemorrhage® 136 (1.4) 0 136 (1.4) 0.002 63 (1.3) 73 (1.4) 0.6
Polyhydramnios 43 (0.4) 0 43 (05) 0.06 28 (0.6) 15 (0.3) 0.02
Postterm pregnancy 32 (0.3) 4 (0.6) 28 (0.3) 0.2 21 (0.4) 11 (0.2) 0.06
Uterine rupture or 15 (0.15) 0 15 (0.2) 0.2 7 (0.14) 8 (0.16) 0.8
suspected uterine rupture
Cord prolapse 12 (0.1) 0 12 (0.1) 0.4 6 (0.1) 6 (0.1) 1.0
Congenital anomalies 6 (0.1) 1(.1) 5 (0.1) 1.0 4 (0.1) 2 (0.0) 0.02
HELLP syndrome 7 (0.1) 0 7(0.1) 0.4 5 (0.1) 2 (0.0) 0.02
*Based on Chi-squared test.
57 women had no information on parity.
Pre-term premature rupture of membranes.
*Including lacenta praevig, placental abruption and vasa praevia.
©2018 Foundation Ada Padiatrica. Published by John Wiley & Sons Ltd 2018 107, pp.2109-2114 2111
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Table 2 Factors associated with modes of delivery
C-section® Vaginal birth Univariable analysis Multivariable analysis
Characteristics n=12035 n = 8500 OR (95% CI)® aOR (95% Cl)
Matemal characteristics
Maternal age* 293 + 4.9 28 £ 48 1.05 (1.05, 1.06) 1.076 (1.07, 1.08)
<25, n (%) 1815 (15.1) 1988 (23.4) 0.65 (0.60, 0.7) 068 (0.63, 0.74)
25-29, n (%) 5155 (42.8) 3644 (42.9) 1 ]
>30, n (%) 5065 (42.1) 2868 (33.7) 125 (1.17, 1.33) 124 (116, 132)
Maternal occupation
Office 4409 (36.6) 2504 (29.5) 138 (1.3, 1.47) 127 (12, 135)
Non-office 7626 (63.4) 5996 (70.5) 1 1
Abortion history® 1843 (16) 880 (11.1) 152 (1.39, 1.65)
Neonatal characteristic
Male 6395 (53.1) 4265 (50.2) 1.13 (1.07, 1.19) 1.10 (1.04, 1.17)
Birth weight (gram)? 3186.1 (509.0) 3082.6 (478.9) 1.0004 (1.0004, 1.0005) 1.0004 (1.0003, 1.0005)

*Maternal age, mean (SD), year.

Data on 19454 births only.

‘C-section (Caesarean Section).

¥OR (95% CI): Odds ratio (95% confidence interval).
IMean (SD).

threshold did not reduce mortality rates further, regardless
of adjustment.

To our knowledge, there are currently no specific systems
for monitoring and controlling Caesarean sections in
Vietnam and this could explain the high prevalence of
Caesarean section in Da Nang Furthermore, culture-
related social concerns may contribute to the increasing
Caesarean section rate. In Vietnamese culture, the birth
hour and day are believed to contribute to determining a
person’s fate. Also, having a Caesarean delivery is easier
than a vaginal delivery and demand from women and
families has contributed to rising Caesarean section rates in
middle- and high-income countries (20). For example, one
study showed that women in Argentina expressed a pref-
erence for Caesarean sections in both the public (8%) and
private sectors (6%) (21). In addition, the fear of pain and
adverse birth outcomes during vaginal birth might be
important factors that make women and families choose
Caesarean sections. Vietnamese families now tend to have
fewer children and many believe that Caesarean sections
are safer.

Caesarean section rates varied by the hospitals in our
study and were highest in private hospitals (70.6%). A
similar disparity was found by a study in Brazil, with 18.9%
in public hospitals and 84.3% in private hospitals (22). Our
results showed that, even in district hospitals that mostly
care for non-risk pregnancies, the Caesarean section rate
was also extremely high. The tertiary hospital acts as a
referral hospital for the whole city and surrounding
provinces for normal and high-risk pregnancies. This could,
to some extent, explain the higher Caesarean section rates
at the tertiary hospital (62.9%) compared with the district
hospitals (43.7%). A survey in Quang Ninh, Vietnam,
confirmed a higher 38% Caesarean section rate in tertiary
hospitals compared to 15% at district level (16).

2112

When we analysed the main indications for Caesarean
sections, we found that they were previous Caesarean
sections (35.5%), cephalopelvic disproportion (15%) and
foetal distress (13%). These rates were similar to the main
indications in nine Asian countries reported by World
Health Organization, with previous Caesarean sections
(24.2%), cephalopelvic disproportion (22.6%) and foetal
distress (20.5%) (15). van Roosmalen and van der Does (23)
reviewed the determinants of Caesarean birth and showed
that the most frequent reasons to perform Caesarean
section included dystocia, repeat Caesarean births, breech
delivery and foetal distress, which were consistent with our
study. However, the proportion of women with these
indications was even higher in Da Nang than in other
studies.

In addition, there is no evidence that a Caesarean section
is required after a previous Caesarean section delivery
(10,24) and the World Health Organization says that
vaginal delivery should normally be encouraged after a
Caesarean section, as long as emergency surgical interven-
tion is available (10). The high prevalence of this indication
for Caesarean sections in Da Nang could be due to previous
complicated births, which are common in developing
countries (25). In addition, women may not be well
informed about the option of vaginal delivery after as
previous Caesarean section and the limited knowledge and
skills of obstetricians may also make another Caesarean
more likely. Previous Caesarean sections seem to be
considered as an absolute indication for further Caesarean
sections in Vietnam and the knowledge, skills and altitude
of healthcare professionals needs to be addressed.

The high rate of Caesarean sections in Vietnam was likely
to be associated with demographic factors as well as
medical indications, as it was significantly higher in mothers
over 30 years. This finding was consistent with studies from

©2018 Foundation Acta Paediatrica. Published by John Wiley & Sons Ltd 2018 107, pp. 2109-2114
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China (26,27) where the Caesarean section rate is higher in
mothers aged 25 years or more. One explanation could be
that increasing maternal age may be associated with higher
neonatal mortality and stillbirths (28,29).

It was interesting that male babies were more likely to be
delivered by Caesarean section in our study, which was
consistent with another study from Vietnam (16) that
showed that the gender of newborn infants was associated
with mode of delivery. One interpretation is that some
families knew the gender of the baby in advance, using of
prenatal ultrasound, and demanded that boys were deliv-
ered by Caesarean section. Vietnamese families have tradi-
tionally preferred sons because of their potential to carry on
the family name and lead ancestor worship. Another
interpretation could be that male foetuses have been
reported to have more potential complications in pregnan-
cies than female foetuses (30) and boys were more likely to
be delivered by Caesarean section.

Another socio-economic factor associated with Cae-
sarean sections was the mother’s occupation, as women
who worked in offices were more likely to have their babies
delivered by Caesarean section. Caesarean sections are two
to three times more expensive than vaginal deliveries in
Vietnam and the cost of giving birth in private hospitals is
four to ten times higher than public hospitals. It is possible
that office workers were more likely to have the income to
pay for them.

To our knowledge, these are the first comprehensive
data from the third largest city in Vietnam on elevated
levels of Caesarean sections and their associated factors.
This study should raise awareness among community and
policy makers to pay more attention to Caesarean section
rates. The high-risk groups for Caesarean sections identi-
fied in this study should be followed further for interven-
tions to reduce the Caesarean section rate in the future.
Using the Robson classification, a system that classifies
women into 10 groups based on their obstetric character-
istics would help to analyse Caesarean section rates within,
and across, groups and further identify priority target
groups. These Robson classification groups include parity,
previous Caesarean sections, gestational age, onset of
labour, foetal presentation and the number of foetuses
(31). It is clear from our study that the primary Caesarean
section rate needs to be lowered in Vietnam. Furthermore,
transferring evidence-based guidelines and recommenda-
tions regarding Caesarean sections into clinical practice to
promote normal vaginal deliveries is an important task in
our setting.

LIMITATIONS OF THE STUDY

The present findings must be interpreted in the context of
a number of potential limitations. First, data were
extracted from the hospital records and we were not able
to confirm the absence of unrecorded risk factors and we
lacked sufficient information to code indications for
Caesarean sections using the Robson classification. Sec-
ond, the Caesarean section rates found in Da Nang should

©2018 Foundation Ada Pzdiatrica. Published by John Wiley & Sons Ltd 2018 107, pp.2109-2114
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not be seen as representative of the entire country. Two
private hospitals refused to provide data, so an even
higher rate of Caesarean sections could be possible. An
American study found that maternal requests accounted
for 8% of the total increase in primary Caesarean rates
(32), but this could not be addressed in our study, as the
indication for surgery was not always indicated in the
medical records. Future studies should take this into
account.

CONCLUSION

Our prospective study demonstrated an extremely high rate
of Caesarean sections and associated risk factors in Da
Nang, one of the biggest cities in Vietnam. These findings
highlight the need for monitoring and interventions to
reduce the Caesarean section rates at all levels of the health
system.
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ABSTRACT
Aim

Little is known about the rate of stillbirths, preterm births and associated risk factors in
resource-limited settings like Vietnam. This study reports those rates for Da Nang,

which is one of the largest cities in central Vietnam.
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Methods

Data on 20,762 births including stillbirths and preterm births and associated risk

factors were prospectively collected from health facilities from April 2015 to March

2016.

Results

The data represented 85% of the total births in Da Nang during the study period and a
stillbirth rate of 9.7 per 1,000 live births was recorded. The preterm rate for live births
was just under 5%. Independent factors associated with an increased risk of stillbirth
and preterm births were mothers aged 35 plus, working as farmers, living in the
provinces and a history of abortion. Mothers under 20 years with previous preterm

births faced a higher risk of another preterm birth.

Conclusion

The stillbirth and premature birth rates in Da Nang were higher than rates in high-
income countries. Developing registration programmes in Vietnam will provide
improved data that will enable researchers and policy makers to identify strategies to

reduce the number of stillbirths and premature births.

Key words

Fetal death, lower middle-income country, preterm, stillbirth, Vietnam
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Key notes

e This study identified rates of stillbirth and preterm births and associated factors
in Da Nang, Vietnam.

e Astillbirth rate of 9.7 per 1,000 live births was recorded and preterm births
accounted nearly 5% of live births.

e Independent risk factors for stillbirths and preterm births were mothers aged 35

plus, working as farmers, living in the provinces and a history of abortion.

INTRODUCTION

Globally, birth outcomes have shown impressive improvements over recent decades.
However, a large gap remains between the outcomes in high-income countries and low
and middle-income countries (1). It has been reported that 97-99% of adverse birth
outcomes including stillbirths, neonatal deaths and preterm births occur in resource-
limited settings (1,2). Stillbirth is one of major adverse birth outcomes, as there are
nearly 3.2 million stillbirths each year worldwide (3). Preterm birth is another adverse
birth outcome in which complications can lead directly to neonatal mortality. Preterm
birth and its complications have been reported to account for approximately 27% of
neonatal mortality annually across the world (4) and in almost all countries with
reliable data, preterm birth rates are increasing. Most of the epidemiologic research
regarding stillbirths and preterm births has been conducted in high-income countries,
despite the likelihood that risk factors might differ in low resource areas. In addition,
risk factors in rapidly industrialising countries may be different from those in poor

resource settings.
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Vietnam, which has a population of 91.7 million, is a lower middle-income country in
the Western Pacific Region. Nearly 1.5 million babies are born every year,
corresponding to a birth rate of 16.2 births per 1,000 of the population (5). Vietnam has
made remarkable progress in reducing child mortality over the last 20 years. Maternal
and neonatal health has been given a high priority by the Vietnamese Ministry of Health.
However, stillbirths and preterm births have not received adequate attention and the
capacity and resources for implementing maternal and stillbirth audits are inadequate.
Statistics on stillbirths, preterm births and other unsatisfactory pregnancy outcomes
are unavailable. The aim of this study was to report the proportion of preterm births
and stillbirths in the Da Nang area of central Vietnam, as not much is known about the

epidemiology of adverse pregnancy outcomes in this region.

METHODS

Data collection was conducted from April 2015 to March 2016 at 10 health facilities in
Da Nang city, Vietnam: one tertiary hospital, seven district hospitals and two private

hospitals.

Study setting

Da Nang is one of the most populated cities and the largest urban centre in central
Vietnam. In recent years, Da Nang has recorded remarkable progress in economic
development. Its average gross domestic product per capita has been reported to be
2,506 US dollars, which was above the average national outcome of 2,185 US dollars

(6,7). The city has a population of more than one million and three ethnic groups, with
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the Kinh accounting for 90% of inhabitants. Da Nang is subdivided into eight districts:
two rural and six urban. Nearly 90% of Da Nang's population lives in urban areas, with
the other 10% in rural areas containing 11 rural communes. According to the national
plan, the healthcare system in Da Nang has three levels - community health centres,
district hospitals and tertiary hospitals. The Da Nang Hospital for Women and Children
is the largest maternity and children’s hospital in central Vietnam and the major referral
hospital for the city and surrounding provinces. It handles approximately 14,000
deliveries each year, accounting for nearly 70% of deliveries in the whole city. The local
guidelines recommend that preterm births of less than 35 weeks of gestation are
transferred to Da Nang Hospital for Women and Children. Many hospitals with a low
capacity tend to transfer women at less than 37 weeks of gestation if there is a risk of
preterm birth and the majority of clinicians follow this rule. Despite this, some cases of

imminent preterm delivery may occur at peripheral hospitals.

According to Vietnam'’s national guideline for reproductive healthcare (8), four
antenatal care visits during pregnancy are recommended, one during the first and the
second trimester and two during the third trimester. A typical minimum antenatal care
consultation in Vietnam includes body weight, blood pressure, height, fetal heart rate,
vaginal examination, blood test, urine test, ultrasound, tetanus toxoid immunisation,
provision of tablets or advice on iron or folate supplements, malaria prevention,
preparation for a safe delivery, health promotion and education, resting and nutrition
(8,9). Gestational age is calculated by the first ultrasound in most patients and used for
the rest of the pregnancy. Sometimes, the woman's last menstrual period is used for this
calculation and in a few cases the Ballard Score is used to assess gestational age after
the baby is born (10). Health insurance covers 80% the cost of antenatal visits for most

women (11). However, those who are self-employed, housewives or unemployed, don’t
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have a health insurance and it is possible this prevents them from seeking prenatal care

(10).

Procedure and study variables

All the births in the 10 hospitals and their outcomes were recorded in the birth
registers, including maternal age at delivery, maternal occupation, place of residence,
sex of infants and birth weight. Outcomes, including stillbirth, preterm birth and
neonatal deaths occurring in the delivery room, were extracted from the hospital
records. Maternal occupation was divided into office worker, factory worker, farm
worker, housewife and others. The place of residence was classified as Da Nang city or
province on the basis of the mother’s residence. 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 (12). To account for cases not
recorded as stillbirths, we determined an Apgar score of zero at one minute and five
minutes as a stillbirth. Preterm birth was defined as a live birth before 37 completed

weeKks of gestation.

Birth weight was categorised into four groups: very low birth weight (lower than
1,500g), low birth weight (1,500g to 2,499g), normal birth weight (2,500g to 4,499g),

and high birth weight (higher than 4,500g) (13).
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Data collection and verification

A trained data collector with a medical educational background visited the health
facilities every month to collect information on all births. The data entry was carried out
by two people, any inconsistencies were checked by the lead author (HTNG) and the
data cleaning process detected any outliers and inconsistent data. We anonymised the
Excel database (Microsoft Corp, Washington, USA) to protect the identities of the
individual women, but an identification number was included to trace the original data

if needed.

Statistics

The primary outcomes were stillbirth and preterm births. In the descriptive analyses,
the stillbirth rate was defined as the number of stillbirths per 1,000 live births. The
preterm birth rate among live births was defined as the percentage of babies born
before 37 completed weeks of gestation. As the district hospitals did not routinely
record gestational age, the preterm birth rate was calculated on the assumption that
district hospitals did not have preterm births, except for a few cases of imminent
preterm delivery with information on gestational age. The rationale for this assumption
was that in Da Nang, hospitals with low capacity transfer women at less than 37 weeks
of gestation. In these analyses, the outcomes of stillbirths and preterm were recorded as
binary variables. The explanatory variables included maternal and infant
characteristics, covering maternal age at delivery, maternal occupation, place of
residence, sex of the babies, and weight at birth. Univariable logistic regression was
conducted to examine the risk of potential predictors of stillbirth and preterm births

without adjusting for other covariates. Multivariable logistic regression was then
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performed to identify the significant independent determinants of stillbirths and
preterm births. Odds ratios (OR) and 95% confidence intervals (95% CI) were
calculated. Maternal age was divided into five subgroups: less than 20, 20-29, 30-34, 35-
39 and 40 plus years. We selected women aged 20-29 years as the reference group
because this group was at the lowest risk of several adverse birth outcomes, including
stillbirths and preterm births compared with the remaining groups (14-16). The
reference categories for maternal occupation and residence were having an office job
and being resident in Da Nang, respectively. Da Nang is the municipality with the
highest urbanisation ratio among the provinces in Vietnam and its average gross
domestic product per capita is higher than surrounding provinces in the central region.
This urban area has a lower rate of adverse birth outcomes and consumption of

prenatal care (1).

The sex ratio at birth was defined as the number of males born per 100 females (17).

All of the statistical analyses were performed using R statistical language (R Foundation
for Statistical Computing, Vienna, Austria). P values equal to, or less than, 0.05 were

considered statistically significant.

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.
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RESULTS

Maternal socio-demographic and obstetric characteristics

From April 2015 to March 2016, a total of 20,762 births were registered. There were
541 (3%) multiple births. The number of mothers was 20,489 because there were 263

pairs of twins (12.8 per 1,000 mothers) and five sets of triplets (0.2 per 1,000 mothers).

The mean maternal delivery age was 28.8 +4.9 years with a range of 14-49 years.
Approximately, 2% of mothers were younger than 20 years of age and 3% of mothers

were older than 40 years of age. The majority (59%) worked in offices and factories.

Nearly 80% of the women had a maternal gravidity of 0-1 and 14% of mothers had a

history of abortion (Table 1).

Sex and birth weight of live births

During the study there were 20,538 live births: 52% were male and three (0.01%) had a
disorder of sex differentiation. The sex ratio at birth was 108 male per 100 female. The
means of the birth weight for male and female infants were 3,153.7 £ 545.1 (range 500g
to 5,300g) and 3,094.49 + 530.1 (range 600g to 5,300g), respectively. There was a
significant difference in birth weight between males and females (p<0.0001). Overall,

7% of the babies had a low birth weight: 2% at term and 5% preterm (Table 2).
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Stillbirths

A total of 200 stillbirths were identified, resulting in a stillbirth rate of 9.7 per 1,000 live
births (95% CI18.5-11.2 per 1,000 live births) for the whole city. Of those stillbirths, 91

(46%) were female and six (3%) had ambiguous genitalia.

The majority (47%) of all stillbirths occurred between 22 and 28 weeks of gestation,
22% were registered between 28 and 33.9 weeks of gestation and 31% from 34 weeks

onwards (Figure 1).

Preterm birth

The preterm rate in live births was just under 5% and preterm births occurred in 35%
of multiple births and 4% of singletons births. Data on gestational age could only be

accurately collected from the tertiary hospital, but this covered 99% of the births.

Risk factors for stillbirth and preterm birth

Table 3 presents the association between maternal socioeconomic characteristics and

infant factors with stillbirth and preterm births. A full analysis is presented in Table S1.

A number of factors were independently associated with an increased risk of stillbirth
and preterm birth, as measured by odd ratios (OR) and 95% confidence intervals (95%
CI). These were women who were over 35 years of age (OR 1.97,95% CI 1.22-3.2 and
OR 1.33,95% CI 1.04-1.71), those who worked on a farm (OR 3.54,95% CI1 1.71-7.32
and OR 2.93, 95% CI 2.03-4.24), those who lived in the provinces (OR 3.23, 95% CI 2.34-

4.44 and OR 2.43,95% CI 2.1-2.81) and a history of abortion (OR 1.55,95% CI 1.09-2.21
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and OR 1.25, 95% CI 1.04-1.52). Being under 20 years of age at delivery (OR 1.99, 95%
CI 1.24-3.2) and having had a previous preterm birth were independently associated

with an elevated risk of preterm birth (OR 1.99, 95% CI 1.24-3.2).

DISCUSSION

This prospective survey provided data on the high stillbirth and preterm birth rates in
central Vietnam and identified the risk factors, which included age, occupation, home
location and previous pregnancy outcomes. Strategies are clearly needed to reduce

these rates.

Data on live births, stillbirths, preterm births and associated information were collected
from hospitals and clinics within one month of the birth. The number of stillbirths in our
study was 9.7 per 1,000 live births which was more than double the stillbirth numbers
reported for high income countries of four per 1,000 live births (4). However this rate
was nearly the same as the stillbirth rate in the Southeast Asia region in 2000 (12.7 per
1,000 live births, 95% CI 10-16 per 1,000 live births) (3). Compared to data from a
multi-centre study in a similar setting (12.5 per 1,000 live births) (18) and a population
study from Ha Tay Vietnam (19 per 1,000 live births) (14), the incidence of stillbirths in
our study was lower. In the Ha Tay study, the stillbirth rate was high among adolescent
mothers aged from 15 to 19. Young maternal age as well as older age are well-known
factors for an increased risk of stillbirths and other adverse birth outcomes (19-23). In
the current study, although the mother’s age ranged from 14 to 49, the majority were
aged between 20 to 34 years and that might explain the lower risk compared with the

study population in Ha Tay. Maternal age has been found to be a strong independent
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risk factor in many studies at both ends of the age distribution, including below 20
years, 35-39 years and over 40 years (23,24). Also maternal age matters when it comes
to preterm births. In our study, young maternal age was associated with an almost two-
fold increased risk for preterm birth, which was the same as stated in the studies of
Hediger et al and Gardosi and Francis (15,25). In the current study women aged 20-35
years had significant lower rates of preterm births than women under 20 years of age

and women who were 40 years of age or older.

The stillbirth rate varies widely, even between high-income countries, ranging from 1.3
to 8.8 per 1,000 births, with six countries having a stillbirth rate of 2.0 per 1,000 births
(1). This shows that further reductions are is possible. In the present study, 47% of
stillborn babies were born at 22-27.9 weeks of gestation. The high rate of stillbirths
before 28 weeks of gestation was consistent with a study at a tertiary referral hospital

in Ho Chi Minh city, Vietnam (12).

Our finding that just under 5% of the births in Da Nang were preterm births was lower
than previous figures Vietnam and fairly low when compared with international rates.
In a hospital-based, urban study in Vietnam, nearly 12% were delivered preterm.
Estimated preterm delivery rates worldwide range from 5% in high-income countries to
25% in low- income countries (4). Obtaining accurate information on the duration of

gestation remains a challenge in perinatal research.

Living in the provinces outside city has been strongly associated with an increased risk
for adverse birth outcomes, including neonatal mortality, stillbirth and preterm birth in
other studies (12,26). In our study women resident outside Da Nang also had an
increased risk of both preterm and stillbirth deliveries. Women living in Da Nang, which

is a modern city in central Vietnam, have much better living conditions and educational
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opportunities than women in most of the other provinces in the region. Another factor
that may be related to high adverse birth outcomes among women from the other
provinces may be that high-risk pregnancies from the other provinces tend to come to
the tertiary hospital, Da Nang Hospital for Women and Children, for delivery. The high
number of adverse pregnancy outcomes, including stillbirths, may reflect inequities in
access to reproductive healthcare services and highlight disparities between women
living in rural and urban areas and between those with high and low incomes (1).
Globally, rural areas account for a larger proportion of stillbirths than urban areas
(1,27). The quality of antenatal care that pregnant women received is another
determinant that has been reported to affect stillbirths (28) and rural residence has
been associated with lower antenatal care quality (29). A study conducted with 2,132
pregnant women in Ha Noi, northern Vietnam, showed that the use of antenatal care
was significantly lower in rural areas compared to urban areas. This included both the

quantity, number and timing of the visits and the content of the visits (30).

Although some occupational or environmental hazards may predict stillbirth and
preterm births, the occupation of the women probably reflected their low socio-
economic status in our study. A study on rural farming women in Vietnam found that
they were at increased risk of giving birth to preterm infants (31). Although farming did
not account for a really large proportion of the mothers in this study, or in the current
Da Nang population, the association between preterm birth and stillbirth and the
mother working as a farmer was in the same odds ratio range previously reported from
Vietnam, but in a smaller population sample (31). The reasons for that could be that
agriculture in Vietnam is still physically demanding, often with little mechanisation, and

that farm workers may have insufficient access to antenatal care. A history of preterm
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