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Abstract 

Objectives:  The aim of this study was to describe potential factors contributing to neonatal mortality in Takeo, Cam-
bodia through assessment of verbal autopsies collected following newborn deaths in the community. The mortality 
review was nested within a trial of a behavioral intervention to improve newborn survival, and was conducted after 
the close of the trial, within the study setting. The World Health Organization standardized definition of neonatal mor-
tality was employed, and two pediatricians independently reviewed data collected from each event to assign a cause 
of death.

Results:  Thirteen newborn deaths of infants born in health facilities participating in a community based, behavioral 
intervention were reported during February 2015–November 2016. Ten deaths (76.92%) were early neonatal deaths, 
two (15.38%) were late neonatal deaths, and one was a stillbirth. Five out of 13 deaths (38.46%) occurred within the 
first day of life. The largest single contributor to mortality was neonatal sepsis; six of 13 deaths (46.15%) were attrib-
uted to some form of sepsis. Twenty-three percent of deaths were attributed to asphyxia. The study highlights the 
continuing need to improve quality of care and infection prevention and control, and to fully address causes of sepsis, 
in order to effectively reduce mortality in the newborn period.
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Introduction
The first 28 days of life are critical for a child’s survival, 
when infants face the highest risk of mortality. In 2016, 
46% of under-five deaths occurred during the neonatal 
period [1]. The vast majority of newborn deaths occur 
in low-income countries where access to health care is 
restricted. In Cambodia, neonatal mortality rates have 
dropped considerably in recent years, from 24 neonatal 
deaths per 1000 live births in 2009 to 18 per 1000 live 
births in 2014; however, regionally, the newborn mor-
tality rate varies significantly, from a high of 36 neona-
tal deaths per 1000 live births in the Mondul Kiri and 
Ratank Kiri provinces, to a low of 12 per 1000 live births 
in Battambang and Pailin provinces [2]. The national rate 
is still nearly three times higher than the World Health 

Organization Western Pacific regional average of 6.5, 
and a child born in Cambodia is still significantly more 
likely to die than one born in a high-income country 
[1]. Formative research in the local setting found gaps 
in essential newborn care practices [3] and barriers to 
infection prevention and control [4]. The data from that 
formative research guided an intervention design for a 
clustered randomized trial, the Newborn Infection Con-
trol and Care Initiative (NICCI) trial [5]. Study objec-
tives included improving infection control and referral 
systems in selected health centers, increasing knowledge 
and recognition of danger signs for sick newborns by 
mothers and families of newborn infants, and diagnosing 
the causes of sepsis among infants with possible sepsis at 
Takeo Province Hospital.

Following the end of the intervention, which took 
place over the course of 22 months, data on 13 neonatal 
deaths that had occurred within the study site had been 
collected. Researchers conducted verbal autopsy (VA) 
interviews using a standardized questionnaire with fam-
ily members of newborns to ascertain cause of death, 
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as local medical records on these were not available for 
review by study personnel. Per the World Health Organi-
zation (WHO), “Verbal autopsy is a method used to 
ascertain the cause of a death based on an interview with 
next of kin or other caregivers. This is done using a stand-
ardized questionnaire that elicits information on signs, 
symptoms, medical history and circumstances preceding 
death. The cause of death, or the sequence of causes that 
led to death, are assigned based on the data collected by a 
questionnaire and any other available information.” These 
interviews are used where the majority of deaths occur at 
home or where there is little chance that deaths will be 
recorded and causes of death determined [6].

The current study aimed to describe the factors poten-
tially contributing to the 13 deaths in the study setting. 
Specifically, the study sought to analyze the verbal autop-
sies of perinatal deaths in both intervention and control 
groups, describe the timing and causes of these deaths, 
describe the basic demographics of newborns and moth-
ers, and to understand factors surrounding these deaths.

Main text
The study examining neonatal deaths was conducted 
through a retrospective review of 13 verbal autopsy 
reports. The standardized definition from the WHO for 
neonatal mortality was used as the inclusion criteria for 
this study. Local medical records on the deaths were not 
available for review. Two pediatricians reviewed verbal 
autopsy data and assigned a presumed cause of death, 
per WHO verbal autopsy guidelines [6]. Neonatal death 
was defined as death of a live-born child occurring within 
28  days of life. Early neonatal death referred to death 
occurring within seven days of life while death occurring 
on or after seven days but before 28 days was referred to 
as late neonatal death [7]. Additionally, the WHO defi-
nition of intrapartum and very early neonatal mortal-
ity—occurring within the first 24 h of life and excluding 
newborns under 2500 g—was used to identify births that 
occurred due to intrapartum events [8].

Setting
Takeo province is located in southern Cambodia, border-
ing Vietnam. The population, as of 2013, was 923,373[9]. 
There are eight national hospitals and in Takeo, there are 
73 health centers, three primary referral hospitals, and 
one secondary referral hospital [10].

Data collection and analysis
Verbal autopsy questionnaires were administered in 
Khmer language by trained members of the larger inter-
vention study who had post secondary education in mid-
wifery, during the process of monitoring newborn deaths 
in the study area. The questionnaire had both open and 

closed-ended questions and included portions that pro-
vided for respondent’s verbatim account of the circum-
stances leading to the death of the child. Immediate 
caregivers (most often mothers) were the primary target 
respondents. The interviews were conducted on average 
of 2 months after death had occurred. Interviews lasted 
between 30 minutes and one hour and informed consent 
was obtained from all participants.

Ethics approval and consent to participate
The study was approved by the National Ethics Com-
mittee on Health Research of the Cambodia Ministry of 
Health and by the Institutional Review Board of Tulane 
University. Informed consent to participate was obtained 
in writing from all particpants and no identifying infor-
mation is presented in this manuscript requiring addi-
tional consent.

The parent study was registered with ClinicalTri-
als.gov, number NCT02271737. Descriptive data were 
extracted from 13 verbal autopsy forms reporting on 
deaths between February 2015 and November 2016. 
Analysis included summary statistics of causes and tim-
ing of deaths, as well as a qualitative description of cir-
cumstances surrounding the birth and death.

Results
Thirteen newborn deaths occurred. Eight of those deaths 
(61.54%) occurred within the control group. Ten out of 
all 13 deaths (76.92%) were early neonatal deaths, two 
(15.38%) were late neonatal deaths, and one was a still-
birth. The largest single contributor to neonatal death 
in the sample, per cause of death assigned by consulting 
pediatricians, was neonatal sepsis. Six out of 13 deaths 
(46.15%) were attributed to some form of sepsis. Twenty-
three percent of the deaths were attributed to asphyxia. 
Other causes of death included stillbirth and prematurity.

The majority of the newborns (76.92%) were male, and 
their mothers’ ages ranged from 19 to 35, whom were 
married between the ages of 17 and 27. The mothers had 
an average of 6.7  years of schooling and their average 
household size was 6.4 people per home.

The number of mothers’ antenatal care visits ranged 
from two to nine, with an average of five. At those visits, 
only six women were informed of any danger signs to be 
aware of during pregnancy or where to go if experiencing 
any of those signs.

All 13 newborns were born in a health facility, and 
five (38.46%) died at the same facility in which they were 
born. Of the eight babies who went home after birth, four 
(50%) were referred to a hospital upon discharge of the 
facility where they were born; all four died in the hospi-
tal after referral. Of those mother/baby pairs who went 
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home after birth, none of them reported being visited by 
a community health worker at home.

Twelve out of 13 (92.31%) deliveries were vaginal, with 
the exception being the stillbirth, where cesarean section 
was used to deliver the baby. Of the 12 vaginal deliver-
ies, three (25%) were with forceps. Four of the 13 babies 
(23.08%) were ever breastfed, and seven of 13 (53.85%) 
were fed either a pre-mixed formula or powdered for-
mula mixed with a liquid. Three out of 13 mothers 
(23.08%) received counselling upon discharge of the birth 
facility that did not include referral to a hospital; two of 
those three were in the intervention group.

Ten out of the 13 recorded deaths (76.92%) were within 
the first week of life, five of which (38.46%) occurred 
between zero and one day. Four out of the 10 early neo-
natal deaths (40%) were within the intervention group. 
The largest contributors to early neonatal death in our 
sample were neonatal sepsis and asphyxia. Three of the 
10 early neonatal deaths (30%) were due to neonatal sep-
sis and three more of the 10 (30%) were due to asphyxia. 
Other causes of early neonatal death recorded were 
other/unspecified, pneumonia, and prematurity. Two of 
the 13 recorded deaths (15.38%) occurred between the 
7th and 28th day of life—one from the control group and 
one from the intervention group. Neonatal sepsis was the 
cause of death in both cases.

We report on the causes of deaths of 13 neonates fol-
lowing verbal autopsy interviews with family members 
of the deceased. Five of the deaths reported (38.46%) 
were linked to intrapartum events, including four of the 
five deaths that occurred within the intervention group. 
Severe infection was the most common cause of death, 
followed by asphyxia.

Verbal autopsy analyses conducted in other countries 
indicate that sepsis and asphyxia are often among the top 
three causes of neonatal deaths. When conducting ver-
bal autopsies in Morang, Nepal, Khanal et al. found that 
infection (41%), birth asphyxia (37%), and prematurity or 
low birth weight (18.4%) were the most common causes 
of neonatal death [11]. An analysis of verbal autopsies in 
Nigeria found that sepsis (31.5%), birth injury/asphyxia 
(22.3%), and pneumonia (19.9%) were the largest contrib-
utors to death [12]. A verbal and social autopsy (VASA) 
investigation conducted by the World Health Organiza-
tion and UNICEF to estimate the causes of neonatal and 
child deaths in several high priority countries found that 
severe neonatal infection and asphyxia were the leading 
causes of neonatal death in Niger in 2010 [13].

One study identified an important linkage to mother’s 
age—more than half of recorded stillbirths in that study 
were to women under 21  years old, and babies born to 
mothers under 25  years old were less likely to survive 
compared to older mothers [14]. Research in Bangladesh 

and Malawi found delays in care-seeking to be an under-
lying cause of neonatal deaths [15, 16]. In the current 
study, only one verbal autopsy reported pre-term delivery 
and there was limited information on care-seeking, likely 
related to the small sample size.

Prompt initation and exclusive breastfeeding, which 
are known to protect against neonatal illness including 
sepsis [17, 18] were not widely practiced among study 
particpants, with only five families reporting breastfeed-
ing of baby before death.

Additionally, the VA interviews highlight several 
important gaps regarding referral and postnatal care. 
First, no respondent who left the facility where she gave 
birth reported being visited by a community health 
worker at home, pointing to a lack of care coordination 
between health center staff and village health volun-
teers. Second, while seven mothers received some form 
of counselling upon discharge, four of those women 
were referred to a hospital, and of the three mothers who 
received counselling other than a hospital referral, only 
two received information regarding danger signs of new-
born illness.

Limitations
This study’s limitations include the small number of cases 
identified, the inability to review local medical records 
related to the newborn deaths, and the descriptive, ret-
rospective nature of this study. Additionally, four of the 
respondents interviewed were not the mothers of the 
deceased (but rather were close family members who 
confirmed being present for pregnancy, delivery, and 
during the child’s illness and death) which may have 
impacted recall. Finally, some VA records contained very 
limited narrative detail, indicating that participants in 
the interviews were not able to provide comprehensive 
responses. Limited information such as this is common 
in community-based studies, and is to be expected given 
the sensitive nature and length of verbal autopsy inter-
views, but nonetheless restricts comprehensive analysis.

Improving quality of neonatal care is critical to reach-
ing the Sustainable Development Goals [19]. This study 
sought to explore the continuing challenges related to 
perinatal survival in Takeo province, within the context 
of an intervention that aimed to improve care practices, 
coordination, and the recognition of danger signs of new-
born illness.

All of the parents interviewed in our sample sought 
care for their newborns at local health centers, and the 
majority of newborn deaths were early neonatal deaths. 
Improving quality of care and health center proto-
cols for managing birth complications at small health 
facilities must be a priority. For example, being able to 
identify and assist a newborn suffering birth asphyxia 



Page 4 of 5Bazzano et al. BMC Res Notes          (2019) 12:236 

can reduce mortality–asphyxia accounted for 23% of 
the deaths in our sample [20]. In addition, nearly half 
of deaths in this study were due to some form of neo-
natal sepsis, indicating infection prevention control 
at the level of the health centers may have been inad-
equate. Sub-optimal infection prevention and control 
(IPC) practices have been identified in other settings 
as important contributors to mortality and morbidity 
[21]. In addition, more than half of the babies in our 
sample were never breastfed, and upon discharge only 
three women received any type of counselling, which 
includes advice on practices such as breastfeeding.

A systematic approach to understanding, identifying, 
and managing barriers to improving quality of care for 
neonatal illness is critical to ensuring that Cambodia’s 
trend of reducing neonatal mortality continues.

Abbreviations
NICCI: Newborn Infection Control and Care Initiative trial; VASA: verbal and 
social autopsy; VA: verbal autopsy; WHO: World Health Organization.

Authors’ contributions
ANB, CV, DW, RD, RAO contributed equally to the conception, design, valida-
tion, investigation, writing, review, and editing of this manuscript. All authors 
read and approved the final manuscript.

Author details
1 Department of Global Community Health and Behavioral Sciences, Tulane 
University School of Public Health and Tropical Medicine, 1440 Canal St., New 
Orleans, LA 70112, USA. 2 National Institute of Public Health, #2 Kim Y Sung 
Blvd, Tuol Kork, P.O. Box 1300, Phnom Penh, Cambodia. 3 Reproductive Health 
Association of Cambodia (RHAC), #5, 150 St., Phnom Penh, Cambodia. 4 Tulane 
University School of Medicine, 1430 Tulane Ave, New Orleans, LA 70112, USA. 

Acknowledgements
We are grateful to the families who participated in this work. We also appreci-
ate Prof. Chhea Chhorvan, Director of National Institute of Public Health; 
Prof. Tung Rathay, Director of National Maternal and Child Health, and Dr. 
Nuth Sinat, Director of Pronvical Health Department for their guidance and 
administrative support. We would like to acknowledge the contribution of the 
following individuals: Dr. Leang Supheap, NIPH; Dr. Iv Ek Navapol, RHAC; Dr. 
Te Vantha, Takeo Provincial Hospital; Dr. Seng Bunly, BNC Consult; and Mrs. Uy 
Chan and Mrs. Long Leakhana (Takeo MCH), for their technical expertise and 
operation support.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The data used for this study is maintained by the National Institute of Public 
Health, Phnom Penh, Cambodia and all requests to access the data should be 
directed there.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The study was approved by the National Ethics Committee Health Research 
of the Cambodia Ministry of Health #397NECHR, and by the Institutional 
Review Board of Tulane University #15-812593I. Written informed consent was 
obtained from all participants.

Funding
The study was funded through a sub-grant award from the National Academy 
of Sciences (NAS), funded by United States Agency for International Develop-
ment (USAID) under prime agreement number AID-OAAA-A-11-00012. The 
funding body had no role in the design of the study, and collection, analysis, 
and interpretation of data, or in writing the manuscript.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 11 February 2019   Accepted: 11 April 2019

References
	1.	 Hug L, Sharrow D, Danzhen Y. Levels & trends in child mortality, report 

2017: estimates developed by the UN Inter-agency Group for Child 
Mortality Estimation. United Nations Children Fund; 2017.

	2.	 National Institute of Statistics, Directorate General for HC, International 
ICF. Cambodia Demographic and Health Survey 2014. Phnom Penh, 
Cambodia: National Institute of Statistics/Cambodia, Directorate General 
for Health/Cambodia, and ICF International; 2015.

	3.	 Bazzano AN, Oberhelman RA, Potts KS, Taub LD, Var C. What health 
service support do families need for optimal breastfeeding? An in-depth 
exploration of young infant feeding practices in Cambodia. Int J Women’s 
Health. 2015;7:249–57.

	4.	 Bazzano AN, Oberhelman RA, Potts KS, Gordon A, Var C. Environmen-
tal Factors and WASH Practices in the Perinatal Period in Cambodia: 
Implications for Newborn Health. Int J Environ Res Public Health. 
2015;12(3):2392–410.

	5.	 Var C, Bazzano AN, Srivastav SK, Welty JC, Ek NI, Oberhelman RA. New-
born Infection Control and Care Initiative for health facilities to accelerate 
reduction of newborn mortality (NICCI): study protocol for a randomized 
controlled trial. Trials. 2015;16:257.

	6.	 World Health Organization. Verbal autopsy standards: the 2012 WHO 
verbal autopsy instrument Release Candidate 1. Geneva: World Health 
Organization; 2012.

	7.	 World Health Organization. Neonatal and perinatal mortality: Country, 
regional and global estimates. France: World Health Organization; 2006.

	8.	 World Health Organization. Monitoring emergency obstetric care: A 
handbook. Geneva: World Health Organization; 2009.

	9.	 National Institute of Statistics, Ministry of Planning. Economic census of 
Cambodia 2011 provincial report: 21. Phnom Penh: National Institute of 
Statistics, Ministry of Planning; 2013.

	10.	 Bureau of Health Economics and Financing, Department of Planning and 
Health Information. Annual health financing report 2012. Phnom Phen. 
Bureau of Health Economics and Financing, Department of Planning and 
Health Information; 2013.

	11.	 Khanal S, Gc VS, Dawson P, Houston R. Verbal autopsy to ascertain causes 
of neonatal deaths in a community setting: a study from Morang, Nepal. 
JNMA J Nepal Med Assoc. 2011;51(181):21–7.

	12.	 Adewemimo A, Kalter HD, Perin J, Koffi AK, Quinley J, Black RE. Direct 
estimates of cause-specific mortality fractions and rates of under-five 
deaths in the northern and southern regions of Nigeria by verbal autopsy 
interview. PLoS ONE. 2017;12(5):e0178129.

	13.	 Kalter HD, Yaroh AG, Maina A, Koffi AK, Bensaid K, Amouzou A, et al. 
Verbal/social autopsy study helps explain the lack of decrease in neonatal 
mortality in Niger, 2007–2010. J Glob Health. 2016;6(1):010604.

	14.	 Kulkarni R, Chauhan S, Shah B, Menon G, Puri C. Investigating the causes 
of perinatal mortality by verbal autopsy in Maharashtra, India. Indian J 
Community Med. 2007;32(4):259–63.

	15.	 Nonyane BAS, Kazmi N, Koffi AK, Begum N, Ahmed S, Baqui AH, et al. 
Factors associated with delay in care–seeking for fatal neonatal illness in 
the Sylhet district of Bangladesh: results from a verbal and social autopsy 
study. J Glob Health. 2016;6(1):010605.

	16.	 Koffi AK, Mleme T, Nsona H, Banda B, Amouzou A, Kalter HD. Social 
autopsy of neonatal mortality suggests needed improvements in 



Page 5 of 5Bazzano et al. BMC Res Notes          (2019) 12:236 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

maternal and neonatal interventions in Balaka and Salima districts of 
Malawi. J Glob Health. 2015;5(1):010416.

	17.	 Ashraf RN, Jalil F, Zaman S, Karlberg J, Khan SR, Lindblad BS, et al. Breast 
feeding and protection against neonatal sepsis in a high risk population. 
Arch Dis Child. 1991;66(4):488–90.

	18.	 Debes AK, Kohli A, Walker N, Edmond K, Mullany LC. Time to initiation of 
breastfeeding and neonatal mortality and morbidity: a systematic review. 
BMC Public Health. 2013;13.

	19.	 United Nations. Transforming our World: the 2030 Agenda for Sustain-
able Development. New York: UN General Assembly; 2015. https​://www.

un.org/en/devel​opmen​t/desa/popul​ation​/migra​tion/gener​alass​embly​/
docs/globa​lcomp​act/A_RES_70_1_E.pdf

	20.	 Niermeyer S. Global gains after Helping Babies Breathe. Acta Paediatr. 
2017;106(10):1550–1.

	21.	 Gon G, Ali SM, Towriss C, Kahabuka C, Ali AO, Cavil S, et al. Unpacking the 
enabling factors for hand, cord and birth-surface hygiene in Zanzibar 
maternity units. Health Policy Plan. 2017;32(8):1220–8.

https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf

	Neonatal deaths in Cambodia: findings from a community-based mortality review
	Abstract 
	Objectives: 
	Results: 

	Introduction
	Main text
	Setting
	Data collection and analysis
	Ethics approval and consent to participate

	Results
	Limitations
	Authors’ contributions
	References




