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Abstract

Background

A maternal mortality ratio is a sensitive indicator when comparing the overall maternal health

between countries and its very high figure indicates the failure of maternal healthcare

efforts. Cambodia, Laos, Myanmar, and Vietnam-CLMV countries are the low-income coun-

tries of the South-East Asia region where their maternal mortality ratios are disproportion-

ately high. This systematic review aimed to summarize all possible factors influencing

maternal mortality in CLMV countries.

Methods

This systematic review applied "The Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) Checklist (2020)", Three key phrases: "Maternal Mortality and

Health Outcome", "Maternal Healthcare Interventions" and "CLMV Countries" were used for

the literature search. 75 full-text papers were systematically selected from three databases

(PubMed, Google Scholar and Hinari). Two stages of data analysis were descriptive analy-

sis of the general information of the included papers and qualitative analysis of key findings.

Results

Poor family income, illiteracy, low education levels, living in poor households, and agricul-

tural and unskilled manual job types of mothers contributed to insufficient antenatal care.

Maternal factors like non-marital status and sex-associated work were highly associated

with induced abortions while being rural women, ethnic minorities, poor maternal knowledge

and attitudes, certain social and cultural beliefs and husbands’ influences directly contrib-

uted to the limitations of maternal healthcare services. Maternal factors that made more con-

tributions to poor maternal healthcare outcomes included lower quintiles of wealth index,

maternal smoking and drinking behaviours, early and elderly age at marriage, over 35 years

pregnancies, unfavourable birth history, gender-based violence experiences, multigravida

and higher parity. Higher unmet needs and lower demands for maternal healthcare services
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occurred among women living far from healthcare facilities. Regarding the maternal health-

care workforce, the quality and number of healthcare providers, the development of health-

care infrastructures and human resource management policy appeared to be arguable.

Concerning maternal healthcare service use, the provisions of mobile and outreach mater-

nal healthcare services were inconvenient and limited.

Conclusion

Low utilization rates were due to several supply-side constraints. The results will advance

knowledge about maternal healthcare and mortality and provide a valuable summary to pol-

icymakers for developing policies and strategies promoting high-quality maternal

healthcare.

Introduction

Maternal death is a woman’s death and it is directly associated with maternal causes of preg-

nancy, childbirth and puerperium between the 1st day of initiation of pregnancy and the 42nd

day of termination of pregnancy,but does not concern other maternal death from accidental

or incidental causes [1]. In 2020, for every 100,000 Live Births (LB), 152 mothers died globally

and 147 mothers also passed away in South Asia Region due to preventable causes of maternal

deaths such as disparities in geographical and socioeconomic status, marital, pregnancy and

childbirth-related age, and contraception [2]. Many countries around the world calculate the

maternal mortality ratio to determine their individual and social development. A maternal

mortality ratio is a sensitive indicator when comparing the overall maternal health between

the countries and its very high measure could be assumed as the failure of maternal healthcare

efforts in a country. On the other hand, a low maternal mortality ratio indicates satisfaction

with the overall status of women’s health and the women’s accessibility to reproductive health-

care services as well as reflects the responsiveness of the national health system to women’s

health needs [3].

For many years, the World Health Organization (WHO) has been exploring ways to over-

come the inequalities in maternal mortality between low-income and high-income countries.

In these ways, nutrition supplementation was provided andmaternal immunization was pro-

moted through outreach strategies. Besides, training volunteer health workers (Axillary Mid-

wives, Traditional Birth Attendants and Community Health Workers), and healthcare

providers, upgrading maternal healthcare infrastructure and equipment, promoting accessibil-

ity to maternal healthcare services, and awareness were also included [3]. Moreover, in 2001,

eight goals of the Millennium Development Goals (MDGs) were set and implemented to

reduce the maternal mortality ratios [4], After adopting and implementing the WHO’s mater-

nal reduction strategies and global goals (MDGs-2001) among 189 countries, the global mater-

nal mortality ratio (MMR) was reduced by 45%, MMR in Southeast Asia was reduced by 64%.

Moreover, the global skill birth attendance rate was increased by 12%, global quality antenatal

coverage was increased by 39%, and global contraceptive prevalence among married women

was increased by 9% between 2000 and 2015. However, after analysis of MMR at the end of

2015, MMR was reduced by less than half of the MDG targeted settings and more effective

interventions still need to reach the predetermined MDG goals among Low- and Middle-

income Countries (LMICs) including CLMV countries [4]. In many LMICs, the responsibility
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for changing the constant or slow declination of maternal mortality trends into the targeted

line of the health-related Millennium Development Goals (MDGs) 5 remained a major chal-

lenge. In the goal of MDG 5, the first and second targets were "reducing the maternal mortality

ratio by three-quarters" and "achieving universal access to reproductive healthcare services" at

the end of the 25 years duration after 1990. Until 2017, many LMICs were under the level of

the targeted achievement and there were nearly 800 pregnancy- and childbirth-associated

deaths every day. More than 90% of global maternal deaths were contributed to LMICs [5].

Consequently, heads of states and governments from 189 countries adopted the 2030

Agenda launched by United Nations in September 2015 with the aims of ending all forms of

poverty. The agenda included the 17 sustainable development goals (SDGs) and a goal was set

to replace eight MDGs to end all preventable causes of maternal deaths. As announced by a

United Nations Summit in the SDG context, countries have rallied along with a new goal to

drive the action of reduction in maternal mortality by 2030. According to the agenda, global

MMR is to be less than 70/100,000 LB and the MMR of each country is not to be more than

twice the average of global MMR at the end of 2030. The CLMV countries are the low-income

countries of the South-East Asia region where their maternal mortality ratios are dispropor-

tionately high [6]. They are also responsible to reduce their maternal mortality ratios to< 70/

100,000 LB (Live Births) by 2030 according to the SDGs of the United Nations Summit. In tak-

ing action the stakeholders of the CLMV countries perceived that they lacked ownership,

some SDG goals were less relevant to the local development contexts and the strategies were

more likely to be related to donors’ wants. Therefore, for the CLMV countries, their particular

national strategic plans gave the preferences to their local needs and have been prioritized.

Through the energetic work of the technical working group, more specific plans based on their

local needs are sustainably developed, their achievements in maternal health are regularly

reviewed and their developed plans, policies and achievements are assessed for the alignments

of SDGs [6].

Maternal Death Surveillance and Response (MDSR) is recognized as another option for

maternal death-reducing intervention as well as this concept is widely established globally as a

sufficient intervention in the era of MDGs. It is a new approach in which causes of maternal

deaths and the possible determinant factors are reviewed and the appropriate responses are

undertaken according to the basis of the feedback and recommendation evolved from the

MDSR establishment [7]. However, many established systems of MDSR from many countries

including the CLMV countries frequently end with the first three stages of the action cycle:

identifying and notifying all deaths, reviewing maternal deaths and analyzing and making a

recommendation that does not reach the final stage: the action. As a result, similar maternal

death events occur in future and MDSR becomes paperwork rather than the response element

regarding maternal deaths. According to the survey on the MDSR implementation of the

LMICs in 2015, the record showed that, of LMICs, only 86% have notified the maternal death

cases and 85% reviewed determinants of the reported maternal death cases. 24% of LMICs had

no MDSR review committee, and 54% of LMICs could not review MDSR at least biannually.

This survey suggested that there were many gaps in MDSR policies and practices that need to

be strengthened for eliminating preventable maternal deaths [7].

Historically, the CLMV countries have been explored, conquered, colonized and settled by

many European countries, causing the CLMV countries less development for a long time. In

evidence, Myanmar was part of British India from 1824 to 1948, and Cambodia Laos and Viet-

nam were part of French Indochina from 1887 to 1954 [8]. Consequently, in 2019, Gross

Domestic Product per capita of CLMVs averaged 2,200 US$, still much lower than the ASEAN

average of 12,979 US$ and the Asian average of 17,909 US$, showing less development [8]. In

ASEAN, the CLMV countries have the highest maternal mortality rate in comparison with

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 3 / 31

https://doi.org/10.1371/journal.pone.0293197


other LMICs. The CLMV countries managed to reduce the maternal mortality rate by 32% to

reach the target of a 2/3 reduction in MMR over 25 years (from 1990 to 2015) [2].

Particularly, as the average MMR of Cambodia from 1990 to 2020 was 276/100,000 LB, the

measure in 2020 still indicates that 206/100,000 LB need to be reduced for achieving the SDG

target by 2030 (<70/100,000 LB). For Lao PDR, its average MMR from 1990 to 2020 was 362/

100,000 LB and its 2020 MMR data indicated that 292/100,000 LB need to be dropped between

2021 and 2030. In Myanmar, its average MMR from 1990 to 2020 was 186 and its 2020 MMR

data pointed out that it needs to drop more than 116/100,000 LB to meet the SDG target (less

than 70/100,000 LB). When looking at Vietnam, the average MMR from 1990 to 2020 was 199/

100,000 LB. Also, Vietnam needs to remove more than 129/100,000 LB from the 2020 MMR

figure to achieve the SDG target (less than 70/100,000 LB) [2]. The maternal mortality trends

among CLMV countries (1990–2020) are shown in Fig 1 (Page number (7)).

Significant reductions in MMR were visible among the CLMV countries. When estimating

the average annual MMR (per 100,000 LB) of reduction, 7.1 could be reduced in Cambodia,

14.9 in Laos, 0.4 in Myanmar and 3 in Vietnam. Actually, for achieving the SDG target of 70

maternal deaths (MD)/100,000 LB in 2030, Cambodia needs to reduce 20.6 MD/100,000 LB,

Laos needs to reduce 36.2 MD/100,000 LB, Myanmar needs to drop 11.6 MD/100,000 LB and

Vietnam need to reduce 12.9 MD/100,000 LB annually. In these cases, among CLMV coun-

tries, there are still huge differences between the average annual MMR of reduction and the

annual MMR needed to achieve the SDG target [2]. Accordingly, the CLMV countries will be

difficult in achieving the MMR-related SDG goals within the targeted period (by 2030). This

systematic review aimed to identify socio-economic factors, maternal biological factors, mater-

nal health awareness-associated factors, community-associated factors, maternal health need-

associated factors, maternal healthcare workforce-associated factors, maternal healthcare ser-

vice use-associated factors and maternal psychological factors influencing maternal deaths in

CLMV countries.

Material and method

Research design

In this study, the researchers wanted to summarize all possible factors influencing the

improvement of MMR in CLMV countries by limiting avoidable biases such as paper selection

bias, data extraction bias, analysis and interpretation bias and confounding bias. Besides, the

researchers intended to establish a better-quality review output through the critical appraisal

of the methodological domains of the included studies. Because of these reasons, this study

employed a design of the systematic review.

The researchers used "The Preferred Reporting Items for Systematic reviews and Meta-Analy-
ses (PRISMA) Checklist (2020)", which includes 27 items in 7 sections. The research question

of the review was "What are the factors influencing the improvement of maternal deaths in

Cambodia, Laos, Myanmar, and Vietnam, CLMV countries?". To construct the question, the

researcher applied the "PICOT" criteria (see Fig 2) (page 8). The appropriateness and specific-

ity of the research question were checked with the FINER (Feasible, Interesting, Novel, Ethical,

Relevant) criteria for being a good research question [9] (Table 1).

Inclusion criteria

The criteria of the papers to be included in the review were totally based on the basic structure

of the review question. The elements of PICOT (P = Population studies, I = Intervention,

C = Comparison, O = Outcome and T = Time Frame) that were mentioned in Fig 2 (page.9)

addressed the inclusion criteria of this review.
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This systematic review typically focused on primary studies conducted using a specific type

of qualitative and quantitative approach or a type of mixed qualitative and quantitative tech-

nique. The justification for the selection of only primary research was that the researcher

wanted to collect more specific and conclusive information about the influencing factors of

MMR. Besides, it was concluded that a methodology of mixed-methods study can also gener-

ate a convergence of more exact quantitative evidence and the behaviours, feelings, and atti-

tudes of the targeted population [10]. Here, the researcher wanted to overcome the weaknesses

of an approach with the strengths of another approach and vice versa in summarizing the evi-

dence regarding the determinant factors of maternal death. This was a reason why the

researcher primarily concentrated on a mixed-methods approach.

Fig 1. Maternal mortality trends among CLMV countries (1990–2020).

https://doi.org/10.1371/journal.pone.0293197.g001
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Fig 2. PICOT framework.

https://doi.org/10.1371/journal.pone.0293197.g002

Table 1. Research question and FINER criteria.

FINER

Criteria

Explanation

Feasible (F) Adequate number of published papers with adequate sample sizes

Presence of review team (Principal reviewer, Co-reviewer and Supervisor)

Affordable in 3 months of study duration

Exclude the purchased papers because this dissertation work was done by student’s fund.

Manageable in summarizing all possible influencing factors of MMR

Interesting (I) Investigated the reasons for the very low improvement of MMR

Explored different concepts of maternal deaths

Support all complete and comprehensive information necessary for making the right decisions on

maternal health- and mortality reduction-related policies and strategies

Novel (N) Provided the complex issues of maternal deaths in a collective manner

Provided updated and scientific evidence

Ethical (E) Approved by the Ethics Committee of the School of Society Community and Health of the

University of Bedfordshire, UK

Relevant (R) No previous similar review

Familiar with search engines and strategies

Current

Basic of future research

Reflect on the clinical and public health policies

https://doi.org/10.1371/journal.pone.0293197.t001
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The choice of studies, which were published between 2010 and 2021, inspired the research-

er’s interest in the subject. The 11-year evaluation period was not excessively long and could

deliver essential, accurate, and appropriate data on the maternal mortality situation in CLMV

countries. It was discussed that a long evaluation period of a systematic review might conclude

the outdated issues that had already been addressed whereas a very short time bound of its

evaluation might generate incomplete evidence [11]. The researchers wanted to explore the

associated factors of MMR trends before and after the targeted date of MDGs (2015) as well as

during the ongoing period of SDGs. The interesting point was that long-duration due to the

global policy changes in 2015 from MDGs to SDGs. The MDGs were scheduled to conclude in

2015, and the argument over a post-2015 agenda is still ongoing.

This review was more likely to choose the studies conducted in four low-income countries

of Asia: Cambodia, Laos, Myanmar, and Vietnam as the priority. The main rationale for select-

ing research that studied CLMV countries was that the researcher wanted to assemble all possi-

ble influencing factors on the slow declination of MMR and the reasons for being behind the

global targeted settings within these countries.

Exclusion criteria

This review excluded secondary analysis and evidence-based information that has previously

been published as historical documents, systematic reviews or/and meta-analyses, reports,

books, handouts, posters, factsheets, encyclopedias, student thesis, and conference proceed-

ings. The reason for these exclusions was that the reviewers wanted to analyze the outcome

information from the primary research efforts focusing on specific research question with

detailed research methodology. The review also excluded others that did not agree with the

inclusion criteria.

Literature search

A strategic search for evidence was planned with five basic steps: development of the research

question, selection of information sources, defining key search terms, search methods and

evaluation of search results.

Selection of information sources. In this review, the researchers used only electronic

resources, for which the Internet was essential. Firstly, the researchers listed online databases

that are familiar and accessible to the principal researcher, co-researcher and research supervi-

sor as well as relevant to the review title. The list included Hinari, Google Scholar, PubMed,

Scopus, EMBASE, ScienceDirect, Web of Science, ERIC, IEEE Xplore, Directory of Open

Access Journals (DOAJ), and JSTOR. Secondly, the research applied a simple random sam-

pling procedure to choose three academic databases among lists of databases by limiting the

database selection bias. Accordingly, Hinari, Google Scholar and PubMed were randomly

selected as academic research databases that could provide valuable full-text articles with the

permission of free download for the review analysis (Table 2).

Defining key search terms. To be the best linchpin between what the principal researcher

and co-researcher want to search for and the key search terms inserted into the databases, the

researchers used four key phrases: "Factors", "Maternal Mortality and Health Outcome",

"Maternal Healthcare Interventions" and "CLMV Countries". To be a comprehensive search,

the researchers expanded these four key phrases by using further similar words. To be pro-

vided with more precise search results, the researcher applied two Boolean Operators: "OR"

(Narrows Search), "AND" (Broadens Search) and one search modifier "Double Quotation

Mark" (Table 3).
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Search method. Organizing review team. In this systematic review, a review team was

organized with the principal researcher, a co-researcher (an experienced reviewer, an MSc

Public Health holder, had many publications of systematic review) and a supervisor who is a

professor and MSc Public Health Course coordinator of Science & Technology International

Myanmar University (STIMU) to be transparent and better practice in the systematic review

Table 2. List of the selected academic research databases and their descriptions.

Names of

Databases

Available At Description

Scopus https://www.scopus.com/home.uri Provided by Elsevier

Covered the approximately 71 million items

1.4 billion references

Multi disciplines

Free and full access

Web of Science https://access.clarivate.com/login?app=wos&alternative=true&shibShireURL=https:%2F%

2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&shibReturnURL=https:%2F%

2Fwww.webofknowledge.com%2F%3Fmode%3DNextgen%26action%3Dtransfer%26path%3D

%252Fwos%252Fwoscc%252Fbasic-search%26DestApp%3DUA&referrer=mode%3DNextgen

%26path%3D%252Fwos%252Fwoscc%252Fbasic-search%26DestApp%3DUA%26action%

3Dtransfer&roaming=true

Provided by Clarivate

Covered approximately 110 million items

1.4 billion references

Access by institutional subscription only (Free and

full access)

PubMed https://pubmed.ncbi.nlm.nih.gov/ Provided by NIH

Covered approximately 30 million items

Medicine and Biological Science

Free and full access

ERIC https://eric.ed.gov/?multimedia-searching Provided by US (Department of Education)

Covered approximately 1.3 million items

Education Science

Free and full access

IEEE Xplore https://ieeexplore.ieee.org/Xplore/home.jsp Provided by the Institute of Electrical and

Electronics Engineers

Covered approximately 5 million items

Engineering

Free and full access

ScienceDirect https://www.sciencedirect.com/ Provided by Elsevier

Covered the approximately 16 million items

Multi disciplines

Free and full access

DOAJ https://doaj.org/ Provided by DOAJ

Covered approximately 4.3 million items

Multi disciplines

Free and full access

JSTOR https://www.jstor.org/ Provided by ITHAKA

Covered approximately 12 million items

Multi disciplines

Free and full access

Hinari https://partnership.who.int/hinari Provided by WHO

Covered up to 21000 journals, up to 69,000 e-

books, and up to 115 other information sources

Multidiscipline

Free and full access

Google Scholar https://scholar.google.com/ Provided by Google

Covered approximately 100 million items

Multidiscipline

Free and full access

EMBASE https://www.embase.com/ Provided by Elsevier

Covered more than 32 million items

Multidiscipline

Free and full access

https://doi.org/10.1371/journal.pone.0293197.t002
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https://partnership.who.int/hinari
https://scholar.google.com/
https://www.embase.com/
https://doi.org/10.1371/journal.pone.0293197.t002
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Table 3. Application of key search terms.

Main Search Phrases Similar Terms Usage of Boolean Terms and Search Modifiers

Factors Obstacles,

Constraints,

Problems,

Barriers,

Determinants,

Causal factors

Associated Factors

Significant Factors

Threats

Challenges

"Influencing factors" OR "Obstacles" OR "Constraints" OR "Problems" OR "Barriers" OR

"Determinants" OR "Casual factors" OR "Associated Factors" OR "Significant Factors" OR "Threats"

OR "Challenges"

Maternal Mortality and

Health Outcome

Maternal mortality

Maternal mortality rate

Maternal mortality ratio

MMR

Pregnancy-related death

Childbirth-related death

Puerperium-related death

Antenatal death

Postnatal death

Maternal health outcomes

"Influencing factors" OR "Obstacles" OR "Constraints" OR "Problems" OR "Barriers" OR

"Determinants" OR "Casual factors" OR "Associated Factors" OR "Significant Factors" OR "Threats"

OR "Challenges" AND "Maternal deaths" OR "Maternal mortality" OR "Maternal mortality rate" OR

"Maternal mortality ratio" OR "MMR" OR "Pregnancy-related death" OR "Childbirth-related death"

OR "Puerperium-related death" OR "Antenatal death" OR "Postnatal death" OR "Maternal health

outcomes"

Maternal Healthcare

Intervention

Antenatal care

Labour care

Delivery care

Postnatal care

Maternal healthcare strategies

Maternal healthcare services

Family planning

Contraceptives

Maternal health promotion

Maternal health education

Maternal healthcare facility

Maternal healthcare

infrastructure

Maternal healthcare equipment

MDSR

MDGs

SDGs

Prevention of mother-to-child

transmission

PMCT

HIV counselling and testing

Financial support

Training

Maternal nutrition

"Influencing factors" OR "Obstacles" OR "Constraints" OR "Problems" OR "Barriers" OR

"Determinants" OR "Casual factors" OR "Associated Factors" OR "Significant Factors" OR "Threats"

OR "Challenges" AND "Maternal deaths" OR "Maternal mortality" OR "Maternal mortality rate" OR

"Maternal mortality ratio" OR "MMR" OR "Pregnancy-related death" OR "Childbirth-related death"

OR "Puerperium-related death" OR "Antenatal death" OR "Postnatal death" OR "Maternal health

outcomes" AND "Maternal healthcare intervention" OR "Antenatal care

Labour care" OR "Delivery care

Postnatal care" OR "Maternal healthcare strategies" OR "Maternal healthcare services" OR "Family

planning" OR "Contraceptives" OR "Maternal health promotion" OR "Maternal health education" OR

"Maternal healthcare facility" OR "Maternal healthcare infrastructure" OR "Maternal healthcare

equipment" OR "Maternal death surveillance and response" OR "MDSR" OR "MDGs" OR "SDGs" OR

"Prevention of mother to child transmission" OR "PMCT" OR "HIV counselling and testing" OR

"Financial support" OR "Training" OR "Maternal nutrition"

CLMV Countries Cambodia

Laos

Lao People’s Democratic

Republic

Lao PDR

Myanmar

Vietnam

"Influencing factors" OR "Obstacles" OR "Constraints" OR "Problems" OR "Barriers" OR

"Determinants" OR "Casual factors" OR "Associated Factors" OR "Significant Factors" OR "Threats"

OR "Challenges" AND "Maternal deaths" OR "Maternal mortality" OR "Maternal mortality rate" OR

"Maternal mortality ratio" OR "MMR" OR "Pregnancy-related death" OR "Childbirth-related death"

OR "Puerperium-related death" OR "Antenatal death" OR "Postnatal death" OR "Maternal health

outcomes" AND "Maternal healthcare intervention" OR "Antenatal care" OR "Labour care" OR

"Delivery care

Postnatal care" OR "Maternal healthcare strategies" OR "Maternal healthcare services" OR "Family

planning" OR "Contraceptives" OR "Maternal health promotion" OR "Maternal health education" OR

"Maternal healthcare facility" OR "Maternal healthcare infrastructure" OR "Maternal healthcare

equipment" OR "Maternal death surveillance and response" OR "MDSR" OR "MDGs" OR "SDGs" OR

"Prevention of mother to child transmission" OR "PMCT" OR "HIV counselling and testing" OR

"Financial support" OR "Training" OR "Maternal nutrition" AND "CLMV countries" OR/AND

"Cambodia" OR/AND "Laos" OR "Lao People’s Democratic Republic" OR "Lao PDR" OR/AND

"Myanmar" OR/AND "Vietnam"

https://doi.org/10.1371/journal.pone.0293197.t003
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through a complete dual review process and increase the number of relevant studies and qual-

ity of the review as well as to reduce unnecessary biases (Table 4). The independent literature

search was completed in Hinari, Google Scholar and PubMed from 13 July 2022 to 1st Septem-

ber 2022.

Developing tools. The researchers developed, pretested and applied three tools useful for

data search, paper selection and data extraction.

Excel sheet for search terms and search results. arranged all core search terms to be used

by both principal researcher and co-researcher specifically and equally. The number of titles

and abstracts screened via databases was recorded in the sheet according to the search result of

each search.

Inter-researcher Agreement (IRA) form. used for carrying out the proper assessment of

the includable papers by each researcher, providing reasons for exclusions and taking agree-

ment between researchers. The IRA form included the variables: paper title, authors’ names,

paper code, search engine, agreements of the researcher ("Yes", "No", and "Maybe") and rea-

sons for exclusion. If there were disagreements between researchers, re-screening practices on

"No" and "Maybe" comments were ensured. When developing some conflicts between two

researchers, the agreement was based on the decisions of the research supervisor.

Data Extraction Template (DET). was developed for collecting the required information

and pre-tested on a set of 10 selected papers for its clearness, understandability, applicability

and representativeness of all included studies. DET was structured with 21 items in three sec-

tions. The first section included "Paper title", "Author(s)", "Publication year", "Country of

study", "Study objective(s)", "Study design(s), "Sampling method(s)", "Study population", "Data

collection tool(s)", "Sample size", "Data analysis tools", the second section included "Socioeco-

nomic factors", "Maternal biological factors", "Maternal health awareness-associated factors",

"Community-associated factors", "Maternal health needs-associated factors", "Status and qual-

ity of maternal healthcare workforce", and "Health system- and maternal healthcare service

use-associated factors and the third section included "Quality scores" and "Study limitations".

Evaluation of search results. The researchers stopped a search when a number of search

results was not very different and the appeared papers were frequently duplicated or when the

relevant papers did not find after screening three pages of search results. Importantly, the

researchers screened the downloaded papers frequently whether the abstract contents of the

papers met the predefined review objectives for determining a need for further search.

Table 4. Contributions of review team members to review processes.

Review Process Contributions to review processes

Principal Reviewer (PR) Co-reviewer (CR) Supervisor (S)

Review Question PR

Research Design PR S

Research Protocol PR CR S

Literature Search PR CR

Study Selection PR CR

Critical Appraisal PR CR

Data Extraction PR CR

Data Synthesis and Interpretation PR

Paper Writing PR

Reviewing and editing CR S

Rewriting PR

Submitting Paper PR

https://doi.org/10.1371/journal.pone.0293197.t004
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Study selection

Through three main stages (identification stage, screening stage and selection stage) of the

PRISMA study selection flow diagram, the relevant ones were completely selected. The selec-

tion process of the review was a double-screening approach and two researchers consistently

applied the predetermined inclusion criteria to avoid systematic errors. Details of selection

processes were explained in the finding section (page 22).

Information extraction

Information extraction of this review was completed by the independent works of two data

extractors (researchers), for which a self-developed data extraction template (DET) with a

manual guide was used to collect the most applicable variables presented in 75 published

papers which met with the review objectives. The supervisor checked the reliabilities, com-

pleteness, and correctness of the information extraction processes and the extracted informa-

tion whenever each data extractor completed a set of 10 selected papers. The DETs were

exchanged between two data extractors for taking the agreements on information extractions.

Quality appraisal

A work of critical appraisal in a systematic review is incorporated to assess the researchers’

abilities to control the possibilities of bias in their research materials, methods and analysis. It

was also exercised to reduce irrelevant content, focus on the relevant content and provide the

review output with high-quality evidence [12]. However, the researcher practiced the appraisal

work for improving academic knowledge and skill only and the practice of the researcher and

decisions of the papers’ quality statuses did not concern with inclusion/exclusion of the papers.

In this work, JBI critical appraisal tool sets were chosen and applied according to the study

designs of the included papers. JBI stands for Joanna Briggs Institute and its appraisal tool sets

are available at: https://jbi.global/critical-appraisal-tools. The researchers’ reason for JBI use

was that the appraisal tool set was capable of assessing the methodological qualities of the dif-

ferent study designs and trustworthiness and relevancy of research outputs. Here, a checklist

for analytical cross-sectional study, checklist for case-control study, checklist for the cohort

study, checklist for prevalence study, checklist for qualitative study and checklist for the experi-

mental study were applied.

Data analysis

The data analysis of the review included two stages: descriptive analysis of the general informa-

tion of the included papers and qualitative analysis of key findings extracted from the included

papers. For descriptive analysis, excel 2019 was applied and frequencies, percentages, tables

and graphs were calculated and illustrated to show the constituents of background characteris-

tics of the included papers. In qualitative analysis, among different approaches: content analy-

sis, narrative analysis, discourse analysis, framework analysis and grounded theory, this review

analyzed all key extracted information through content analysis. The reason for applying con-

tent analysis, the analysis help researcher to identify themes, patterns and relationships of the

key extracted information, apply a manual method to exercise the open and axial coding of

similar findings and categorize eight themes (socio-economic factors, maternal biological fac-

tor, maternal health awareness-associated factor, maternal health need-associated factor,

maternal psychological factor, status and quality of the maternal healthcare workforce, mater-

nal healthcare service use-associated factor and community-associated factor) as predefined in

the review objective setting. Finally, the highlighted major themes were summarized and
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assembled according to the representatives of eight themes: socio-economic factors, maternal

biological factors, maternal health awareness-associated factors, community-associated factors,

maternal health need-associated factors, maternal healthcare workforce-associated factors,

maternal healthcare service use-associated factors and maternal psychological factors.

Ethical consideration

This systematic review ha vsery few ethical concerns because the researchers did not directly

collect any personal, sensitive and confidential information of human subjects [13]. Besides,

before commencing this review, the researchers submitted the review protocol with an ethical

form to both institutional review boards of Science & Technology International Myanmar

University (STIMU), Myanmar and the University of Bedfordshire, the UK for approval. Both

boards approved the protocol on 13th July 2022 with the Ethics Committee of the School Soci-

ety Community and Health (Public Health) (SSCHREC) application number (STI011-6-2022-

3-003). During the review, the researcher used only publicly accessible documents and

abstained from abnormal minimization or maximization of the original research findings.

Results

Summary of paper selection process

Two researchers first identified 1112 titles and abstracts by searching PubMed (n = 348), Goo-

gle Scholar (n = 496), and Hinari (n = 268) records. Following the completion of the identifica-

tion, 378 records were retained for further screening, while 734 records were excluded due to

duplications and ineligibilities. And the 378 full-text papers were screened using the inter-

reviewer agreement form. Two reviewers independently checked and counter-checked 174

papers against the review’s pre-determined inclusion/exclusion criteria. The reviewers rejected

99 of the 174 papers for a variety of reasons. Finally, 75 (6.7% of total identified records) full-

text papers remained for qualitative analysis (see Fig 3) (page. 23).

Background information of included studies

Since this study concentrated on the CLMV countries, all included studies took place in these

four countries. 27 of the 75 studies were from Myanmar, 23 from Laos, 13 from Cambodia,

and 12 from Vietnam.

Among the 75 studies, 54 discussed maternal death-related socioeconomic factors, 42 dis-

cussed maternal health needs, 30 discussed the influencing factors of maternal health literacy

promotion, 24 discussed the status and quality of maternal healthcare workforce, and 23 dis-

cussed health system and maternal healthcare services. 13 disclosed maternal death-related

maternal biological factors, while the remaining 19 disclosed community-associated and

maternal psychological factors influencing maternal health.

In terms of research designs, 36 studies were cross-sectional studies, 18 were qualitative

research designs, 11 were secondary data analysis, 7 were cohort research designs, 2 were case-

control research designs, and 1 was survey methods.

In this review, 19 studies were published between 2010 and 2014, and 25 between 2015 and

2018 and 31 between 2019 and 2022. And the total sample size for this systematic review was

2,361,463, with a sample size ranging from 23 to 2,214,339.

The quantitative information in this review was gathered using semi-structured interview

questionnaires (n = 62) and the qualitative information was gathered through focus group dis-

cussions and key informant interviews (n = 13).
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In terms of data analysis tools, 32 used multivariate analysis, 20 used descriptive analysis, 13

used thematic coding analysis, and the remaining 10 used logistic regression, operational anal-

ysis, sequential regression, and the student t-test.

According to the JBI criteria, some cross-sectional studies (12.5%, n = 6) did not mention

pre-testing data collection instruments and Cronbach alpha values as well as the standardiza-

tion of the instruments. And (25%, n = 12) studies also did not explain how they identified the

confounding factors. However, all of (100%, n = 18) qualitative studies, all of (100%, n = 2)

case-control studies and 6 out of 7 (85.7%) cohort studies were found to be fully completed

with JBI criteria (Table 5).

Fig 3. Flow diagram of paper selection process.

https://doi.org/10.1371/journal.pone.0293197.g003
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Table 5. Appraisal results per JBI checklist.

Cross-sectional Studies (n = 48)

Criteria Number of the included papers

Yes No Unclear Not Applicable

Defining inclusion criteria 48

Details of study population and setting 48

Valid and reliable measurement of exposure 48

Use of standardized measurement 42 6

Identification of confounding factors 36 12

Dealing with confounding factors 35 13

Valid and reliable measurement of outcome 48

Use of appropriate statistical analysis 48

Qualitative Studies (n = 18)

Congruity between stated philosophical perspective and methodology 18

Congruity between the research methodology and the research question or objectives 18

Congruity between the research methodology and data collection methods 18

Congruity between the research methodology and data analysis 18

Congruity between the research methodology and the interpretation of results 18

Statement locating the researcher culturally or theoretically 18

Influence of the researcher on the research 18

Adequate representativeness of participants, and their voices 18

Ethical consideration 18

The link between conclusions and the analysis and interpretation 18

Cohort Studies (n = 7)

Recruitment of two groups from the same population 7

Measurement of exposures in both groups similarly 7

Valid and reliable measurement of exposure 7

Identification of confounding factors 7

Dealing with confounding factors 6 1

Absence of outcomes in both groups before the study 7

Valid and reliable measurement of outcome 7

Sufficient follow-up time 7

Complete follow-up time, if no, reason 7

Addressing incomplete follow-up time 7

Use of appropriate statistical analysis 7

Case-control Studies (n = 2)

Comparable groups 2

Appropriate match of case and control 2

Use of same criteria 2

Use of standardized measurement 2

Use of equal measurement between case and control 2

Identification of confounding factors 2

Dealing with confounding factors 2

Valid and reliable measurement of outcome between case and control 2

Enough exposure time 2

Use of appropriate statistical analysis 2

https://doi.org/10.1371/journal.pone.0293197.t005
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Factors influencing maternal death

Socio-economic factors. Women with lower socioeconomic status had less access to qual-

ity maternal and reproductive healthcare services and were at a higher risk of maternal death

(Table 6). According to the findings of this review, family income was a significant factor that

was strongly associated with maternal and reproductive healthcare access and maternal death

outcomes [14, 15]. It was also found that poorer women were about 5 times (95% CI, 2.2–9.6)

more likely than richer women to object to high-cost antenatal care services, obstetric and

gynecological care, and ultrasound machine management [16–22].

Furthermore, occupation of both women and husbands was important for positive mater-

nal health outcomes. Pregnancies were 40–45% less likely to be delivered in a hospital if their

husbands worked in agriculture or unskilled manual labor [23] and the chances of developing

post-partum complications were about 30% if the pregnancies were manual or agricultural

laborers, The repetitive abortion rates (30–40%) among female sex workers were 20–26%

higher compared to these rates (10–14%) among farmers [24].

It was also discovered that maternal health care services utilization and poor maternal

health outcomes were highly correlated with mother education [25–27]. Furthermore, a study

found that pregnant women with higher education received more than 7 times of antenatal

care, while women with middle education levels received approximately 6 times of antenatal

care, women with primary education levels received approximately 5 times of antenatal care,

and those with no education received less than 4 times of antenatal care (P0.000) [28].

In terms of male involvement, having a supportive husband was positively correlated with

current contraceptive use, antenatal care practices, and delivery plans. Women who had hus-

bands who supported contraception were more likely to succeed in family planning than other

women [29]. Similarly, the studies concluded that favorable decisions made by husbands, gen-

der, and societal norms had a significant impact on women’s access to antenatal care, con-

traceptive choice, and delivery options [30, 31]. However, it was discovered that most

husbands’ perspectives were that discussions about pregnancy care, family planning, and deliv-

ery cases were not their concerns [32].

In terms of residence, rural women (54.6%) were more likely than urban women (61.7%) to

have lower institutional delivery and skilled birth attendance, indicating that geographical bar-

riers influenced the availability of maternal healthcare services and maternal health outcomes

(P< 0.01) [23, 32]. Long geographical distances and difficult-to-reach areas were major factors

in the second delay of maternal deaths, and it was determined that the second delay was

responsible for more than 80% of rural mother deaths [26].

Furthermore, rather than financial constraints, the delay in seeking care or the first delay

that could lead to the mother’s death was heavily influenced by certain social and cultural

beliefs. Pregnant women’s lack of empowerment, the influence of spiritual healers, a close rela-

tionship with traditional birth attendance, and medication misuse were all important factors

in the delay in seeking care [18, 29, 33–35]. It was also discovered a culture in some ethnic

groups that may lead to maternal death, in which pregnant women had to go into a forest for

their births, where births were performed by themselves or with the assistance of their hus-

bands, and then spend three days afterwards [21].

Maternal biological factors. Early and older marriage ages were found to increase the

likelihood of not receiving quality antenatal care, and elderly pregnant women were more

likely to rely on traditional therapies. Early childbirth age was statistically associated with

birth-related complications and missed postnatal follow-up care (Table 7) [22, 34].

Furthermore, higher parity was significantly associated with gestational diabetes mellitus

(GDM), which in turn was significantly associated with maternal mortality [46]. It was argued
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Table 6. The influence of socioeconomic factors on accessing maternal health care services and high risk of maternal deaths.

Exposures and Studies Outcomes Strength of Difference

Family income

Ir et al., 2010 [15]

Ye et al., 2010 [16]

In comparison to women with low family incomes, women with high incomes were

more likely to accept quality antenatal care services

OR = 3 (1.2–5.7)

Binder-Finnema et al., 2015 [17]

Dingle, Powell-Jackson and Goodman, 2013 [18]

Do Kim Ngan et al., 2013 [19]

Sanaphay et al., 2014 [20] Sychareun et al., 2012

[21]

Sychareun et al., 2013 [22]

Tran et al., 2019 [23]

Overall antenatal care insufficiencies were more likely to be found among rural and

poor pregnant women than in their counterparts

OR = 5 (2.0–10.4)

Douangphachanh et al., 2012 [37]

Kawaguchi et al., 2021 [33] Maung et al., 2020

[31] Milkowska-Shibata et al., 2020 [38]

A strong significant association occurred between high household income and

delivery at health facilities

OR = 2.4

P<0.000

Goland, Hoa and Målqvist, 2012 [39] Among ethnic minority women, the poor had a higher chance of not receiving

professional antenatal and obstetric care and a higher chance of not getting

competent birth attendance

OR = 6.27 (2.37–16.6)

OR = 25.5 (, 11.4–56.8)

Thandar et al., 2019 [40] Women in the second, middle and fourth quintiles of the wealth index showed better

maternal health outcomes than those in the lowest quartile

P<0.007

P<0.08

P<0.019

Khaing et al. 2019 [41] A high level of family income was a significant predictor of seeking sufficient

frequencies of antenatal, delivery and postnatal care as well as positive maternal

health outcomes

AOR = 1.95 (0.99–3.84)

Occupation

Khine and Sawangdee, 2022[42] Pregnant mothers who were general officers and managers were more likely to

receive qualified antenatal care

OR = 1.06–1.1

Sakuma et al., 2019 [43] Being farmers were the determinants of low outcomes of maternal and child

healthcare services.

P<0.002

Duff et al., 2018 [44] Being female sex workers had more chance to become physical/sexual violence and

high risk for unwanted pregnancy.

AOR = 1.75 (1.10–2.78)

P<0.003

Sopheab et al., 2015 [45] Being workers in karaoke bars was more likely to be at risk of induced abortion and

its consequences than other employees.

OR = 3 (2.7–8.36)

Education

Douangphachanh et al.,2012 [37]

Phathammavong et al., 2010 [36]

Tran et al., 2019 [23]

Ye et al., 2010 [16]

Educated mothers and their partners had

• higher likelihood of having gone to the ANC

• lesser probability of home births

• better figures of maternal health outcomes

• OR 5.3 (P<0.000)

• OR 5.1, (P<0.000)

• OR 4.1, P<0.000)

Goland, Hoa and Målqvist, 2012 [39] Illiterate women had

• higher probability of not receiving the recommended antenatal and postnatal care

• giving birth with unskilled birth attendance

• suffering from worse pregnancy-related complications

• OR = 2.95 (1.70–5.12)

• OR = 6.33 (3.33–12.0)

• (P<0.033)

Yasuoka et al. 2018 [46] Women with no education were five times less likely to reach the recommended four

times of quality antenatal care

AOR = 5.5 (1.74–17.37)

Male involvement

Sychareun et al., 2012 [21] The delivery process, maternal and child nutrition and contraceptive use of rural

women were significantly influenced by their husbands and family members

P<0.003

Alvesson et al., 2012 [34] Male involvement was important for motivating, psychological support and financial

support to be safe, happy and healthy mothers’ lives and was highly associated with

positive maternal health outcomes

AOR-6.08–1.48–25.97,

(P<0.012)

Residence & Ethnicity

Milkowska-Shibata et al., 2020 [38] Rural women were more likely to miss follow-up antenatal care and the required five

antenatal appointments.

OR = 2.92 (1.58–5.38)

(P<0.01)

Thandar et al., 2019 [40] Rural geographic location was related to the indirect causes of maternal deaths such

as low maternal health knowledge, higher prevalence of maternal smoking and

drinking and traditional cultures affecting maternal health

(Continued)

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 16 / 31

https://doi.org/10.1371/journal.pone.0293197


that the majority of maternal deaths occurred between the ages of 30 and 39, and that the

majority of maternal deaths from eclampsia and postpartum hemorrhage occurred in this age

range [26]. It was also determined that unmarried teenagers and young mothers had higher

rates of preterm birth, unsafe abortion, and postpartum hemorrhage [47]. On the other hand,

it was discovered that pregnancies over 35 years old with maternal underweight had a higher

chance of abortion (67–85%), preterm delivery (13–30%), and low birth weight (66–67%) [22].

Maternal health awareness-associated factors. Mothers who were unaware of preg-

nancy-related signs and symptoms for referral, the benefits of ANC services, and the conse-

quences of unplanned pregnancy had a higher risk of poor maternal health outcomes

(Table 7). Similarly, women with low maternal health awareness were more likely to have a

home birth with traditional birth attendance and a low prevalence of quality antenatal care

coverage [28, 34]. According to one study, approximately one-third of HIV-positive pregnant

women had less access to maternal health education and family planning education [48].

Furthermore, young women and primigravidae had significantly lower rates of sexual

reproductive health discussion [47] and rural mothers had a lower awareness of pregnancy

and childbirth complications, as well as postpartum dietary restrictions [49, 50].

Maternal health need-associated factors. Access to healthcare facilities was a significant

determinant of high maternal mortality (Table 8). Due to the examination of unskilled axillary

midwives, the absence of appropriate laboratory equipment, and the lack of examination

instruments, women from remote areas frequently missed their pregnancy-induced hyperten-

sive conditions [34]. It was also reported that the majority of rural mother deaths were caused

by a lack of access to skilled birth attendance and unskilled and incorrect management of tra-

ditional birth attendance, as well as the consequences of birth-related complications being

more prevalent among rural pregnant women managed by unskilled birth attendance [22, 36,

45]. Contrary to popular belief, wealthy pregnancies had higher demand for HIV testing, Syph-

ilis testing, ultrasound screening, skilled birth attendance, high-quality antenatal care services,

and institutional deliveries [17, 33].

Table 6. (Continued)

Exposures and Studies Outcomes Strength of Difference

Wai et al., 2016 [32] Rural geographic location was related to the direct causes of maternal deaths such as

• low antenatal care coverage and

• higher delivery by traditional birth attendance

• OR = 0.36 (0.29–0.43)•

OR-0.29 (0.24–0.35)

Phathammavong et al., 2010 [36] Compared to highland mothers, the mothers from low and middle land were more

likely to receive full times of antenatal care.Compared to mothers from the villages

with rural health centres, mothers from the villages without rural health centres are

•less likely to have full-time antenatal care

• more likely to give their births at home

• OR = 4–7

• OR = 3.5 (1.95–6.35)

• OR- = 4.27 (1.81–10.09)

Goland, Hoa and Målqvist, 2012 [39] Pregnant women living in a poor household had risk of not getting quality antenatal

care as compared to those living in a non-poor household.

OR = 9.69 (5.15–18.24)

Health-seeking practice & culture

Samandari, Speizer and O’Connell, 2010 [30] Lower probabilities of using contraception and higher probabilities of induced

abortion were due to the ultimate decision-making power of the spouses and no

power of women for any decision

Sychareun et al., 2012 [21] During birth at home, traditional healers, the impact of mother-in-law and the

influences of family members and neighbours were other problematic issues leading

to delay in seeking care

Sychareun et al., 2013 [22] Respecting the elders from the communities and abnormal beliefs in ghosts and

spirits, calling a religious ritual before seeking care were found to be major

contributors to delays

https://doi.org/10.1371/journal.pone.0293197.t006
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Table 7. The influence of maternal factors on accessing maternal health care services and high risk of maternal deaths.

Exposures and Studies Outcomes Strength of Difference

Maternal biological factors

Douangphachanh et al.,
2012 [37]

Compared to women with more than two living children, those with less than two children were

more likely to take safe and institutional deliveries

(OR-2.3, P<0.001)

Målqvist et al., 2013 [26] Older age at pregnancy and children and multiporous women were highly associated with maternal

deaths,

However, maternal age was not linked to pregnancy care and birth location

(P<0.000)

(P = 0.678).

Gilder et al., 2014 [47] Pregnancy age more than 35 years had higher GDM prevalence than pregnancy age less than 35

years.

10.1% (95%CI- 6.1–14.0) versus

5.3% (95%CI- 2.3–8.2)

Thandar et al., 2019 [40] Old-age pregnancies and pregnancies who had a family history of diabetes were at high risk of

GDM, GDM was also associated with other underlying diseases linked to maternal deaths

(P<0.008)

Khaing et al., 2019 [41] Women who had a history of childbirth with skilled birth attendance, low parity and were 25–34

years had double the likelihood of giving birth with skilled birth attendance compared to their

counterparts.

AOR = 2.47; (1.15–5.30)

Nguyen et al., 2018 [52] Pregnant women aged between 25–35 years were significantly associated with

• low fruit intake and

• gestational weight gain

(P<0.05)

(P<0.02).

Maternal health awareness-associated factors

Ye et al., 2010 [16] Women who were highly informed about maternal and reproductive healthcare and related services

(e.g., HIV testing) were more likely to receive ANC services than their counterparts.

Better maternal health outcomes were highly associated with the maternal positive attitudes

regarding ANC services

OR = 6.5(2.4–17.6)

OR = 3 (1.3–7.1)

Khine and Sawangdee,

2022 [42]

Pregnancies who were aware of the danger signs of pregnancy and childbirth were more likely to

take institutional deliveries and postpartum care.

OR = 3

Yanagisawa et al., 2015

[53]

Women who received antenatal care from skilled healthcare providers were

• more likely to receive HIV and nutritional counselling and

• more likely to be high HIV testing and low anaemia

OR = 6–10

OR = 2.499 (1.746–3.578)

Kikuchi et al., 2018 [54] The study by had a significant association between high awareness levels of postnatal care and

continuation of postnatal care

(P<0.000).

Khaing et al., 2019 [41] Women who had previous pregnancy and newborn care experiences were more likely to accept

delivery and postnatal care provided by skilled birth attendants.

AOR-13.53 (3.13–58.40)

Horiuchi et al., 2020 [55] Women who had no prior maternal health literacy promotion had a lower chance of getting

childbirth and postnatal care by skilled birth attendance than those who had maternal health

literacy promotion before pregnancy.

79% versus 90%

https://doi.org/10.1371/journal.pone.0293197.t007

Table 8. The influence of maternal factors on accessing maternal health care services and high risk of maternal

deaths.

Exposures and Studies Outcomes Strength of

Difference

Maternal health need-associated factors

Milkowska-Shibata MA, et al.,

2020 [38]

Win T, Vapattanawong P and

YE P, 2015 [27]

Ye et al., 2010 [16]

Demands for maternal healthcare services were higher among

women who had a long distance to healthcare facilities than

among those who were close to healthcare facilities.

OR = 4.5 (2–

10.4)

Goland, Hoa and Målqvist,

2012 [39]

Relatively low coverage of reproductive healthcare services was

very common among uneducated ethnic minority women.

OR = 6.85

(4.01–11.7)

Nguyen PH, et al., 2012 [25]

Sychareun et al., 2012 [21]

Having gender-based violence experiences including physical,

emotional, and sexual assault was substantially correlated with

the unwillingness of taking antenatal care services, induced

abortion and recurrent induced abortion.

OR = 1.61

(1.202.16)

OR = 2.22

(1.483.32)

https://doi.org/10.1371/journal.pone.0293197.t008
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Maternal psychological factors. Maternal psychological factors played a significant role

in lowering maternal mortality ratios [19] (Table 9). Maternal depression syndromes (MDS),

postpartum depression (PPD), and maternal stress (MS) were more common among primi-

gravidae than multigravidae, as were hesitations for childbirth, breastfeeding, and baby care,

and primigravidae were afraid to seek maternal healthcare services at public health facilities

[18]. It was also reported that the main psychological support factors for promoting maternal

health outcomes are respectful maternal care, respect for maternal dignity, and emotional sup-

port [51]. Meanwhile, during childbirth, pinching, slapping, and shouting by healthcare pro-

viders had a negative impact on maternal psychological conditions [30].

The status and quality of the maternal healthcare workforce. Relating to the quality of

the maternal healthcare workforce, it was claimed that most maternal deaths came from home

deliveries with untrained traditional birth attendances [14, 34]. It was also claimed that the

trained birth attendance (TBA) handled pregnancy and childbirth complications in an unsci-

entific and unsafe manner, which could result in maternal deaths [18]. Maternal deaths were

found to be affected by the entry of new healthcare providers (e.g., fresher Mid-wives with less

expertise on childbirth and revision of maternal complications), the lack of experience during

births (e.g., less one year of service), the lack of continuous medical education, and the low

quality of basic healthcare providers [28, 33, 58, 59].

Furthermore, it was discovered that the working experiences of health care providers and

maternal services were significantly related to the correct decision on maternal emergencies

and patient utilization rates (r = 0.301, P0.008) [47, 51].

Maternal healthcare services use-associated factors. In CLMV countries, women from

some areas were restricted from accessing and using reproductive healthcare facilities, affect-

ing the regularity and quality of antenatal care services and contributing to high maternal mor-

tality ratios. According to one study, the frequency of mothers receiving antenatal care services

was very low in hilly, remote, and rural areas although mobile and field maternal healthcare

services were provided for higher coverage of antenatal care [15]. Furthermore, many com-

plaints of local pregnant women were reported, including low satisfaction with many supply-

side issues, payments for public maternal healthcare services, under-quality services in health

facilities, very long waiting times, negligence of patient complaints, and less dutiful responsi-

bilities [18]. Additionally, underdevelopment of healthcare infrastructures and a lack of

Table 9. The influence of maternal factors on accessing maternal health care services and high risk of maternal

deaths.

Exposures and

Studies

Outcomes Strength of

Difference

Maternal psychological factors

Thongmixay S, et al.,
2020 [56]

Regarding contraception, non-married women were reluctant to seek

contraceptives in public health facilities and because of higher client

satisfaction, long-term users were more willing to pay for

contraceptive methods: intrauterine device and implant use.

(P<0.001)

Fellmeth et al., 2021

[57]

Community, family and husband support were strongly related to

maternal depression.

Maternal depression was more likely to occur among women having

support from their husband, family and environment than those

without support.

OR = 2.5 (1.05–

5.49)

Myo T, et al., 2021 [58] The relationships between antenatal care services and PPD were

noted, -

• travel time to health facilities and PPD

• frequency of antenatal care and PPD and

• post-natal care within 24 hours and PPD

(P<0.0001)

(P<0.003)

(P<0.05).

https://doi.org/10.1371/journal.pone.0293197.t009
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medical supplies were identified as major barriers to providing effective care and high-quality

services [21, 60].

A study also found that policy and strategic plans for improving maternal mortality ratios

were completed only at the highest administrative levels, but were impractical at the imple-

mentation level [58]. Another study found that maternal health management information sys-

tems, maternal health monitoring and evaluation processes, and health insurance systems

were technically and financially deficient [21]. The other studies discussed how, despite the

importance of axillary midwives in implementing maternal healthcare services in remote

areas, only one training was implemented and no further refresher or formal training was pro-

vided [16, 55]. It was argued that the reasons for basic health providers not being less dutiful

and responsible for staying in the assigned health facilities full time were due to a lack of any

incentives, motivations, educational developments, unsafe conditions and language barriers, a

lack of a sufficient supply of essential medicines, and logistics [51, 54, 61].

Community-associated factors. The main sources of uncertainty in maternal and repro-

ductive healthcare coverage were a lack of community empowerment and a lack of training for

volunteer health workers (VHWs), particularly in hard-to-reach areas [15]. The VHWs could

help with the requirements for timely referral (e.g., vehicles, carriers, and manpower), over-

coming language barriers, and reducing second delay that is one main cause of maternal

death. However, for effective maternal healthcare, community involvement and the availability

of VHWs could not overcome some barriers such as long distances and walking time to the

nearest medical centers [14, 30, 32, 33]. On the other hand, village leadership and collaboration

with healthcare professionals had a greater impact on community-based maternal healthcare

services [21]. Furthermore, it was critical for healthcare providers to have mutual respect and

effective communication with community leaders in order to improve the quality and demand

for maternal healthcare services [51].

Discussion

In this review, family income was shown to be a strong and significant factor that was substan-

tially related to maternal and reproductive healthcare access and maternal mortality [62]. Preg-

nant women with low family income were difficult to access quality antenatal care services and

were not affordable to actual costs and service delivery charges. In this conclusion, a high pro-

portion of maternal mortality was more significant in pregnant women with low family

income. The Nigeria study claimed that the economic development differs among different

geographic and income types of the family which in turn affects maternal health care and mor-

tality disproportionately and the high levels of poverty limit access to quality health care and

human development index [62]. Actually, the governments of CLMV countries are less ability

to propose the initiative programs such as the cost share program for maternal health care ser-

vices and a pregnancy-peer group fundraising programme. Moreover, the stakeholders in

CLMV countries have small numbers of the local health committee and pregnancy and baby

love organizations which can pool the necessary funds and support other necessities for poor

pregnant women [6].

The degree of maternal education was found to be a significant determinant of maternal

mortality in CLMV countries. Education increased the probability that women and their part-

ners had attended antenatal care services, decreased the risk of home deliveries, and improved

maternal health outcomes. Illiterate women had a greater likelihood of not obtaining the pro-

posed prenatal and postnatal care and of giving birth with incompetent birth attendants. Simi-

lar experiences occurred in Africa and Latin America that women with no education had a 2.7

times greater risk of maternal death than those with one to six years of education, while those
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with more than 12 years of education had a two times greater risk [63, 64]. In this issue, the

authorities of the Department of Health from CLMV countries insufficiently practice media

roles such as (Television, Radio, Facebook, and Channel Programmes) rather than Vinyl, post-

ers, pamphlets, books, journals, magazines and newspapers in maternal health awareness pro-

motion campaigns among illiterate pregnant women. Further, sex education programmes in

schools could not continuously be expanded and implemented with the cooperation of the

Ministry of Health and the Ministry of Education to distribute maternal and reproductive

health messages from students to their families to their communities [6].

Although the child-birth procedure was directly related to pregnant women themselves,

this review revealed that the husband and family members played many important roles in

maternal healthcare decisions and outcomes. Male involvement was essential for motivating,

supporting psychological and material support, and ensuring that mothers lived in safe, happy,

and healthy zones. It was also deeply connected with good outcomes for maternal health.

These critical experiences occurred in most countries and the study of rural Ghana pointed

out that socio-cultural practices of males had impact on maternal mortality. Lack of male

involvement will lead to increased maternal mortality and contribute to unwanted pregnan-

cies, pregnancy malnutrition, low use of prenatal and postnatal care facilities, and high rates of

illegal abortions [63]. In spite of this importance, the authorities from CLMV countries stills

require widely implement intensive public education on the importance of male involvement

in the Safe Motherhood Programme and couple counselling practices to promote the roles of

the husbands in antenatal care services and during the delivery [6].

Regarding the residence and cultural factors, rural women were more likely than urban

women to deliver at home and have birthed with the traditional birth attendance (TBA), show-

ing that geographic constraints had a significant impact on the accessibility of maternal health-

care services and maternal health outcomes. This review found that rural pregnant women

had more behaviours of smoking and alcohol drinking and different traditional cultures

impacting maternal health. These cultural practices were very similar to the China’s hard-to-

reach and migration situations. According to the argumentation of China study, pregnant

mothers from China’s hard-to-reach and migrant areas who had different unacceptable behav-

iours and cultures were 4.6 times more likely to die from pregnancy and childbirth-related

causes, to get illegal deliveries and to reject antenatal and postnatal care provided by the gov-

ernment [65]. Especially, in CLMV countries, there are a smaller number of metropolitan

areas that typically have better emergency obstetrics services than rural [6]. Women in rural

regions may not be aware of the significance of the conditions that are linked to maternal mor-

tality due to inadequate health facility resources.

Concerning maternal biological factors, there was a correlation between maternal health-

care services preferred and the age of women at marriage, pregnancy, delivery, timing of preg-

nancies, and the number of children still alive. Early and older ages at marriage were shown to

increase the risk of inadequate prenatal care, and older pregnant women were found to be

more likely to rely on traditional remedies. Teenage mothers and women who are towards the

end of their reproductive years are shown to be at the highest risk of maternal death. Maternal

death rates are significantly higher in early marriage and teenage pregnancies (under 16 years

old). This may be because young women’s pelvic structures are not ready to carry fetuses,

which increases the chance of labour obstruction and, in the worst-case scenario, may result in

maternal death. In addition, early marriages subject young women to early parenthood and

complicated pregnancies that could result in maternal mortality. Because of their physiologic

immaturity and general lack of social and economic resources, adolescent females are known

to experience several obstetric problems more frequently and with greater severity. These

include perinatal mortality, preterm birth, low birth weight, premature birth, anaemia,
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malnutrition, cephalopelvic disproportion, vesicovaginal and recto-vaginal fistulae, and preg-

nancy-induced hypertension. Maternal biological factors were widely discussed in many other

studies conducted in developing countries [66–68]. In their revelations, maternal age was sig-

nificantly associated with maternal mortality, especially older women and adolescents were

high-risk groups for maternal mortality. The greatest number of maternal deaths occurred in

the age groups of less than 20 years and more than 35 years and among multiparous women.

Ageing and a higher risk of pregnancy complications brought on by non-obstetric diseases are

contributing factors in older pregnancies (those involving women over 40). Further, the num-

ber of pregnancies a woman has affects the risk that she would pass away during pregnancy or

childbirth. Women who have their first child (Primigravida, P = 0) or five or more children

(Multigravida, P>4) are thought to have an increased risk of dying from maternal causes.

Additionally, a close succession of pregnancies and lactation periods worsen the mother’s

nutritional status because there is insufficient time for the mother to recover from the physio-

logical stresses of the preceding pregnancy before she is subject to the stresses of the next preg-

nancy. Consequently, it has been discovered that multigravidas had higher rates of maternal

death than primigravida [66–68]. To cut the strong association between maternal age and

maternal mortality, contraception is available and effective but the expansion of family plan-

ning healthcare centers and counselling services are less effective in CLMV countries [6].

Respecting maternal health awareness-associated factors, this review concluded that poor

maternal health outcomes were more predominant in mothers who were lack of health aware-

ness of pregnancy-related emergency signs and symptoms, the benefit of antenatal care ser-

vices, and the effects of unplanned birth. Better maternal health outcomes were strongly

correlated with maternal positive attitudes toward ANC services. Women who were more

knowledgeable about maternal and reproductive healthcare and related services were 6.5 times

more likely to receive antenatal care services than those who were less knowledgeable. The

studies in Africa [69] and Nigeria [70]. consistently reported that health awareness of maternal

was significantly associated with the maternal health outcome and maternal mortality. The

advantage of quality natal care services and effective decisions on the timing of pregnancy,

family planning, and birth plan was based on the level of health awareness of pregnant women.

It was discovered that literacy level and maternal fatalities were associated, which may be

attributed to many effects of knowledge for healthy practice and health service consumption.

Therefore, it’s crucial to provide knowledge about reproductive health services and promote

health to lower maternal mortality.

With reference to community-associated factors, this review could conclude the impor-

tance of community empowerment and training and availability of VHWs in maternal health-

care promotion in the rural and remote areas of CLMV countries. A scoping review on the

experiences of low- and middle-income countries claimed that only governmental healthcare

departments could not provide comprehensive maternal healthcare activities to every mother

in different settings and there were many regions of low- and middle-income countries where

formal health system could not cover, for which community support and roles of VHWs were

valuable [71]. For the poor from rural and remote areas, the communities and HVWs should

be active in declining the deaths of their pregnant women and the community-based interven-

tions led by the community leaders and VHWs should be implemented alongside healthcare

providers. Understanding the factors that influence maternal mortality at the community level

is essential from the standpoint of policy because this is the level at which most policy is imple-

mented. The implementation gap may be evident when the lack of linkages between interven-

tions in health facilities and the communities they serve occurs. Community participation is

used as a strategy to understand these local realities, especially in the field of health promotion,

and to include local communities in the planning and implementation of health programs
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including maternal and child health. Community participation creates an opportunity for

community members to share challenges related to maternal and child health and ask for help

[72]. Further, the important roles of the local community and VHWs in maternal healthcare

improvement that the Ministry of Health in CLMV countries should develop protocols for

community-based interventions, home-based intervention packages, community empower-

ment and engagement, training and incentive programmes for VHWs, and medicines and

medicinal supply system.

In respect of maternal health needs-associated factors, this review found that a large propor-

tion of mothers who had no access to professionals’ reproductive health care services was one

major cause of high maternal mortality in CLMV countries. These constraints were consis-

tently reported in several studies included in this review. China research stated that maternal

mortality reduction activities were difficult to achieve due to the main concerns of difficult-to-

access areas which in turn relate to the development of other barriers such as language and cul-

tural barriers, transportation barriers, socio-economic barriers, and negative perceptions

toward maternal healthcare [73]. Similarly, a Ghana study supported these findings that many

socio-cultural barriers to maternal and reproductive health care were the consequences of

inaccessible refrainment [74]. From this issue, this review recommended three options. The

first one was that the governments of the CLMV countries should allocate more budget for

upgrading and expanding rural healthcare facilities and maternal healthcare packages and pri-

oritizing the development of roads and transportation infrastructures to medical centres to be

approachable to maternal and reproductive healthcare services within minimal hours. The sec-

ond one was that the Ministry of Health in CLMV countries should develop and implement

more collaborative actions with local leaders, local health authorities and other non-profit

organizations focusing on different supplies of maternal health needs. The third one was that

the Department of Health and Education in CLMV countries should practice local-tailored

approaches such as opening local birth centres, establishing community midwife programmes,

and implementing peer education programmes for women.

Another important revelation of this review on high maternal mortality in CLMV countries

was the inequalities in the types of maternal healthcare services and the quality of healthcare

providers. In CLMV countries, approximately 2 in 10 mothers came from hard-to-touchable

areas and they had not received maternal health-related services such as examination of preg-

nancy, HIV and Syphilis counselling and testing, deworming, iron and Vitamin B1 and A sup-

plementation, TT immunization, contraceptive and nutritional counselling, and care of

pregnancy- and childbirth-related complications. These experiences in CLMV countries were

very similar to the events in India’s hilly and valley regions. An Indian study on inequalities in

maternal healthcare access between the hilly and valley areas revealed that antenatal care visits,

institutional deliveries, and other supporting services for maternal health were very limited,

leading to high maternal mortality in these areas [75]. From this conclusion, this review rec-

ommended that the health authorities from the Department of Health from the regions in

CLMV countries, where maternal mortality was high, should provide special efforts such as

collecting maternal base-line data and estimating the possible target of pregnancy, estimating

and supplying maternal health-related drugs and equipment, training the existing local tradi-

tional healers, recruiting maternal healthcare promotors, supervising and evaluating the qual-

ity of maternal healthcare services and conducting scientific research. Additionally, local

government authorities should look for more effective approaches and strategies in bringing

changes in maternal healthcare-related issues including vocational training for women, provi-

sion of opportunities for reading and focus group discussions, and other options impacting

maternal education, economics and psychology.
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Despite efforts to speed up comprehensive maternal healthcare and reduce maternal mor-

tality, the CLMV countries faced a serious shortage of maternal healthcare workforce, espe-

cially in rural settings. Regarding the maternal healthcare workforce, this review concluded

that most of the maternal mortality was due to a shortage of healthcare workforce in the

CLMV countries. These critical challenges occurred in many countries in different forms

including a shortage of qualified healthcare providers, a shortage of healthcare workforce,

unequal distribution of skilled healthcare providers, and limited access to skilled healthcare

providers [76]. From these issues, this review recommended that the recruitment policy of

healthcare providers should be based on residence and locality of assigned staff, the entrance

of medicinal universities should be based on local manpower needs rather than academic qual-

ification, and healthcare providers operating in remote areas should have more chance of

career development and their pay scales should be double or triple and other additional incen-

tives should be more in healthcare providers in hard-to-reach areas. Besides, this review con-

cluded that many maternal deaths in CLMV countries arose from the deliveries of unskilled

traditional birth attendance, which did not mean due to unskilled birth attendance and their

root causes were poor knowledge and unavailability of delivery equipment. An Indian study

on the performance of Axillary Nurse Midwives (ANM) claimed that training and recruiting

local ANM is an effective intervention for overcoming the shortage of the maternal healthcare

workforce [77]. Accordingly, this review also recommended that health authorities in CMLV

countries should conduct training and recruitment for a sufficient number of local axillary

nurse midwives. The scope of work of axillary nurse midwives should be expanded and their

necessary skills should cover abortion care, delivery management, the administration of miso-

prostol, oxytocin, and intravenous fluids, bimanual uterine compression for postpartum

haemorrhage, management of minor lacerations, infection control and management, manage-

ment for maternal emergencies, management of puerperium sepsis, administration of magne-

sium sulphate, TT immunization and well-preparing referral techniques. Moreover, the

training should be ongoing, supervised and refreshed.

In relation to the associated factors of maternal healthcare service utilization, this review

reported that low utilization rates of natal care services among women from rural or remote

areas were due to supply-side constraints. Many studies included in this review revealed that

different supply-side constraints that occurred in CLMV countries included increased absen-

teeism, inabilities to retain competent healthcare professionals, inconsistent assignment of the

healthcare workforce, weak technical guidance and poor human resource management.

Besides, this review also reported that mobile and outreach maternal healthcare services were

very few or lacked in the difficult-to-reach areas in CLMV countries, consequently, service uti-

lization rates were low. These similar experiences were found in the maternal and reproductive

health programmes in India [78], Western Kenya [79], Northern Ghana [80] and Malawi [81].

The studies from these countries consistently reported that the distance and time, socioeco-

nomic factors of community and the availability of staff, medicines and medicinal equipment

were barriers to comprehensive maternal healthcare between provider sites and service user

sites [78–81]. To reduce supply-side constraints affecting maternal healthcare service utiliza-

tion in CLMV countries, this review recommended that health authorities from the Depart-

ment of Human Resource Management should estimate and balance the minimal adequacy of

health staff, and the Department of Education should provide appropriate, sufficient and fol-

low-up training on all available staff, the Department of Health should balance staff’s availabil-

ity and duties with their likelihood needs and the Regional and District Health Departments

should develop strategic tour plans of maternal healthcare packages for the remote areas and

implement the plans as schedules and with the highest quality.
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This review concluded that the maternal healthcare utilization rates were low due to the dis-

satisfaction of mothers with service provision-related issues such as out-of-pocket expenses,

few servicing hours, violation of patient privacy, poor and unclean infrastructures, prolonged

waiting times, and lack of adequate and private space for pregnancy- and childbirth-related

services. These challenges were consistently reported outsides of CLMV countries [78–81].

From this point of view, this review recommended that the National Health Implementation

Systems from CLMV countries should allocate timely pay for purchasing and repairing basic

infrastructures and essential inputs for maternal healthcare services, and expand and assign

healthcare counselling sections and counsellors. To reduce the high congestion of maternal

cases and respect patient privacy, comprehensive maternal health facilities, laboratory facilities

and other one-stop service facilities should be provided alongside by either constructing more

maternal health compounds or upgrading the existing ones. Besides, maternal health-related

policy and strategic plans were on paper and not effective for improving maternal mortality

outcomes. As recommended by other studies on their findings, every strategic plan developed

for maternal health needs to be community-based practices and actually at the community lev-

els for allowing mothers to be healthy and safe motherhood and policy-makers themselves to

achieve the sustainable development goals [78–81].

With regard to maternal psychological factors, this review summarized that maternal

depression syndrome, maternal emotion and maternal stress were more likely to occur among

primigravida, and non-married women were unwilling to disclose their contraception status.

A recent Myanmar study reported that about 22% of mothers with first Gravida and more

than 38% of mothers with the second gravida had experienced postpartum depression syn-

drome [57]. The studies claimed that depression during pregnancy led to poor prenatal and

postnatal care, delays in seeking care for pregnancy-related complications and potential for

maternal deaths [82, 83]. The Myanmar study also showed the reasons for developing postpar-

tum depression that the primigravidae were fear of giving childbirth, delivery complications,

negligence of birth attendance, interruption of education and regular income, negligence of

their spouses and lack of experience in baby care [57]. To prevent maternal depression-related

deaths, this review recommended that antenatal and postnatal counselling services and enquir-

ing the previous psychiatric history should be added to the existing maternal and reproductive

healthcare services in CLMV countries. The husbands and family members should be targeted

in the maternal health awareness promotion programmes. The Department of Health in

CLMV countries should develop the protocols for maternal psychiatric management and train

the basic health staff on how to investigate and manage maternal psychological conditions.

Conclusion

Maternal mortality is still sensitive and increasing in low-income countries and globally criti-

cal issue for public health. Since high maternal mortality affects the quality of community

development and responsiveness of the healthcare system, reducing maternal mortality ratios

is a health priority in every country especially low- and middle-income countries including

CLMV countries. Maternal mortality is associated with different factors: health system-related

factors, healthcare programme-related factors, healthcare providers-related factors, commu-

nity-associated factors and maternal associated factors. Many of these factors are revisable and

need to be tackled urgently, if so, this review will be capable of identifying several issues affect-

ing maternal mortality and summarizing these factors useful for the development of maternal

healthcare-related strategies and policies. This systematic review mainly concluded that the

underlying factors of a higher overall maternal mortality in CLMV countries are due to differ-

ent in the healthcare systems, unequal access to resources, inadequate medical care,
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unaffordable healthcare, lower socio-economic status and unhealthy behaviours of women,

less promotion of maternal health awareness, maternal psychological disorders and poor

involvement of husbands and families in maternal healthcare services. Overall, the results of

this evaluation will advance knowledge about maternal healthcare and mortality and provide a

valuable summary to policymakers and faculty members for developing policies and strategies

promoting high-quality maternal health care.

Limitations of study

This review could pick up acceptable percentages of relevant studies from each CLMV country

and therefore the findings of the review might raise the geographical representativeness, but

could not reflect the importance of other regions. This review excluded some forms of publica-

tion; books, government reports, conferences, meeting proceedings and purchased papers.

Thus, this review might miss some significant findings disseminated in these publication

forms.

Supporting information

S1 Checklist. PRISMA 2020 checklist.

(DOCX)

S1 Dataset.

(XLSX)

Acknowledgments

The corresponding author, Dr Pyae Phyo Win sincerely and submissively gives special thanks

to Professor Dr Hla Hla Win (Supervisor), Mr Thein Hlaing (Co-reviewer), the lecturers: Pro-

fessor Dr Kyaw Myo Tun, Professor Dr Pa Pa Soe, Professor Dr Kay Thi Lwin, Dr Than Tun

Sein, Dr Mon Mon Aung, Dr Tin Tin Aye, Dr Aung Phone Zaw, and Dr, Ye Yint, the course

administrators: Professor Cho Mar Lwin, Dr Thinn Yu Aung, and Ko Sithu for their brilliant

academic knowledge, erudite support, guidance, and encouragement and facilitations.

Author Contributions

Conceptualization: Pyae Phyo Win, Thein Hlaing, Hla Hla Win.

Data curation: Pyae Phyo Win, Thein Hlaing, Hla Hla Win.

Formal analysis: Pyae Phyo Win, Thein Hlaing.

Funding acquisition: Pyae Phyo Win.

Investigation: Pyae Phyo Win, Thein Hlaing.

Methodology: Pyae Phyo Win, Thein Hlaing.

Project administration: Pyae Phyo Win, Thein Hlaing, Hla Hla Win.

Resources: Pyae Phyo Win, Thein Hlaing.

Software: Pyae Phyo Win, Thein Hlaing.

Supervision: Pyae Phyo Win, Thein Hlaing, Hla Hla Win.

Validation: Pyae Phyo Win, Thein Hlaing, Hla Hla Win.

Visualization: Pyae Phyo Win, Thein Hlaing, Hla Hla Win.

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 26 / 31

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0293197.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0293197.s002
https://doi.org/10.1371/journal.pone.0293197


Writing – original draft: Pyae Phyo Win.

Writing – review & editing: Pyae Phyo Win, Thein Hlaing, Hla Hla Win.

References
1. WHO, UNICEF, UNFPA, The World Bank and the United Nations Population Division ’Trends in Mater-

nal Mortality 1990 to 2013’; 2014 September. 56 p.

2. The Goalkeepers Report. Child Mortality Rate and Maternal Mortality Rate (2023). Available from:

https://www.gatesfoundation.org/goalkeepers/report/2021-report/progress-indicators/ (Accessed: 2

October 2023)

3. Yuan B, Målqvist M, Trygg N, Qian X, Ng N, Thomsen S. What interventions are effective on reducing

inequalities in maternal and child health in low- and middle-income settings? A systematic review. BMC

Public Health. 2014 Jun 21; 14:634. https://doi.org/10.1186/1471-2458-14-634 PMID: 24952656;

PMCID: PMC4083351.

4. MDG Monitor. Millennium Development Goals, 2017. Available at: https://www.mdgmonitor.org/

millennium-development-goals/ (Accessed 23 August 2022).

5. Backman G, Hunt P, Khosla R, Jaramillo-Strouss C, Fikre BM, Rumble C, et al. Health systems and the

right to health: an assessment of 194 countries. Lancet. 2008 Dec 13; 372(9655):2047–85. https://doi.

org/10.1016/S0140-6736(08)61781-X PMID: 19097280.

6. Kurjak A, StanojevićM, Dudenhausen J. Why maternal mortality in the world remains tragedy in low-

income countries and shame for high-income ones: will sustainable development goals (SDG) help? J

Perinat Med. 2022 Jun 1. Epub ahead of print. https://doi.org/10.1515/jpm-2022-0061 PMID:

35636412.

7. World Health Organization (WHO). Time to response. A report on the global implementation of Maternal

Death Surveillance and Response. Geneva: Switzerland. WHO Press, World Health Organization,

2016.

8. The World Bank. East Asia and Pacific: Sustained growth, Momentum Slowing. (2023). Available from:

https://www.worldbank.org/en/news/press-release/2023/10/01/east-asia-and-pacific-sustained-

growth-momentum-slowing. (Accessed 3 October 2023).

9. The World Bank. GDP growth (annual %). 2019: Available from: https://data.worldbank.org/indicator/

NY.GDP.MKTP.KD.ZG (Accessed 23 August 2022).

10. Farrugia P, Petrisor BA, Farrokhyar F, Bhandari M. Practical tips for surgical research: Research ques-

tions, hypotheses and objectives. Can J Surg. 2010 Aug; 53(4):278–81. PMID: 20646403; PMCID:

PMC2912019.

11. Lund T. ’Combining Qualitative and Quantitative Approaches: Some Arguments for Mixed Methods

Research’, Scandinavian Journal of Educational Research, 56:2” 2012: 155–165, https://doi.org/10.

1080/00313831.2011.568674

12. Stern C, Jordan Z, McArthur A. Developing the review question and inclusion criteria. Am J Nurs. 2014

Apr; 114(4):53–6. https://doi.org/10.1097/01.NAJ.0000445689.67800.86 PMID: 24681476.

13. Voss PH, Rehfuess EA. Quality appraisal in systematic reviews of public health interventions: an empiri-

cal study on the impact of choice of tool on meta-analysis. J Epidemiol Community Health. 2013 Jan; 67

(1):98–104. Epub 2012 Jul 31. https://doi.org/10.1136/jech-2011-200940 PMID: 22851579.

14. Gough D, Oliver S, & Thomas J. (2017). An Introduction to Systematic Reviews ( 2nd ed.). Sage. Avail-

able from: https://docs.edtechhub.org/lib/5P6DHX2K (Accessed August 2022)

15. Ir P, Horemans D, Souk N, Van Damme W. Using targeted vouchers and health equity funds to improve

access to skilled birth attendants for poor women: a case study in three rural health districts in Cambo-

dia. BMC Pregnancy Childbirth. 2010 Jan 7; 10:1. https://doi.org/10.1186/1471-2393-10-1 PMID:

20059767; PMCID: PMC2820432.

16. Ye Y, Yoshida Y, Harun-Or-Rashid M, Sakamoto J. Factors affecting the utilization of antenatal care

services among women in Kham District, Xiengkhouang province, Lao PDR. Nagoya J Med Sci. 2010

Feb; 72(1–2):23–33. PMID: 20229700.

17. Pauline Binder-Finnema Pham T. L. Lien, Hoa Dinh T. P. & Mats Målqvist. Determinants of marginaliza-

tion and inequitable maternal health care in North–Central Vietnam: a framework analysis, Global

Health Action, 2015: 8:1, https://doi.org/10.3402/gha.v8.27554 PMID: 26160770

18. Dingle A, Powell-Jackson T, Goodman C. A decade of improvements in equity of access to reproductive

and maternal health services in Cambodia, 2000–2010. Int J Equity Health. 2013 Jul 9; 12:51. https://

doi.org/10.1186/1475-9276-12-51 PMID: 23837577; PMCID: PMC3723953.

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 27 / 31

https://www.gatesfoundation.org/goalkeepers/report/2021-report/progress-indicators/
https://doi.org/10.1186/1471-2458-14-634
http://www.ncbi.nlm.nih.gov/pubmed/24952656
https://www.mdgmonitor.org/millennium-development-goals/
https://www.mdgmonitor.org/millennium-development-goals/
https://doi.org/10.1016/S0140-6736%2808%2961781-X
https://doi.org/10.1016/S0140-6736%2808%2961781-X
http://www.ncbi.nlm.nih.gov/pubmed/19097280
https://doi.org/10.1515/jpm-2022-0061
http://www.ncbi.nlm.nih.gov/pubmed/35636412
https://www.worldbank.org/en/news/press-release/2023/10/01/east-asia-and-pacific-sustained-growth-momentum-slowing
https://www.worldbank.org/en/news/press-release/2023/10/01/east-asia-and-pacific-sustained-growth-momentum-slowing
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG
http://www.ncbi.nlm.nih.gov/pubmed/20646403
https://doi.org/10.1080/00313831.2011.568674
https://doi.org/10.1080/00313831.2011.568674
https://doi.org/10.1097/01.NAJ.0000445689.67800.86
http://www.ncbi.nlm.nih.gov/pubmed/24681476
https://doi.org/10.1136/jech-2011-200940
http://www.ncbi.nlm.nih.gov/pubmed/22851579
https://docs.edtechhub.org/lib/5P6DHX2K
https://doi.org/10.1186/1471-2393-10-1
http://www.ncbi.nlm.nih.gov/pubmed/20059767
http://www.ncbi.nlm.nih.gov/pubmed/20229700
https://doi.org/10.3402/gha.v8.27554
http://www.ncbi.nlm.nih.gov/pubmed/26160770
https://doi.org/10.1186/1475-9276-12-51
https://doi.org/10.1186/1475-9276-12-51
http://www.ncbi.nlm.nih.gov/pubmed/23837577
https://doi.org/10.1371/journal.pone.0293197


19. Do NK, Kang M, Lee C and Vanphanom S. ’Factors affecting maternal service utilization decision in Lao

PDR: a qualitative study’, Conference: Social Science and Medicine Conference in Health system

reform in Asia. At: Singapore, Dec 2013. (Accessed August 2022).

20. Sanaphay A., Daenseekaew S., Smith J. F., Eckermann E., & Scopaz A. Home delivery in Southern

Lao PDR: Challenges to achieving MDG 4 and 5 targets. Philippine Journal of Nursing, 2014: 84(1),

24–31

21. Sychareun V, Hansana V, Somphet V, Xayavong S, Phengsavanh A, Popenoe R. Reasons rural Lao-

tians choose home deliveries over delivery at health facilities: a qualitative study. BMC Pregnancy

Childbirth. 2012 Aug 28; Ir12: 86. https://doi.org/10.1186/1471-2393-12-86 PMID: 22925107; PMCID:

PMC3449206.

22. Sychareun V, Phommachanh S, Soysouvanh S, Lee C, Kang M, Oh J, et al. Provider perspectives on

constraints in providing maternal, neonatal and child health services in the Lao People’s democratic

republic: a qualitative study. BMC Pregnancy Childbirth. 2013 Dec 27; 13: 243. https://doi.org/10.1186/

1471-2393-13-243 PMID: 24373604; PMCID: PMC3879427.

23. Tran NT, Nguyen LT, Berde Y, Low YL, Tey SL, Huynh DTT. Maternal nutritional adequacy and gesta-

tional weight gain and their associations with birth outcomes among Vietnamese women. BMC Preg-

nancy Childbirth. 2019 Dec 4; S19(1):468. https://doi.org/10.1186/s12884-019-2643-6 PMID:

31801514; PMCID: PMC6894140.

24. Lwin KZ, Punpuing S. Determinants of institutional maternity services utilization in Myanmar. PLoS

One. 2022 Apr 25; 17(4):e0266185. https://doi.org/10.1371/journal.pone.0266185 PMID: 35468140;

PMCID: PMC9037929.

25. Nguyen PH, Nguyen SV, Nguyen MQ, Nguyen NT, Keithly SC, Mai LT, et al. The association and a

potential pathway between gender-based violence and induced abortion in Thai Nguyen province, Viet-

nam. Glob Health Action. 2012 Nov 29; 5:1–11. https://doi.org/10.3402/gha.v5i0.19006 PMID:

23195517; PMCID: PMC3511781.

26. Målqvist M, Lincetto O, Du NH, Burgess C, Hoa DT. Maternal health care utilization in Viet Nam:

increasing ethnic inequity. Bull World Health Organ. 2013 Apr 1; 91(4):254–61. Epub 2013 Feb 13.

https://doi.org/10.2471/BLT.12.112425 PMID: 23599548; PMCID: PMC3629455.

27. Win T, Vapattanawong P and YE P. Three Delays Related to Maternal Mortality in Myanmar: a Case

Study from Maternal Death Review, 2013. Journal of Health Research, 29, 3 (Aug. 2017), 179–187.

28. Wang W, Hong R. Levels and determinants of continuum of care for maternal and newborn health in

Cambodia-evidence from a population-based survey. BMC Pregnancy Childbirth. 2015 Mar 19; 15:62.

https://doi.org/10.1186/s12884-015-0497-0 PMID: 25885596; PMCID: PMC4371879.

29. Sein KK. Maternal health care utilization among ever married youths in Kyimyindaing Township, Myan-

mar. Matern Child Health J. 2012 Jul; 16(5):1021–30. https://doi.org/10.1007/s10995-011-0815-8

PMID: 21594666.

30. Samandari G, Speizer IS, O’Connell K. The role of social support and parity in contraceptive use in

Cambodia. Int Perspect Sex Reprod Health. 2010 Sep; 36(3):122–31. https://doi.org/10.1363/ipsrh.36.

122.10 PMID: 20880797.

31. Maung TM, Show KL, Mon NO, Tunçalp Ö, Aye NS, Soe YY, et al. A qualitative study on acceptability

of the mistreatment of women during childbirth in Myanmar. Reprod Health. 2020 Apr 20; 17(1):56.

https://doi.org/10.1186/s12978-020-0907-2 PMID: 32312305; PMCID: PMC7171855.

32. Wai KM, Shibanuma A, Oo NN, Fillman TJ, Saw YM, Jimba M. Are Husbands Involving in Their

Spouses’ Utilization of Maternal Care Services?: A Cross-Sectional Study in Yangon, Myanmar. PLoS

One. 2015 Dec 7; 10(12):e0144135. Erratum in: PLoS One. 2016; 11(3):e0151295. https://doi.org/10.

1371/journal.pone.0144135 PMID: 26641891; PMCID: PMC4671588.

33. Kawaguchi Y, Sayed AM, Shafi A, Kounnavong S, Pongvongsa T, Lasaphonh A, et al. Factors affecting

the choice of delivery place in a rural area in Laos: A qualitative analysis. PLoS One. 2021 Aug 2; 16(8):

e0255193. https://doi.org/10.1371/journal.pone.0255193 PMID: 34339442; PMCID: PMC8328292.

34. Alvesson HM, Lindelow M, Khanthaphat B, Laflamme L. Shaping healthcare-seeking processes during

fatal illness in resource-poor settings. A study in Lao PDR. BMC Health Serv Res. 2012 Dec 22; 12:

477. https://doi.org/10.1186/1472-6963-12-477 PMID: 23259434; PMCID: PMC3543714.

35. Montesanti SR. ’Cultural perceptions of maternal illness among Khmer women in Krong Kep, Cambo-

dia’, vis-à-vis: Explorations in Anthropology, 2011: 11(1), pp-90–106.

36. Phathammavong O, Ali M, Souksavat S, Chounramany K, Kuroiwa C. Antenatal care among ethnic

populations in Louang Namtha Province, Lao PDR. Southeast Asian J Trop Med Public Health. 2010

May; 41(3):705–16. PMID: 20578561.

37. Douangphachanh X. et al. ’Factors influencing the decision-making regarding place of delivery among

mothers with a child aged less than one year in three provinces of LAO PDR’, Greater Mekong Sub-

region Initiative e-Journal of Public Health (GMSI-eJPH), 2012 1(2) (Accessed March 2022).

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 28 / 31

https://doi.org/10.1186/1471-2393-12-86
http://www.ncbi.nlm.nih.gov/pubmed/22925107
https://doi.org/10.1186/1471-2393-13-243
https://doi.org/10.1186/1471-2393-13-243
http://www.ncbi.nlm.nih.gov/pubmed/24373604
https://doi.org/10.1186/s12884-019-2643-6
http://www.ncbi.nlm.nih.gov/pubmed/31801514
https://doi.org/10.1371/journal.pone.0266185
http://www.ncbi.nlm.nih.gov/pubmed/35468140
https://doi.org/10.3402/gha.v5i0.19006
http://www.ncbi.nlm.nih.gov/pubmed/23195517
https://doi.org/10.2471/BLT.12.112425
http://www.ncbi.nlm.nih.gov/pubmed/23599548
https://doi.org/10.1186/s12884-015-0497-0
http://www.ncbi.nlm.nih.gov/pubmed/25885596
https://doi.org/10.1007/s10995-011-0815-8
http://www.ncbi.nlm.nih.gov/pubmed/21594666
https://doi.org/10.1363/ipsrh.36.122.10
https://doi.org/10.1363/ipsrh.36.122.10
http://www.ncbi.nlm.nih.gov/pubmed/20880797
https://doi.org/10.1186/s12978-020-0907-2
http://www.ncbi.nlm.nih.gov/pubmed/32312305
https://doi.org/10.1371/journal.pone.0144135
https://doi.org/10.1371/journal.pone.0144135
http://www.ncbi.nlm.nih.gov/pubmed/26641891
https://doi.org/10.1371/journal.pone.0255193
http://www.ncbi.nlm.nih.gov/pubmed/34339442
https://doi.org/10.1186/1472-6963-12-477
http://www.ncbi.nlm.nih.gov/pubmed/23259434
http://www.ncbi.nlm.nih.gov/pubmed/20578561
https://doi.org/10.1371/journal.pone.0293197


38. Milkowska-Shibata MA, Aye TT, Yi SM, Oo KT, Khaing K, Than M, et al. Understanding Barriers and

Facilitators of Maternal Health Care Utilization in Central Myanmar. Int J Environ Res Public Health.

2020 Feb 25; 17(5):1464. https://doi.org/10.3390/ijerph17051464 PMID: 32106467; PMCID:

PMC7084571.

39. Goland E, Hoa DT, Målqvist M. Inequity in maternal health care utilization in Vietnam. Int J Equity

Health. 2012 May 15; 11:24. https://doi.org/10.1186/1475-9276-11-24 PMID: 22587740; PMCID:

PMC3477052.

40. Thandar MM, Kiriya J, Shibanuma A, Ong KIC, Tin KN, Win HH, et al. Women’s knowledge on common

non-communicable diseases and nutritional need during pregnancy in three townships of Ayeyarwaddy

region, Myanmar: a cross-sectional study. Trop Med Health. 2019 Jan 29; 47:12. https://doi.org/10.

1186/s41182-019-0137-x PMID: 30723383; PMCID: PMC6352420.

41. Khaing AT, Phulkerd S, Soonthorndhada A, Mon A and Hunchangsith P. ’Factors influencing delivery

by skilled birth attendants and postnatal health check among mother in Hlaing-Tharyar Township,

Myanmar’. Proceedings of the International Conference on Applied Science and Health, 2019: 988–

1000.

42. Khine TT and Sawangdee Y. Determinants for Postpartum Care of Women in Rakhine State, Myanmar:

A Descriptive Cross-sectional Study. Archives of Internal Medicine Research 5 (2022): 333–339.

43. Sakuma S, Yasuoka J, Phongluxa K, Jimba M. Determinants of continuum of care for maternal, new-

born, and child health services in rural Khammouane, Lao PDR. PLoS One. 2019 Apr 23; 14(4):

e0215635. https://doi.org/10.1371/journal.pone.0215635 PMID: 31013303; PMCID: PMC6478320.

44. Duff P, Evans JL, Stein ES, Page K, Maher L; Young Women’s Health Study Collaborative. High preg-

nancy incidence and low contraceptive use among a prospective cohort of female entertainment and

sex workers in Phnom Penh, Cambodia. BMC Pregnancy Childbirth. 2018 May 3; 18(1):128. https://doi.

org/10.1186/s12884-018-1768-3 PMID: 29724181; PMCID: PMC5934858.

45. Sopheab H, Tuot S, Chhea C, Gorbach P. Characteristics, risk behaviors and factors associated with

abortion among female entertainment workers in Cambodia. Reprod Health. 2015 Sep 4; 12:82. https://

doi.org/10.1186/s12978-015-0075-y PMID: 26341129; PMCID: PMC4560886.

46. Yasuoka J, Nanishi K, Kikuchi K, Suzuki S, Ly P, Thavrin B, et al. Barriers for pregnant women living in

rural, agricultural villages to accessing antenatal care in Cambodia: A community-based cross-sectional

study combined with a geographic information system. PLoS One. 2018 Mar 19; 13(3):e0194103.

https://doi.org/10.1371/journal.pone.0194103 PMID: 29554118; PMCID: PMC5858830.

47. Gilder ME, Zin TW, Wai NS, Ner M, Say PS, Htoo M, Say S, et al. Gestational diabetes mellitus preva-

lence in Maela refugee camp on the Thai-Myanmar border: a clinical report. Glob Health Action. 2014

May 12; 7:23887. https://doi.org/10.3402/gha.v7.23887 PMID: 24824580; PMCID: PMC4019791.

48. Sychareun V, Vongxay V, Houaboun S, Thammavongsa V, Phummavongsa P, Chaleunvong K, et al.

Determinants of adolescent pregnancy and access to reproductive and sexual health services for mar-

ried and unmarried adolescents in rural Lao PDR: a qualitative study. BMC Pregnancy Childbirth. 2018

Jun 8; 18(1):219. https://doi.org/10.1186/s12884-018-1859-1 PMID: 29884139; PMCID:

PMC5994100.

49. Lwin HH, Soe KT, San MM et al. Family planning awareness and service accessibility among women

living with HIV in Myanmar [version 1; peer review: 2 approved with reservations]. Gates Open Res

2019, 3:1506 (https://doi.org/10.12688/gatesopenres.13004.1)

50. Aung MS, Soe MM, Swe YM and Win HH. ’Formative study to develop intervention package for main

caregivers of pregnant women: Qualitative Analysis to improve the continuum of care (CoC) for mater-

nal health in rural areas of Yangon Region, Myanmar’. International Journal of Scientific and Research

Publications, July 2021: 11(7), p-212–25. https://doi.org/10.29322/IJSRP.11.07.2021

51. Smith L. C., Ramakrishnan U., Ndiaye A., Haddad L., & Martorell R. (2003). The importance of women’s

status for child nutrition in developing countries: International Food Policy Research Institute (Ifpri)

research report abstract 131. Food and Nutrition Bulletin, 24(3), 287–288.

52. Nguyen CL, Hoang DV, Nguyen PTH, Ha AVV, Chu TK, Pham NM, et al. Low Dietary Intakes of Essen-

tial Nutrients during Pregnancy in Vietnam. Nutrients. 2018 Aug 6; 10(8):1025. https://doi.org/10.3390/

nu10081025 PMID: 30082626; PMCID: PMC6116189.

53. Yanagisawa S, Soyano A, Igarashi H, Ura M, Nakamura Y. Effect of a maternal and child health hand-

book on maternal knowledge and behaviour: a community-based controlled trial in rural Cambodia.

Health Policy Plan. 2015 Nov; 30(9):1184–92. Epub 2015 Jan 15. https://doi.org/10.1093/heapol/

czu133 PMID: 25595142; PMCID: PMC4597043.

54. Kikuchi K, Yasuoka J, Nanishi K, Ahmed A, Nohara Y, Nishikitani M, et al. Postnatal care could be the

key to improving the continuum of care in maternal and child health in Ratanakiri, Cambodia. PLoS

One. 2018 Jun 11; 13(6):e0198829. https://doi.org/10.1371/journal.pone.0198829 PMID: 29889894;

PMCID: PMC5995361.

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 29 / 31

https://doi.org/10.3390/ijerph17051464
http://www.ncbi.nlm.nih.gov/pubmed/32106467
https://doi.org/10.1186/1475-9276-11-24
http://www.ncbi.nlm.nih.gov/pubmed/22587740
https://doi.org/10.1186/s41182-019-0137-x
https://doi.org/10.1186/s41182-019-0137-x
http://www.ncbi.nlm.nih.gov/pubmed/30723383
https://doi.org/10.1371/journal.pone.0215635
http://www.ncbi.nlm.nih.gov/pubmed/31013303
https://doi.org/10.1186/s12884-018-1768-3
https://doi.org/10.1186/s12884-018-1768-3
http://www.ncbi.nlm.nih.gov/pubmed/29724181
https://doi.org/10.1186/s12978-015-0075-y
https://doi.org/10.1186/s12978-015-0075-y
http://www.ncbi.nlm.nih.gov/pubmed/26341129
https://doi.org/10.1371/journal.pone.0194103
http://www.ncbi.nlm.nih.gov/pubmed/29554118
https://doi.org/10.3402/gha.v7.23887
http://www.ncbi.nlm.nih.gov/pubmed/24824580
https://doi.org/10.1186/s12884-018-1859-1
http://www.ncbi.nlm.nih.gov/pubmed/29884139
https://doi.org/10.12688/gatesopenres.13004.1
https://doi.org/10.29322/IJSRP.11.07.2021
https://doi.org/10.3390/nu10081025
https://doi.org/10.3390/nu10081025
http://www.ncbi.nlm.nih.gov/pubmed/30082626
https://doi.org/10.1093/heapol/czu133
https://doi.org/10.1093/heapol/czu133
http://www.ncbi.nlm.nih.gov/pubmed/25595142
https://doi.org/10.1371/journal.pone.0198829
http://www.ncbi.nlm.nih.gov/pubmed/29889894
https://doi.org/10.1371/journal.pone.0293197


55. Horiuchi S, Nakdouangma B, Khongsavat T, Kubota S, Yamaoka K. Potential factors associated with

institutional childbirth among women in rural villages of Lao People’s Democratic Republic: a prelimi-

nary study. BMC Pregnancy Childbirth. 2020 Feb 10; 20(1):89. https://doi.org/10.1186/s12884-020-

2776-7 PMID: 32041566; PMCID: PMC7011605.

56. Thongmixay S, Schoneveld T, Vongxay V, Broerse JEW, Sychareun V, Essink DR. Quality of family

planning services for women of reproductive age in Lao PDR. Glob Health Action. 2020 Jul; 13

(sup2):1788261. https://doi.org/10.1080/16549716.2020.1788261 PMID: 32741347; PMCID:

PMC7480436.

57. Fellmeth G, Plugge E, Fazel M, Nosten S, Oo MM, Pimanpanarak M, et al. Perinatal depression in

migrant and refugee women on the Thai-Myanmar border: does social support matter? Philos Trans R

Soc Lond B Biol Sci. 2021 Jun 21; 376(1827):20200030. Epub 2021 May 3. https://doi.org/10.1098/

rstb.2020.0030 PMID: 33938275; PMCID: PMC8090811.

58. Myo T, Hong SA, Thepthien BO, Hongkrailert N. Prevalence and Factors Associated with Postpartum

Depression in Primary Healthcare Centres in Yangon, Myanmar. Malays J Med Sci. 2021 Aug; 28

(4):71–86. Epub 2021 Aug 26. https://doi.org/10.21315/mjms2021.28.4.8 PMID: 34512132; PMCID:

PMC8407790.

59. Alvesson HM, Lindelow M, Khanthaphat B, Laflamme L. Changes in pregnancy and childbirth practices

in remote areas in Lao PDR within two generations of women: implications for maternity services.

Reprod Health Matters. 2013 Nov; 21(42):203–11. https://doi.org/10.1016/S0968-8080(13)42748-9

PMID: 24315075.

60. Wangmo S, Suphanchaimat R, Htun WM, Tun Aung T, Khitdee C, Patcharanarumol W, et al. Auxiliary

midwives in hard to reach rural areas of Myanmar: filling MCH gaps. BMC Public Health. 2016 Sep 1;

16(1):914. Erratum in: BMC Public Health. 2016 Oct 12;16(1):1074. https://doi.org/10.1186/s12889-

016-3584-x PMID: 27586656; PMCID: PMC5007995.

61. Sheehy G, Aung Y. and Foster AM. "We can lose our life for the abortion": exploring the dynamics shap-

ing abortion care in peri-urban Yangon, Myanmar’, Contraception, 2015: 92(5), pp. 475–81, NLM.

https://doi.org/10.1016/j.contraception.2015.08.006 PMID: 26265443

62. McKinn S, Linh DT, Foster K, McCaffery K. A qualitative analysis of factors that influence Vietnamese

ethnic minority women to seek maternal health care. BMC Pregnancy Childbirth. 2019 Jul 12; 19

(1):243. https://doi.org/10.1186/s12884-019-2375-7 PMID: 31299937; PMCID: PMC6626358.

63. Lanre-Abass BA. ’Poverty and maternal mortality in Nigeria: towards a more viable ethics of modern

medical practice’, International Journal for Equity in Health, 2008: 7(1), pp. 1–9. https://doi.org/10.

1186/1475-9276-7-11 PMID: 18447920

64. Karlsen S, Say L, Souza JP, Hogue CJ, Calles DL, Gülmezoglu AM, et al. The relationship between

maternal education and mortality among women giving birth in health care institutions: analysis of the

cross sectional WHO Global Survey on Maternal and Perinatal Health. BMC Public Health. 2011 Jul 29;

11:606. https://doi.org/10.1186/1471-2458-11-606 PMID: 21801399; PMCID: PMC3162526.

65. Abass K, Sakoalia P and Mensah C. ’Socio-cultural practices and male involvement in reducing mater-

nal mortality in rural Ghana. The case of Savelugu/Nanton District of the Northern Region of Ghana,

International Journal of Asian Social Science, 2012: 2(11), pp. 2009–2026

66. Du L, Qin M, Zhang L, Xu H, Zhu L. Trends in maternal mortality in resident vs. migrant women in

Shanghai, China, 2000–2009: a register-based analysis. Reprod Health Matters. 2012 Jun; 20(39):73–

80. https://doi.org/10.1016/S0968-8080(12)39608-0 PMID: 22789084.

67. Blanc AK, Winfrey W and Ross J. ’New Findings for Maternal Mortality Age Patterns: Aggregated

Results for 38 Countries’, PLOS ONE, 2013: 8(4), pp. e59864, Available: Public Library of Science.

https://doi.org/10.1371/journal.pone.0059864 PMID: 23613716

68. Davis NL, Hoyert DL, Goodman DA, Hirai AH, Callaghan WM. Contribution of maternal age and preg-

nancy checkbox on maternal mortality ratios in the United States, 1978–2012. Am J Obstet Gynecol.

2017 Sep; 217(3):352.e1–352.e7. Epub 2017 May 5. https://doi.org/10.1016/j.ajog.2017.04.042 PMID:

28483570; PMCID: PMC5744046.

69. Lang CT and King JC. ’Maternal mortality in the United States, Best Practice & Research Clinical

Obstetrics & Gynaecology, 2008: 22(3), pp. 517–531. https://doi.org/10.1016/j.bpobgyn.2007.10.004

PMID: 18182328

70. Garenne M. ’Maternal mortality in Africa: investigating more, acting more’, The Lancet Global Health,

2015: 3(7), pp. e346–e347. https://doi.org/10.1016/S2214-109X(15)00027-3 PMID: 26004774

71. Igberase G, Isah E and Igbekoyi O. ’Awareness and perception of maternal mortality among women in

a semi-urban community in the Niger Delta of Nigeria’, Annals of African Medicine, 2009: 8(4). https://

doi.org/10.4103/1596-3519.59582v

72. Basera TJ, Schmitz K, Price J, Willcox M, Bosire EN, Ajuwon A, et al. Community surveillance and

response to maternal and child deaths in low- and middle-income countries: A scoping review. PLoS

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 30 / 31

https://doi.org/10.1186/s12884-020-2776-7
https://doi.org/10.1186/s12884-020-2776-7
http://www.ncbi.nlm.nih.gov/pubmed/32041566
https://doi.org/10.1080/16549716.2020.1788261
http://www.ncbi.nlm.nih.gov/pubmed/32741347
https://doi.org/10.1098/rstb.2020.0030
https://doi.org/10.1098/rstb.2020.0030
http://www.ncbi.nlm.nih.gov/pubmed/33938275
https://doi.org/10.21315/mjms2021.28.4.8
http://www.ncbi.nlm.nih.gov/pubmed/34512132
https://doi.org/10.1016/S0968-8080%2813%2942748-9
http://www.ncbi.nlm.nih.gov/pubmed/24315075
https://doi.org/10.1186/s12889-016-3584-x
https://doi.org/10.1186/s12889-016-3584-x
http://www.ncbi.nlm.nih.gov/pubmed/27586656
https://doi.org/10.1016/j.contraception.2015.08.006
http://www.ncbi.nlm.nih.gov/pubmed/26265443
https://doi.org/10.1186/s12884-019-2375-7
http://www.ncbi.nlm.nih.gov/pubmed/31299937
https://doi.org/10.1186/1475-9276-7-11
https://doi.org/10.1186/1475-9276-7-11
http://www.ncbi.nlm.nih.gov/pubmed/18447920
https://doi.org/10.1186/1471-2458-11-606
http://www.ncbi.nlm.nih.gov/pubmed/21801399
https://doi.org/10.1016/S0968-8080%2812%2939608-0
http://www.ncbi.nlm.nih.gov/pubmed/22789084
https://doi.org/10.1371/journal.pone.0059864
http://www.ncbi.nlm.nih.gov/pubmed/23613716
https://doi.org/10.1016/j.ajog.2017.04.042
http://www.ncbi.nlm.nih.gov/pubmed/28483570
https://doi.org/10.1016/j.bpobgyn.2007.10.004
http://www.ncbi.nlm.nih.gov/pubmed/18182328
https://doi.org/10.1016/S2214-109X%2815%2900027-3
http://www.ncbi.nlm.nih.gov/pubmed/26004774
https://doi.org/10.4103/1596-3519.59582v
https://doi.org/10.4103/1596-3519.59582v
https://doi.org/10.1371/journal.pone.0293197


One. 2021 Mar 16; 16(3):e0248143. https://doi.org/10.1371/journal.pone.0248143 PMID: 33725013;

PMCID: PMC7963102.

73. Lassi ZS, Kumar R and Bhutta ZA. Community-Based Care to Improve Maternal, Newborn, and Child

Health. In: Black RE, Laxminarayan R, Temmerman M, et al., editors. Reproductive, Maternal, New-

born, and Child Health: Disease Control Priorities, 2016: Third Edition (Volume 2). Washington (DC):

The International Bank for Reconstruction and Development / The World Bank; Chapter 14. Available

from: https://www.ncbi. nlm.nih.gov/books/NBK361898/. https://doi.org/10.1596/978-1-4648-0348-2_

ch14

74. Gyaltsen Gongque Jianzan K, Gyal Li Xianjia L, Gipson JD, Kyi Cai Rangji T, Pebley AR. Reducing high

maternal mortality rates in western China: a novel approach. Reprod Health Matters. 2014 Nov; 22(44):

164–73. https://doi.org/10.1016/S0968-8080(14)44802-X PMID: 25555773; PMCID: PMC4362531.

75. Ganle JK. ‘Addressing Socio-cultural Barriers to Maternal Healthcare in Ghana: Perspectives of

Women and Healthcare Providers’, J Women Health, 2014: 3(6), https://dx.doi.org/10.4172/2325-

9795.1000171

76. Mishra PS, Pautunthang N, Strong P. Marbaniang, Anushree KN. ’Geographical divide led to inequality

in accessing maternal healthcare services between hills and valley regions of Manipur state, India’, Clin-

ical Epidemiology and Global Health, 2021: Volume 11, https://doi.org/10.1016/j.cegh.2021.100744

77. Weinhold I and Gurtner S. ’Understanding shortages of sufficient health care in rural areas’, Health Pol-

icy, 2014: 118(2), pp. 201–214, ISSN 0168-8510, https://doi.org/10.1016/j.healthpol.2014.07.018

PMID: 25176511

78. Pyone T, Karvande S, Gopalakrishnan S, Purohit V, Nelson S, Balakrishnan SS, et al. Factors govern-

ing the performance of Auxiliary Nurse Midwives in India: A study in Pune district. PLoS One. 2019 Dec

27; 14(12):e0226831. https://doi.org/10.1371/journal.pone.0226831 PMID: 31881071; PMCID:

PMC6934276.

79. Kumar S and Dansereau E. ’Supply-Side Barriers to Maternity-Care in India: A Facility-Based Analysis’,

PLoS ONE, 2014: 9(8): e103927. https://doi.org/10.1371/journal.pone.0103927 PMID: 25093729

80. Hirai M, Morris J, Luoto J, Ouda R, Atieno N, Quick R. The impact of supply-side and demand-side inter-

ventions on use of antenatal and maternal services in western Kenya: a qualitative study. BMC Preg-

nancy Childbirth. 2020 Aug 8; 20(1):453. https://doi.org/10.1186/s12884-020-03130-4 PMID:

32770963; PMCID: PMC7414717.

81. Dalinjong PA, Wang AY and Homer C. ’Demand- and supply-side factors affecting utilization and provi-

sion of maternal health services under the free maternal health care policy in one municipality in North-

ern Ghana’, Research Square, 2921. https://doi.org/10.21203/rs.3.rs-934211/v1.

82. Torbica A, Grainger C, Okada E, De Allegri M. How much does it cost to combine supply-side and

demand-side RBF approaches in a single intervention? Full cost analysis of the Results Based Financ-

ing for Maternal and Newborn Health Initiative in Malawi. BMJ Open. 2022 Apr 19; 12(4):e050885.

https://doi.org/10.1136/bmjopen-2021-050885 PMID: 35440444; PMCID: PMC9020314.

83. Oates M. “Perinatal psychiatric disorders: a leading cause of maternal morbidity and mortality”. Br Med

Bull. 2003: 67:219–29. https://doi.org/10.1093/bmb/ldg011 PMID: 14711766.

PLOS ONE Factors influencing maternal death in Cambodia, Laos, Myanmar, and Vietnam (CLMV) countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0293197 May 17, 2024 31 / 31

https://doi.org/10.1371/journal.pone.0248143
http://www.ncbi.nlm.nih.gov/pubmed/33725013
https://www.ncbi
https://doi.org/10.1596/978-1-4648-0348-2_ch14
https://doi.org/10.1596/978-1-4648-0348-2_ch14
https://doi.org/10.1016/S0968-8080%2814%2944802-X
http://www.ncbi.nlm.nih.gov/pubmed/25555773
https://dx.doi.org/10.4172/2325-9795.1000171
https://dx.doi.org/10.4172/2325-9795.1000171
https://doi.org/10.1016/j.cegh.2021.100744
https://doi.org/10.1016/j.healthpol.2014.07.018
http://www.ncbi.nlm.nih.gov/pubmed/25176511
https://doi.org/10.1371/journal.pone.0226831
http://www.ncbi.nlm.nih.gov/pubmed/31881071
https://doi.org/10.1371/journal.pone.0103927
http://www.ncbi.nlm.nih.gov/pubmed/25093729
https://doi.org/10.1186/s12884-020-03130-4
http://www.ncbi.nlm.nih.gov/pubmed/32770963
https://doi.org/10.21203/rs.3.rs-934211/v1
https://doi.org/10.1136/bmjopen-2021-050885
http://www.ncbi.nlm.nih.gov/pubmed/35440444
https://doi.org/10.1093/bmb/ldg011
http://www.ncbi.nlm.nih.gov/pubmed/14711766
https://doi.org/10.1371/journal.pone.0293197

