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 ABSTRACT 

Background. Pregnant women need adequate antenatal care (ANC) and delivery care for 
their own health and for healthy children. Availability of such care has increased in 
Vietnam but maternal mortality remains high and variable between population groups.  
Aims. The general aim of this thesis is to describe and discuss the use of antenatal and 
delivery care in relation to demographic and socio-economic status and other factors in two 
health and demographic surveillance sites (HDSS), one rural and one urban. One specific 
aim of the thesis is to present experiences of running the urban HDSS. 
Methods. Between April 2008 and December 2009, 2,757 pregnant women were identified 
in the sites. Basic information was obtained from 2,515 of these. The use of ANC was 
followed to delivery for 2,132. Three indicators were used. ANC was considered overall 
adequate if the women started ANC within the first trimester, used three or more visits and 
received all the six recommended core services at least once during pregnancy. Delivery 
care was studied for all the 2,515 women.  
Main Findings. Nearly all 2,132 participants used ANC. The mean numbers of visits were 
4.4 and 7.7 in the rural and urban areas. Mainly due to less than recommended use of core 
ANC services, overall ANC adequacy was low in some groups, particularly in the rural area 
(15.2%). The main risk factors for not having adequate ANC were (i) living in a rural area, 
(ii) low level of education, (iii) low economic status and (iv) exclusive use of private ANC 
providers. Rural women accessed ANC mainly at commune health centers and private 
clinics. Urban women accessed ANC and gave birth at central hospitals and provincial 
hospitals. Caesarean section (CS) was common among urban women (38.5%). Good 
socioeconomic condition and male babies were associated with delivery in hospitals and CS 
births. Almost all women had one or more antenatal ultrasound examination, the mean was 
about 4.5. Rural women spent 3.0% and 19.0% of the reported annual household income per 
capita for ANC and delivery care, respectively, compared to 6.1% and 20.6% for urban 
women. The relative economic burden was heaviest for poor rural women. 
Conclusion. The coverage of ANC was high in both contexts but with large variations 
between population subgroups. The major concerns are that poor women in the rural area 
received incomplete services according to recommendations and that many women, 
particularly the well-off, in the urban area appeared to overuse technology, ultrasound 
scanning, delivery in high-level health care and CS delivery. National maternal healthcare 
programs should focus on improving ANC service content in rural areas and controlling 
technology preference in urban. The pregnant women with relatives and friends as well as 
ANC providers share the responsibility for a positive development. All parties involved 
must be targeted to improve knowledge, attitudes and practices. 
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PREFACE 
I was born during American war in a poor province in the middle part of Vietnam. After 
graduation as a MD from Hue Medical School in 1995, I returned to my hometown and 
became a lecturer at Quang Binh Secondary Medical School. In 1996, I moved to work for 
the provincial medicine center. Seven years working there as an Expended Program on 
Immunization (E.P.I.) secretary gave me the opportunity to come to and involve in 
vaccination campaigns for mothers and children at almost all communes in the province. 
Witnessing and sympathizing with the difficulties of the poor people in mountainous and 
remote areas to have access to health services, I gradually came to love the works of a 
public health worker, which was not my favorite from the beginning. 
 
In 1999, I attended a post-graduate training course in Hanoi Medical University (HMU) and 
got a Master of Public Health in 2002. During three years studying at HMU, I conducted my 
first community health study in FilaBavi and was exposed to the basic concepts of a health 
and demographic surveillance sites (HDSS). Coming back to HMU in 2005 for a fellow 
program, I worked with some Vietnamese and Swedish professors, who became my 
supervisors when I registered as a PhD student at the Nordic School of Public Health two 
years later. In the end of 2007, a new urban HDSS, called DodaLab, was established in 
Dong Da district as a result of our attempts to respond to a need for an urban field site for 
community health research and training. The first study on the use of maternal health care 
was started in 2008 in DodaLab and FilaBavi to begin the research idea of following 
pregnant mothers and their newborn children in parallel in urban and rural areas. 
 
In this research project, I participated in the preparation, establishment and implementation 
of DodaLab HDSS and in conducting my empirical studies. I was responsible for selecting 
the field site; designing and testing the tools; recruiting and training the fieldworkers as well 
as supervision of data collection and managing. I was also responsible for recruitment of the 
pregnant women in the two sites from April 2008 to December 2009 and later for data 
analysis. With support from the Swedish and Vietnamese supervisors and contribution from 
the other authors, I drafted, revised and submitted all four papers as the first author. None of 
these papers is included in any other thesis.  
 
I am now very happy with my choice of studying in Sweden. The research training that I 
have gone through there has increased not only my knowledge but also my interest and 
enthusiasm in doing public health research.  To improve maternal health and health care in a 
broad sense, the views and practices of other stakeholders than the mothers are needed. I 
hope I will be able to do more community health researches in HDSS in the future. This 
thesis is just a starting point, for me and for the DodaLab HDSS. 



1. BACKGROUND 

This thesis is about maternal and child health at individual and population level with focus 
on the use of antenatal health care (ANC) and delivery care in Vietnam. The overall 
orientation of the thesis is public health, specifically reproductive and maternal health. High 
maternal morbidity and mortality are major global health problems. An assumption is that 
appropriate use of health care during pregnancy and at delivery can contribute to mitigate 
the suffering due to these problems. A discussion of the health care system with its 
availability and quality of services therefore becomes the other main component of the 
research accounted for in this thesis.  
 

1.1. Maternal and child health 

1.1.1. Maternal health  

Maternal health comprises the health of women during pregnancy, childbirth, and the 
postpartum period. Health problems during pregnancy may have serious consequences, not 
only for the woman but also for her child, her family, and her community. Although 
motherhood is often a positive and fulfilling experience, for too many women birth is 
associated with suffering, ill-health, and even death [1]. 
 
Maternal health and health care are important determinants of neonatal survival and child 
health outcomes. Therefore, improvements of maternal and child health are important 
global public health goals. In the Millennium Development Goals (MDGs) formulated in 
2000, members of the United Nations are committed to reduce the under five mortality rate 
(U5MR) by two thirds and the maternal mortality ratio (MMR) by three fourths during the 
period 1990–2015 [2].  
 
Access to appropriate maternal healthcare services is a fundamental right. Seventy-five 
percent of maternal deaths occur during childbirth and the postpartum period, and the vast 
majority of these deaths are avoidable. Provision of skilled care for all women before, 
during, and after childbirth is a key strategy for saving women’s lives and ensuring the best 
chance of delivering a healthy infant [3, 4]. ANC and delivery care are considered basic 
components in any maternal healthcare program [5]. 
 

1.1.2. Maternal and child mortality  

Global estimates of MMR decreased by 48% during 1990–2010, from 400 to 210 per 
100,000 live births. The annual decline rate was 3.1%, just over half that needed to achieve 
the MDG5 target [6]. An estimated 287,000 women died worldwide in 2010 from causes 
related to pregnancy and childbirth. Large numbers of these deaths were preventable [6]. 
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Meanwhile, U5MR globally decreased by 35% from 88 to 57 deaths per 1,000 live births in 
1990 and 2010, respectively and the infant mortality rate (IMR) decreased correspondingly, 
from 61 to 40 per 1,000 live born children [7].  
 
Maternal and child mortality are recognized as having some of the largest health disparities 
between regions and countries [8]. About 99% of maternal and child deaths occur in low- 
and middle-income countries (LMICs) [8, 9]. Sub-Saharan Africa has the highest MMR 
(500/100,000 live born in 2010) and accounts for nearly 56% of maternal deaths worldwide 
[6]. In some parts of the world, women have a one in six risk of maternal death [10]. In sub-
Saharan Africa, one in eight children die before reaching 5 years of age, nearly double the 
average in other developing regions and 20 times that in developed regions [11]. 
 
In Southeast Asia, the estimated MMR was 200/100,000 live born and the U5MR was 
57/1,000 live born in 2010, a decline by 67% and 49%, respectively, compared to 1990 [6]. 
These figures are lower than averages reported for the rest of the developing world 
(260/100,000 live born and 99/1,000 live born, respectively). However, Southeast Asia has 
the third highest absolute number of maternal and child deaths, after sub-Saharan Africa and 
South Asia, mainly due to its large population and high birth rate [11, 12]. 
 
Vietnam achieved remarkable improvements in maternal and child health during the latest 
20 years. Between 1999 and 2010, Vietnam reduced MMR (by 70%), U5MR (by 57%), and 
IMR (by 64%) [13]. Nevertheless, MMR in Vietnam in 2010 was higher than in many 
countries in Southeast Asia (e.g., Thailand and Malaysia) [6]. Although the estimated MMR 
in 2010 reached the goal of the national strategy for reproductive health for 2001–2010 [14], 
achieving the MDG5 target by 2015 will require much effort (Figure 1) [13]. 

 
Source: Ministry of Health 

Figure	  1.	  Maternal	  Mortality	  ratio	  and	  Infant	  Mortality	  Rate	  in	  Vietnam,	  1990–2009	  
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1.1.3. Role of maternal health care 

Most maternal deaths are avoidable because healthcare solutions to prevent or manage 
complications related to pregnancy and birth are well known [15]. The safe motherhood 
package formulated by the World Health Organization (WHO) in 1994 included four 
components: ANC, family planning, safe delivery, and essential obstetric care [16]. The 
WHO package was devised to ensure women’s ability to go safely through pregnancy and 
childbirth and to deliver healthy infants [17]. Theoretically, the package claimed it could 
prevent 80% of all maternal deaths [18]; skilled birth attendance at every delivery was 
estimated to reduce maternal mortality by 13%–33% [19]. Universal adoption of the WHO 
package by LMICs could avert 41%–72% of neonatal deaths worldwide [20]. 
 

1.1.4. Antenatal care 

ANC (i.e., “care before birth”) was introduced in high-income countries in the early 1900s, 
aiming to help women remain healthy; find and correct adverse conditions, when present; 
and promote the health of the unborn [21]. The rationale for the widespread introduction of 
ANC is the belief that it is possible to detect and effectively manage early signs of, or risk 
factors for, illness and death during pregnancy [22]. 
 
A typical ANC program includes three basic components: assessment of mother and foetus, 
preventive and if necessary, curative, health care as well as health counseling and education. 
The benefits of ANC appear obvious; however, the optimal number of visits and the content 
of ANC for low- or high-risk pregnancies remain an issue for discussion and 
recommendations vary between countries. Generally, ANC programmes in high-income 
countries often recommend more ANC visits, with more services than recommended in 
LMICs [21, 23-25]. For LMICs, a new WHO model including four ANC visits with the first 
visit within the first trimester has recently been recommended for women with 
uncomplicated pregnancy [26]. Compulsory measurement of blood pressure, urine, and 
blood tests as well as optional weight and height measurement should be done at each visit 
[22, 26]. Cost effective interventions free of charge to all pregnant women is recommended 
to ensure the universal access and utilization of such interventions [21] 
 
Over 70% of women worldwide have at least one ANC visit during pregnancy, but the gaps 
between countries are large. Coverage is extremely high in high-income countries (98%) 
compared to in LMICs (68%). The lowest coverage is seen in Southeast Asia, where only 
54% of women use ANC throughout pregnancy [22]. In most African countries, less than 
70% of pregnant women receive ANC, and most of them have only one or two visits, 
sometimes only late in pregnancy.  
 



 4 

 
In LMICs, more than 80% of women in the highest wealth index quintile use ANC 
compared to around 30% among women in the poorest quintile [27]. Many of the women 
who do not have access to prenatal care are those who need it most, typically poor women 
in rural areas and urban slums [5]. The quality of ANC in many countries remains very poor 
and requires renewed effort to reach MDG4 and MDG5 by 2015 [9, 28, 29].  
 

1.1.5. Delivery care 

Delivery care was introduced earlier than ANC. The key issue during childbirth is the 
attendance of a skilled birth attendant (SBA). According to WHO, 

“a skilled birth attendant” refers to a health professional such as a midwife, doctor or 
nurse, who is trained and competent in the skills needed to manage normal childbirth 
and the immediate postnatal period, and who can identify complications and, as 
necessary, provide emergency management and/or refer the case to a higher level of 
health care” [3]. 

 
The United Nations has called on all countries to increase their efforts toward skilled birth 
attendance and set targets of 80% coverage by 2005, 85% by 2010, and 90% by 2015 [30]. 
However, WHO suggests that in countries with very high MMR, the goal should be at least 
40% of all births assisted by SBAs by 2005, 50% by 2010 and 60% by 2015 [31]. 
 
During 2005-2010, estimates suggested that 69% of births worldwide were supported by 
skilled birth attendants. While many wealthy countries have nearly universal coverage [32], 
less than 50% of all births in Africa take place with a skilled attendant. In some African 
countries, skilled birth attendance is even less than 20% [19, 30]. Socioeconomic inequality 
in delivery care in LMICs exceeds the inequality of ANC use [27]. 
 
Caesarean section (CS) is common in modern obstetric practice. When performed 
appropriately, following medical indications, CS is a potentially life-saving procedure. 
Despite warnings about risks of adverse maternal and newborn outcomes due to CS birth 
without medical indication, the rate of CS birth has increased worldwide [33, 34]. A 
significant number of such births might be performed on women who request the procedure 
without any medical indication [34, 35]. Several factors might contribute to the global 
increase of CS, including improved socioeconomic condition, new medical technology, and 
increased perception of safety [36].  
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1.2. Maternal Health care in Vietnam 

1.2.1. ANC policy and recommendations in Vietnam 

A systematic review of randomized controlled trials, conducted by the WHO in 2001, 
concluded that models with reduced number of ANC visits could be introduced into clinical 
practice without any risk of adverse consequences to the women or to the fetus [37, 38]. 
Vietnam’s ANC policy is based on the new WHO model [27] and primarily focused on a 
limited set of essential services according to national priorities in maternal health and 
available resources [21]. 
 
During the present study, the National Guidelines for Reproductive Health care of 2002 
were in force in Vietnam. New guidelines were given in 2009 including statements about 
the use of ultrasound scans and screening for syphilis in hospitals. Other changes were 
minor.  According to the 2002 guidelines, pregnant women were recommended to use at 
least three ANC visits during pregnancy with at least one visit during each trimester and 
with the following medical services included at all or some visits:  

• Clinical assessments, including measurements of body weight and height, blood 
pressure, fetal examination (fundal height, fetal abdominal circumference and fetal 
heart rate), and vaginal examination (during the first visit, if the signs of pregnancy are 
not clear). 

• Laboratory tests, including urine test (for proteinuria) and blood test (for hemoglobin). 
A hematocrit test, syphilis and HIV screening are also recommended if these services 
are available at the health facilities i.e. only in hospitals. 

• Care provisions, including tetanus vaccination, iron and folate supplements (for areas 
with high prevalence of severe iron deficiency anemia), and malaria prophylaxis (for 
malaria endemic areas). 

• Antenatal health counseling about nutrition and diet regime, working regime, hygiene, 
and ANC schedule. Counseling regarding preparation for birth should be given [39]. 

 
Ultrasound examination can be seen as a component of ANC and is available in all hospitals 
and most private clinics. It was officially recommended for pregnant women in the 2009 
national guidelines where ultrasound examination is defined as an optional ANC service, 
when available. A pregnant woman should then have three scans, one per trimester [40]. In 
the recommendation, the first scan aims to estimate the gestational age. The purpose of the 
second and the third scan is not described but according to experts, the second scan is used 
to detect physical defects and the last one should identify position and posture of the fetus in 
the uterus. It is explicitly forbidden, by law, to use the ultrasound examination for 
determination of the sex of the child. The ultrasound provider is not allowed to divulge that 
information to the mother.   
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The national Vietnamese guidelines suggest that pregnant women should give birth at health 
facilities, for normal pregnancies at the primary health care level. In remote areas, home 
births assisted by health workers or traditional birth attendants are acceptable. CS is allowed 
to be performed only by obstetricians in separate operating rooms in hospitals. During the 
postpartum period (i.e., within 42 days post-delivery), the guidelines recommend at least 
two health checkups for both mother and child. 
 

1.2.2. Utilization of ANC and delivery care 

ANC and delivery care utilization has increased during the last 20 years in Vietnam. In 
2009, 88% of women reported using ANC and 94.4% received skilled birth attendance [41]. 
However, there are large variations between regions in ANC and delivery care utilization. 
For example, only 56% of births in the mountainous region in northwestern Vietnam were 
assisted by SBA compared to nearly 100% in the Red River Delta [42]. Among all maternal 
deaths, 40% occurred at home and 8% occurred during transfer between facilities. For the 
same deaths, 65% of the mothers had not used ANC at all, 22% had one ANC visit, and 
only 13% had two or more visits [14]. 
 
Although some national [42, 43] or local [44, 45] studies have been conducted, information 
on ANC and delivery care in Vietnam remains limited. Almost all studies used simple 
indicators, such as number of visits and time for initiation of ANC. Neither did those studies 
or the national health statistics profile address the service content of ANC visits [41]. 
 

1.2.3. Current maternal health and healthcare issues  

In spite of impressive achievements, several difficulties and challenges remain in Vietnam 
regarding maternal and child health. The MMR is still relatively high and the IMR remained 
unchanged between 2006 and 2009, especially deaths during the early perinatal period (the 
first 7 days after birth) [46]. Some specific problems in maternal and child health and health 
care have been emphasized, including: 

• Disparities in maternal and child health status. Maternal and child mortality is very 
high in remote and ethnic minority areas and among poor. MMR is 2-fold in rural 
areas compared to urban areas and 4-fold among ethnic minority mothers compared 
to the Kinh majority [46]. U5MR in mountainous areas and poor households is 3- to 
4-fold compared to lowland areas and higher income families [46]. Utilization of 
ANC and delivery care is also lower in these disadvantaged areas and groups. 
Reducing the inequality in maternal and child health and health care is a priority of 
the current national strategy for population and reproductive health for the period 
2011–2020 [47]. 
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• Limited quality of services, especially in mountainous and remote areas. The service 
provision networks have only limited coverage in remote, isolated, and 
disadvantaged areas for essential maternal services. At commune health centers in 
these areas, there is lack of human resources and medical equipment for maternal 
health care and services provided are mostly only clinical [13]. The national strategy 
for population and reproductive health for 2011-2020 emphasizes that in the future 
the maternal and child health program must focus more effectively on improving the 
quality of services, including information, communication, and counseling [47]. 

• Misuse of technology. Medical technologies (e.g., obstetric ultrasound) can 
potentially pose social, ethical, and economic dilemmas for both health workers and 
recipients of health services. In a 2008 study women had an average of 6.6 
ultrasound scans during pregnancy; one fifth of all pregnant women received 10 or 
more scans [48]. CS births are increasing rapidly in central hospitals. With 36% of 
women giving birth by CS, Vietnam had the second highest rate of CS among nine 
Asian countries involved in a 2008 WHO survey [49]. 

• Increasing sex ratio at birth (SRB). Sex Ratio at Birth (i.e., the number of male live 
births per 100 female live births) has increased in Vietnam over the last decade [50] 
associated with “son preference” behaviour, ultrasound examination, and selective 
abortions [51, 52]. SRB is estimated to continue increase in coming years and is 
predicted to rise to 115 by 2015 without interventions [52]. Control of SRB is a 
demographic priority, with SRB targets of below 113 for 2015 and 115 for 2020 [47], 
that is not decreasing SRB but slowing down the increase. 
 

1.3. Health and Demographic Surveillance Systems  

The lack of adequate routine demographic information for policy makers and health 
managers led to the development of Demographic Surveillance Systems (DSS) and, later 
HDSS, as a way to monitor populations in many LMICs. A geographically defined 
population in a HDSS is used as an open cohort under continuous prospective demographic 
monitoring and updated through repeated enumeration cycles (Figure 2). 

 
Figure	  2.	  Typical	  Framework	  of	  a	  Health	  and	  Demographic	  Surveillance	  System	  
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The basic function of an HDSS is to create a population registration system in a small area, 
where vital events (primarily births, migration, and deaths) are registered continuously and 
where educational, social, and economic information is obtained and updated at regular time 
intervals. This information is essential for planning purposes [53, 54]. HDSS can also 
provide a framework for studies investigating many aspects of community health in 
different settings and can serve as a platform for public health research training [55]. 
 
The first HDSS was developed in Matlab, Bangladesh, in 1966 [56], followed by others in 
other LMICs in Africa and Asia. The International Network for the Demographic 
Evaluation of Populations and Their Health in Developing Countries [57] was established in 
1998. It currently includes 42 HDSS in 19 countries [57, 58]. A large number of studies on 
mortality have been conducted in the HDSS framework in these LMICs [59, 60]. 
 
Almost all HDSSs are located in rural areas, including FilaBavi and ChiliLab in Vietnam. 
The urban HDSS in Hanoi aims to be a similar infrastructure for research and research 
training in an urban area. In 2006, Hanoi Medical University, the Nordic School of Public 
Health, and the Hanoi Health Bureau initiated discussions about an urban HDSS in Hanoi; 
the Oxford University Clinical Research Unit joined the stakeholder group later. To enable 
urban rural comparisons, the DodaLab HDSS was set up in the urban Dong Da district in 
2007. The FilaBavi HDSS had been running in a rural district of Hanoi, Vietnam since 1999. 
 

1.4. The rationale of the research accounted for in this thesis 

The Vietnamese health reforms during the 1980s contributed to increased availability of 
health care facilities and quality improvement of healthcare services in general. However, 
they also led to larger gaps in the use of health care between regions and social and 
economic groups in the communities [61]. Disparities in maternal health and use of 
maternal health care between different geographic areas and different social groups have 
also been reported [13].  
 
Almost all previous studies of ANC and delivery care in Vietnam have been cross-sectional 
and conducted in rural areas before the year 2000. Very few studies have addressed the 
urban rural comparison issue. The mean number of ANC visits for women was always the 
key quantitative description of ANC utilization [45, 62, 63]. Few studies addressed the 
content of ANC i.e. medical counseling and services. Few attempts to define overall ANC 
adequacy were made [44, 64, 65]. There is still a lack of studies of associations between 
ANC and delivery care and possibly related factors in Vietnam.  
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A number of research questions follow from the above and provide the basis for the 
subsequent formulation of study aims: 
• How large are the differences between rural and urban areas regarding antenatal and 

delivery care utilization? 
• For ANC, how large are the differences in number of ANC visits, timing of visits during 

pregnancy and contents of ANC visits? 
• For delivery care: what are the differences in delivery place, delivery attendance and 

delivery method? 
• What social, economic and other factors are associated with antenatal and delivery care 

utilization in urban and rural areas?  
• Can such associations explain differences between the two contexts? 
• Is it possible to make a HDSS in the urban area work well enough to obtain information 

with satisfactory quality?  
 

1.5. Aims of the research 

1.5.1. General study aim 

The aim of the research was to study antenatal and delivery care utilization in relation to 
demographic, socio-economic status and other factors in two HDSSs, one rural and one 
urban, to provide knowledge for evidence based decision making regarding maternal health 
care.   
 

1.5.2. Specific study aims 

In this thesis, the research is presented as three specific studies and a description of the new 
urban HDSS, each in one article and with the following aims. 
• To compare the patterns and adequacy of antenatal care used in an urban and a rural 

HDSS in Vietnam (paper I); 
• To identify factors, demographic, social and economic associated with three ANC 

adequacy indicators: number of visits, timing of visits and content of services. The aim 
was also to compare the patterns of associations between ANC use and these factors 
between an urban and a rural area (paper II);  

• To investigate delivery care regarding utilization, expenditure and technology 
preference and related factors in urban and rural areas (paper III); 

• To present the experiences and some concrete results for the three first years of 
operation of an urban HDSS in central Hanoi, Vietnam and discuss advantages and 
disadvantages of conducting health studies using a HDSS framework (paper IV). 
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2. CONTEXT AND STUDY SETTING 

2.1. Vietnam 

2.1.1. General information  

Vietnam is located in Southeast Asia and borders China to the North, Laos to the Northwest, 
Cambodia to the Southwest and the South China Sea to the East. Its total population is 
about 87 million people who live in a surface area of 331,000 square kilometers. The 
country is divided into 8 geographic regions with 63 provinces and cities. Each province is 
divided successively into districts, communes, and hamlets. With a population of more than 
8 million people, Hanoi is the largest city and the capital.  
 
Vietnam has 54 ethnic groups, of which the majority (Kinh) accounts for about 85.7% and 
resides mainly in the plains. The highest population densities are in the two river delta 
regions, the Red River in the north, including Hanoi and the Mekong River in the south, 
including Ho Chi Minh city. Fifty-one percent of the population belongs to the reproductive 
age group (15–49 years old). More than 70% are farmers who live in rural areas [66]. By 
surpassing USD 1,000 per capita in 2010, Vietnam entered the ranks of middle-income 
countries [67]. 
 
The main health indices for Vietnam are quite good compared to other countries at the same 
level of overall development. In 2008, the life expectancy at birth was 73 years (70 for 
males and 75 for females), and U5MR was 25/1,000 live births, putting the total fertility 
rate under the replacement level, with 2 children per woman [41]. 
 

 
	  	  	  	  Figure	  3.	  The	  Map	  of	  Vietnam	  

	   Table	  1.	  Main	  Indicators	  of	  Vietnam	  in	  2010	  

 Indicator Value 

Area (km2) 331,051 

Population (millions) 86.9 

Population growth rate (%o) 10.3 

Total fertility rate 2.0 

Life expectancy at birth (years) 74 (72/76) 

Literacy rate among adults (%) 93 

Gross Domestic Product (GDP) per capita ($) 1,100 

IMR/1,000 live births 16.0 

U5MR/1,000 live births 23.8 

MMR/100,000 live births 69 

SRB (male births/100 female births) 111.2 

Number of medical doctors/10,000 7.0 

Number of midwives, nurses/10,000 12.5 

Source: Ministry of Health and General Statistics Office 
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2.1.2. Healthcare system 

Before 1986, Vietnam was a country with a centrally planned economy. The health care 
system was totally public and fully financed by the government. In 1986, the Vietnamese 
government initiated Doi Moi, a wide-ranging reform program that shifted the country from 
a planned economy to a market-oriented economy. Doi Moi also launched some reforms in 
the health sector, most importantly the introduction of user fees for health services in public 
health facilities and the legalization of private medical practice in 1989 [61]. 
 
Currently, Vietnam has a mixed public – private healthcare system as given in Figure 4. The 
public healthcare system is organised into four administrative levels (central, provincial, 
district and commune) based on the structure of all provinces across the country. At the 
central level, the Ministry of Health (MoH) comprises of 16 departments and is responsible 
for formulating and executing health policies and programs for the entire country. In 
addition, national research institutes, training institutions, pharmaceutical companies and 47 
general and specialized hospitals, which are mostly located in large cities, are subordinated 
to the MoH. 
 
At the provincial level the Department of Health has a similar structure as the MoH and is 
responsible for all provincial health institutions. There is typically one general hospital and 
some health centers e.g. preventive medicine centers and mother and child’s health 
protection centers, that operate independently from the hospital for each province. There is 
also a secondary medical school responsible for training of nurses and midwives. Provincial 
health care services receive technical support from the MoH and other central institutions. 
 
At the district level, the District Health Department is responsible for administrative 
direction and management the district healthcare system. Generally, there is a District 
Health Center, which includes a district hospital responsible for curative services and a 
preventive medicine center responsible for implementing national preventive programs e.g. 
expended immunization and maternal and child healthcare programs. Some rural areas have 
one or several polyclinics that operate under the direction of the district hospital, mainly 
providing basic curative care for people in several communes. 
 
At the commune level, there is a commune health center (CHC) that operates under the 
management of the District Health Center and is responsible for primary curative and 
preventive care as well as implementation of national health programs, including the 
maternal and child healthcare programs. Under CHC, village health workers provide health 
information, education, and communication; first aid and care of common diseases; and 
implement family planning and other national health programs.   
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Source: Ministry of Health 2011 

Figure	  4.	  The	  Vietnamese	  health	  care	  system	  

 
The private health sector was first introduced in Vietnam in 1989 and has thereafter quickly 
developed in the whole country. It has contributed to relieve the overload of patients in the 
public health care facilities and to provide more easy access for people in need of healthcare 
[68]. The importance of the private sector in the Vietnamese healthcare system is increasing. 
In 2009, there were almost 90 private hospitals, more than 30,000 private clinics and close 
to 90,000 private pharmacies. The private sector is now responsible for 43% of out-patient 
and 9% of in-patient health care services [69]. Figure 4 summarizes the health care system. 

Level Health authority Main health facilities 

Provincial Provincial 
Health Bureau 

- Provincial health offices 

- Medical training colleges 

- Provincial preventive medicine centers 

- Other provincial specialised medical centers 

 

Central MoH - Departments in the MoH 

- National medical, pharmacology universities 

- Central research and professional institutions 

- Central hospitals (47) 

- Central Pharmaceutical companies 

 

District District Health 
Department 

- District health centers 

- District hospitals (615) 

- Public polyclinics (686) 

 

Commune Commune 

Health Center 

- Commune health centers (10,926) 

- Village health workers 

 

Private - Private hospitals (102) 

- Private polyclinics/clinics (30,000) 

- Private pharmaceutical companies 

- Private pharmacies/drug outlets (≈90,000) 
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The private health facilities are operated under the “Law on private pharmaceutical and 
clinical practice”, which was launched in 1993 and revised in 2003. However, despite its 
large contribution, private healthcare sector has been under debate regarding quality of 
service. Private providers are profit oriented and tend to overuse high technology and 
expensive medicine. Most private clinics are operated by public health workers outside 
working time. There are large numbers of unlicensed private providers, especially in rural 
areas. The quality of health care services in the private sector is normally poorer than in the 
public and the operation of private clinics is often out of the authority’s control [70, 71].  
 
In average, there are 7 physicians and 12.5 midwives and nurses for every 10,000 
inhabitants in 2010 in Vietnam [72]. These figures are slightly higher to those in other 
Southeast Asian countries (5.6 physicians, 10.9 midwives and nurses), a bit lower than 
those in lower middle-income countries (7.8 physicians, 15.1 midwives and nurses) and 
much lower compared to those in high-income countries such as Sweden (37.7 and 118.6, 
respectively) [7]. 
 

2.1.3. Healthcare financing 

Before Doi Moi health care was subsidised from the Government and health care services 
were free of charge for all people. During 1980s, Vietnam suffered from a severe economic 
crisis and government resources were no longer sufficient to respond to the need of the 
population. Thus, in 1989 public hospitals were allowed to charge user fees, which patients 
have to pay for a part of real service cost [73]. The fiscal budget for health care is not 
enough [74, 75]. In 2009, user fees accounted for 15.3% of the recurrent budget of all public 
health facilities. User fees have also increased household financial burden for health care, 
limited access to health care of the poor and created disparities in health service utilization 
and health outcomes among different socio-economic groups and regions [76]. 
 
In order to have further financial sources for health care sector, health insurance was 
introduced in Vietnam in 1992. According to the Law on Health Insurance issued in 2008, 
there are three main schemes of health insurance: (i) compulsory schemes for public staff 
and workers, pensioners, formal private sector employees and students; (ii) social schemes for 
the poor, the children under six, ethnic minority people living in disadvantage areas and other 
vulnerable groups; and (iii) voluntary schemes for self employed and nonworking 
population and others [77]. In 2009, health insurance covered 58.2% of the Vietnamese 
population and contributed 35.3% of the budget of all public health facilities [41]. 
 
The health insurance package covers a wide range of diagnostic, treatment and 
rehabilitation costs, mostly in the public health care facilities and in a small number of 
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private facilities. A 20% co-payment is applied for most insured groups. Reimbursement of 
providers is mainly on a fee-for-service basis but capitation and case-mix options (such as 
diagnosis-related group, DRG) have been recently introduced. Currently, the main financial 
sources for health care are general taxation, social health insurance, private prepayment and 
out of pocket payment. In 2009 the total health expenditure was about 6.7% of GDP, of 
which private prepayment and out of pocket payment accounted for 62.5% [7].  
 

2.1.4. Provision of maternal healthcare 

Until 1980s, pregnant women accessed maternal healthcare mostly at CHCs or public 
maternity homes. At these facilities, ANC and delivery care were provided mainly by 
midwives, assistant physicians with a specialty in obstetrics and pediatrics, physicians or 
sometimes by nurses. Only women with a high-risk pregnancy were referred to district, 
provincial, and central hospitals, where physicians were mainly responsible for ANC and 
delivery care. The initiative to seek ANC had to be taken by the pregnant women herself, 
possibly following advice from relatives or other women. She could also decide how many 
visits she would like to do and at what time during the pregnancy. The initiative and choices 
are still with the individual woman. All maternal healthcare services were free of charge in 
the old system. This has changed. 
 
With the development of private sector, women now have more alternatives for ANC and 
delivery care. A pregnant woman can seek her ANC in public health care facilities, CHCs 
or hospitals at different levels. Private health care providers can also be used. In private 
clinics, midwives work together with obstetricians to provide ANC. There are very few 
maternity clinics where midwives and nurses provide ANC independently. For the private 
sector, ANC is provided also in maternity clinics but delivery care is available only in 
hospitals.  
 
The basic principle is that women shall pay for ANC and deliver care through user fees. In 
public health care facilities, ANC and delivery care cost might be covered by health 
insurance. Insured women then co-pays with 20% of the cost. They also have to pay by 
themselves for pregnancy screening tests which are not for treatment purpose and for 
technology assisted reproductive services e.g. in vitro fertilization and family planning 
services. Abortion services are not paid for unless pregnancy must be suspended due to 
pathological reasons in fetus or mother [77]. When women use ANC and delivery care at 
the private sector, they most often have to pay for the total cost.  
 
ANC and delivery care is paid for per service in both the public and private sector. As all 
services are paid separately, the cost depends on the choices of number and type of services. 
Particularly, ultrasound examination means a separate cost for the woman. 
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2.1.5. Culture and the two child policy 

2.1.2.1. Culture and maternal health care 

Vietnamese culture is strongly influenced by Confucianism. Societal beliefs, values and 
preferences in the Vietnamese society highly emphasize the value of having sons [50, 78, 
79]. The strong son preference in the Vietnamese population is derived from a largely 
patrilineal and patrilocal kinship system that places a strong normative pressure on families 
to have at least one son [80, 81]. Sons are responsible for carrying on family lines and 
names; performing ancestor worship; and taking care of parents in their old age. Having a 
son also improves a woman’s status in the family and confirms a man’s reputation in the 
community [80]. 
 
The typical Vietnamese family structure is both hierarchic and male dominated with several 
generations living together in one household. Men are normally wage earners and the 
decision makers in the families [82]. Women are in a vulnerable position, especially when 
the family resources are scarce [83]. Married couples usually reside with the husbands’ 
family and the household income is often under the control of the parents-in-law and/or 
husband. The childbirth experience of mother and mother-in-law could greatly influence the 
maternity care of young women [83]. The strong patriarchal society and prevailing 
Confucian norms has limited women’ s autonomy and reduced their possibility to make 
independent decisions about their own reproductive health [84]. The responsibility of other 
members of the family, such as husbands or parents-in-law in decision-making can also be a 
barrier preventing women access to necessary care [83, 85] 
 
2.1.2.2. The two-child policy 

Different population and family planning programs have been implemented in Vietnam 
since the early 1960s. The two-child policy was officially stipulated in 1988 [86], further 
reinforced in 1993 [87] and revised in the Population Ordinance in 2003 [88]. A degree of 
coercion was used to enforce the two-child policy, including financial sanctions, 
professional and administrative punishments [89], [90]. Although many have suggested that 
the two-child policy has not been rigorously enforced, the policy contributed to decline the 
total fertility rate from 6.39 children per woman in 1960 to 3.8 in 1989, 2.3 in 1999 and 
2.03 in 2009 [66, 91]. People are now likely to accept the small family size as the 
government’s current encouragement. Having fewer children, families have more resources 
for maternal and child health and can better afford to raise children. 
  
However, the policy has also contributed to a gender imbalance in Vietnam [80, 81, 92]. In 
the provinces where the policy is more rigorously enforced, the fertility and infant mortality 
is lower but sex ratio at birth is much higher [66]. The declined fertility caused a specific 
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effect that families have to fulfill their wish for a son in a smaller family. It is not like in the 
past when people just kept giving birth to the “last ovum” until they got a son. Now people 
apply technological measures for selective reproduction. Couples may choose abortion if an 
ultrasound scan shows that the pregnancy will produce a girl [92] though fetus’ sex 
determination and selection is legally forbidden [90]. 
 

2.2. The study settings:  FilaBavi and DodaLab HDSS 

The current study was conducted in two HDSSs, one rural (FilaBavi) and one urban 
(DodaLab) in Hanoi, Vietnam. The distance between the sites is about 60 km (Figure 5). 
The HDSSs aim to provide basic information for health planning and policy decisions as 
well as community health research and training. The FilaBavi HDSS was developed in 1999 
in the rural Ba Vi district, and comprises 69 hamlets. These were selected using stratified 
random sampling and have together about 51,000 persons in 11,000 households (20% of the 
district’s population) [93]. The selected clusters in FilaBavi are seen as black spots in the 
map of Figure 5. 
 
To develop an urban site, three communes (Kim Lien, Quang Trung, and Trung Phung) 
were selected from 21 communes of the Dong Da district as representatives of the high-, 
middle-and low-economic levels. The communes are seen with different colors in the map 
of Figure 5 The DodaLab HDSS was established in late 2007 after a baseline survey 
covering about 11,000 households and 38,000 inhabitants (12% of the Dong Da district 
population) [94]. In both sites, all inhabitants in these hamlets and communes were 
surveyed. Participation in the project was voluntary with verbal consent. The nonresponse 
rate was 2.3% in DodaLab and 0.7% in FilaBavi. 
 
Routine data collection included quarterly follow-up surveys to collect health and 
demographic events and major biennial household surveys to update demographic and 
socioeconomic information at the individual and household level. In the two HDSS, 106 
mostly female fieldworkers (46 in FilaBavi and 60 in DodaLab) were recruited and trained 
for data collection. They were responsible for collecting data through household interviews, 
using structured questionnaires. A manual was developed and used for training and during 
data collection. 
 
In both sites, women can access ANC at either public or private health facilities. FilaBavi 
has commune health centers and one district hospital. DodaLab has many more public 
hospitals and private clinics within or in the nearby vicinity. According to the results from 
the first baseline surveys in both sites, respondents estimated the average road distances to 
access the nearest public hospital at 1.8 km in DodaLab and 10.2 km in FilaBavi [93, 94]. 
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Figure	   5.	   Maps	   of	   Hanoi	   and	   the	   FilaBavi	   and	   DodaLab	   HDSS.	   FilaBavi	   included	   69	   clusters	  

displayed	  as	  black	  spots	  and	  DodaLab	  comprises	  three	  communes	  in	  different	  colors.	  The	  maps	  

are	  in	  different	  scales	  
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3. METHODS 

3.1. Study Design 

The study compares two cohorts of pregnant women one in FilaBavi and one in DodaLab 
HDSSs. The routine quarterly surveys in both sites, conducted between April 2008 and 
December 2009, identified 2,757 pregnant women (1,633 in FilaBavi and 1,124 in 
DodaLab). The women were then followed through quarterly household interviews using 
structured questionnaires until they gave birth or otherwise terminated the pregnancy. When 
the research project ended, 94 women had out-migrated and 148 women had terminated 
their pregnancy before childbirth due to miscarriage or induced abortion. Altogether, 2,515 
births were recorded and analyzed for the study of delivery care (paper III). Of those, 383 
women who had only one antenatal interview due to late immigration or late identification 
of pregnancy were excluded from the studies of ANC utilization (papers I and II) which 
thus generated data from 2,132 pregnant women who had at least two antenatal interviews 
and were followed until they gave birth (Figure 6). 
 
 

 

 

 

Figure	  6.	  The	  recruitment	  and	  study	  of	  pregnant	  women	  

 
The numbers of women with only one antenatal interview were 202 in DodaLab (19.9%) 
and 181 in FilaBavi (12.1%). Migration is expected to occur more frequently in the urban 
than in the rural area. Among women who were excluded, two women in DodaLab (1%) 
and eight women in FilaBavi (4.3%) had no ANC. This difference is not statistically 
significant. 
 

3.2. Data Collection 

Data for the empirical studies were obtained through household interviews conducted by the 
HDSS surveyors. During the first interview, the surveyors obtained information about the 
women’s obstetric history, i.e. information about last menstruation, pregnancies and parity, 

Pregnant women 

recruited 

Women studied for 

ANC (papers I, II) 

Women studied for 

delivery (paper III) 

FilaBavi 1,633 women 

DodaLab 1,124 women 

1,318 women 

814 women 

1,499 women 

1,016 women 
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experiences, if any of abortion, stillbirth, neonatal death, premature, previous CS, etc. and 
the situation of the current pregnancy. Women were also asked about the date of their first 
ANC visit, how many visits they used, where and by whom ANC was provided, what 
services were provided, and how much they had paid for ANC, before the first interview. 
The information about pregnancy status and ANC utilization were then updated in 
interviews every 3 months until the women gave birth, otherwise terminated their 
pregnancy or out-migrated. Each woman is supposed to have a pregnancy registration book. 
This is however, not always the case and the books can’t be systematically used. Occasional 
information from the book was however obtained for control purposes.  
 
The questionnaire used in the interviews had a list of all components in the MoH-
recommended ANC package. Only information on whether blood or urine samples were at 
all taken was obtained. The women could not be expected to know the purpose i.e. what 
specific laboratory tests were performed.  
 
Information regarding place of delivery, types of the birth attendants, modes of delivery, 
duration of stay at health facilities, and delivery cost were obtained from the mother within 
one month after delivery. Demographic and socioeconomic information about the women 
and their households were taken from the major household survey in the HDSSs in 2009.  
 
A multi-stage supervision procedure was established to control the quality of the data 
collected within each HDSS. A field supervisor regularly observed the interviews, using a 
checklist and feedback was provided to the interviewer. Three percent of the women, 
selected randomly, were re-interviewed by field supervisors. There was a comparatively 
good correspondence between interview and re-interview data. The percentages of forms 
with some mismatch were 12% in DodaLab and 9% in FilaBavi, mostly regarding the date 
of last menstruation and the date of the interview. Data clerks re-checked all forms prior to 
data entry. 
 
Two levels of non-response need to be considered: (i) The general non-response in the 
HDSS and (ii) the non-response in the specific study on pregnancy and delivery. The 
general non-response includes households who do not at all participate or refuse answering 
some questions in the questionnaires. The non-response in the specific study includes 
women who hide their pregnant or women who refuse to participate. Two point three 
percent of the households in DodaLab and 0.8% in FilaBavi declined to participate in the 
HDSSs. Another 0.7% households in DodaLab and 0.3% in FilaBavi refused to answer 
several questions in the routine questionnaires in the two sites, mostly questions on 
household income and expenditure. All pregnant women who were identified through the 
routine follow up surveys agreed to take part in the empirical studies. Six women in 
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DodaLab and three women in FilaBavi who wanted to hide their pregnancy participated in 
the project only after delivery. These women had however late identification of pregnancy 
and were therefore already excluded from the analysis for papers I and II. 
 

3.3. The Andersen Health Seeking Behavior Model  

Several studies of maternal health care and associated factors in high income countries [95, 
96] and LMICs [36, 97, 98] have been conducted. The main focus in most studies has been 
the reproductive history and the socioeconomic characteristics of the mother. The personal 
behavior and beliefs of the mother as well as the characteristics of the health care system 
have received less attention.  
 
Previous studies have found that women who belong to minority ethnic groups, who are less 
educated, who have lower socioeconomic status, who have more children, who have 
unexpected pregnancies and who were born or live in less developed regions are associated 
with inadequate numbers of ANC visits [32, 95, 99, 100]. There have been very few studies 
of associations between possibly explanatory factors and the actual content of ANC services 
[101-103]. The main finding from these studies is that ANC content was more strongly 
influenced by the characteristics of the provider than by the background of the women [103].  
 
For some studies, the Andersen Health Seeking Behavior Model [104], a model for health 
care utilization behavior in general [105] has been used for the selection and analysis of 
variables [95, 102, 106, 107]. Table 2 shows an adapted version of the model. The Outcome 
component has been omitted since the present study does not involve outcomes like 
perceived health status, evaluated health and consumer satisfaction which were the concepts 
used in the original model. 
 
The model shows the multiple influences on health services' use. The core of the model is 
population characteristics including predisposing factors, enabling resources and the needs 
for services of the woman, influenced by the external environment. The choices made by a 
person are predicted by the population characteristics and the external environment, directly 
and indirectly. This model structure was used for selection of variables and for the analysis 
in this thesis. Table 2 illustrates the model and the variables actually studied. Variables were 
selected based on literature review and discussions with colleagues. The information 
actually used in the present research is restricted to information available in the HDSSs as 
routine or ad hoc for the study. 
 
 

Table	  2.	  Conceptual	  Framework	  for	  Determinants	  of	  Antenatal	  and	  Delivery	  Care	  Utilization	  
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Environment 
context  

  Population characteristics 
Health behavior 
choices Predisposing 

characteristics 
Enabling 
resources 

Woman needs 

External 
environment 

Demographic 
characteristics 

Family level Obstetric history ANC utilization 

-Urban – rural 
characteristics 
-Geographical 
access to health 
care 

-Age 
-Marital status 

-Economic 
status 

-Experience with 
stillbirth, 
miscarriage, CS, 
etc. 

-Number of visits 
-Timing of visit 
-Service contents 
-Adequate use 

Health care system  Social structure Community level Current pregnancy Delivery care 
utilization 

-Public - private 
-Hospitals, CHCs, 
private clinics 
-Physicians  
-Midwives 
-Nurses 

-Education 
-Occupation 
-Ethnicity 
-Household size 
-Household relatives 

Socioeconomic 
condition 

-Parity 
-High-risk 
pregnancy 
 

Place of delivery 
Birth attendance 
Mode of delivery 

 Culture and Beliefs    

 -Son preference 
-Technology 
preference 

 
 

  

 
 

3.4. Outcome Variables 

3.4.1. Antenatal care 

Almost all studies on ANC utilization in Vietnam used either a single indicator or a 
combination of two indicators: number of visits and timing of the first visit. Only one 
known study used an index that included service content to assess the quality of ANC [44]. 
This index put equal weights on all ANC services, although these inherently have different 
roles, and importance for ANC. The cut-off points for “early initiation” of ANC in previous 
studies were very different, like 2 months [108], 3 months [42], 4 months [44], and even 6 
months [43]. 
 
In this study information regarding ANC utilization was obtained as the number of and 
initiation times for ANC visits as well as data on ANC service content. The present study 
used “first visit before three months” as the criterion for adequately early ANC as 
recommended by the MoH. It appears likely that all participants were aware of their 
pregnancy at that time. “At least three ANC visits” was used as the criterion for adequate 
number of ANC visits, also in accordance with national guidelines.  
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Questions were asked about all potential components of the recommended ANC package. 
To define adequate content of ANC, the services were classified into two categories: core 
and optional services.  
 
Core services were defined as those services recommended for all pregnant women that 
were available at all primary healthcare facilities. These core services are: 

• Measurement of mother weight and height 
• Assessment of blood pressure 
• Fetal examination, fundal height, abdominal circumference, heart rate assessment 
• Urine test 
• Tetanus vaccination 
• Antenatal health counseling. 

 
Other services, recommended for specific geographic areas or population groups or 
available only at some healthcare facilities, were classified as optional services. These 
services include: 

• Vaginal examination 
• Blood test 
• Iron/folate supplement 
• Malaria prevention 
• Ultrasound scan. 

 
In the thesis, adequate service content was defined as “all core services were provided at 
least once during the pregnancy”. Poor use or insufficient use means not using six core 
ANC services. Only these six core services are considered since they are recommended for 
all pregnant women and likely to be remembered by the women.  
 
Overall adequate use of ANC was defined according to the criteria shown in Table 3: using 
enough visits (at least three) with early timing (first visit during first trimester) and 
sufficient services (at least six core services according to the national recommendations) 
[39]. The ANC use was considered not overall adequate if one or more of these three 
indicators was not satisfied. 
	  

	  

	  

	  

Table	  3.	  Definitions	  of	  Antenatal	  Care	  Adequacy	  
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Indicators Inadequate use Adequate use 

Adequate number of visits Less than three visits At least three visits 

Early attendance by ANC  Initial visit after first trimester  Initial visit during first 
trimester 

Sufficient use of ANC 
services 

At least one core service never 
used 

All core services used at least 
once 

Overall adequate use At least one indicator 
inadequate 

All three indicators adequate 

 
 

3.4.2. Delivery care utilization 

The study used three indicators to describe the delivery: 

• Place of delivery. Institutional delivery meaning delivery in health facilities, 
hospitals at different levels and CHC. 

• Skilled birth attendance. Skilled birth attendants were defined according to WHO 
definition [3] and included physicians, midwives, nurses, and assistant physicians. 
Traditional birth attendants were not included in skilled birth attendants [85]. 

• Mode of delivery. Vaginal delivery using instruments or not, and CS. A CS was 
considered as elective if it was planned before the actual delivery started. 

 
Some ad hoc definitions were also used in the thesis: 

• Technology preference is taken to mean preference for birth in hospitals and 
delivery by CS and use of antenatal ultrasound. The available information does not 
allow differentiation between women and provider preference or combinations of 
these.   

• Expenditure for ANC or delivery care was defined as the total cost per household for 
ANC or delivery care actually paid, i.e. excluding costs paid by health insurance.  

• Economic burden was defined as the expenditure for ANC and delivery care as 
above expressed as a percentage of reported annual household income per capita. 

 

3.5. Explanatory Variables and Associations 

Table 2 shows the variables used to explain variation in ANC and delivery care utilization. 
The available demographic and socioeconomic information in both HDSSs were used as 
population characteristics of predisposing, enabling, and need factors. Some variables on 
external environment, healthcare behavior, ANC, and delivery care utilization and outcomes 
were also used as explanatory factors. 
 
Demographic and socioeconomic characteristics were considered at individual, household, 
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and community levels. Obstetric characteristics were obtained in connection with the 
routine household surveys specifically for this research, including obstetric history as well 
as information about the current pregnancy. 
 
High-risk pregnancy was defined as women meeting at least one of the following criteria: 
nulli-parous with 40 years or older; more than four previous births; any experience of 
previous spontaneous abortion, earlier CS delivery or earlier preterm delivery, stillbirth, or 
neonatal death; known high blood pressure, diabetes, epilepsy, or depression during 
pregnancy [109]. 
 
Household economic status was measured using a wealth index estimated by Principal 
Component Analysis of variables describing housing condition (type of the house, location, 
sanitation, and water source) and ownership of household assets. Wealth index scores were 
used to group households into terciles, the first called “poor”, the second called “middle” 
and the third called “rich”. Women were classified following the household level. In 
addition, income per capita was calculated as an average of the reported household annual 
income divided by the number of household members. 
 
The community socioeconomic condition was classified differently in the two areas. In 
DodaLab, three communes were selected strategically with different socioeconomic levels, 
as determined by local authorities. In FilaBavi there are three types of geographical area: 
mountainous, highland, and lowland. These differ in reported income per capita and mean 
distances to the nearest health facility. In the economic analysis, these areas were 
considered as low-, middle-, and high-level, respectively. 
 
The word association is frequently used in this text. In quantitative research there are 
associations at two “levels”, statistical association and causal association. The first means 
that some estimate e.g. correlation coefficient turns out to be statistically significant, the 
second means that the variables actually influence each other. Statistical associations might 
reflect causal associations but does not necessarily. To go from statistical to causal 
association, information and reasoning beyond the numbers are needed. Most associations 
presented here are statistical or to some extent taken to be causal through discussion.     
 

3.6. Data Analysis 

Data was entered into computers with the Access software application and analyzed using 
STATA software version 11.0. Standard statistical methods like Chi square test and t-test 
were used for comparisons between the two sites. Simple and multiple regression models 
were used to study the statistical associations between the explanatory and the outcome 
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variables. Bivariate analysis shows associations as they appear in the context of all other 
variables with their variations and co-variations. Multivariate analyses show the 
associations between one dependent and one independent variable when all other variables 
are fixed (commonly described as “adjusted”). 
 
Some variables (e.g., age and parity, education, occupation, and economic status) might be 
strongly correlated and technically influence the results of regression analyzes that include 
all available variables. Highly correlated independent variables will cause collinearity, 
which can lead to spurious results. However, the results in this research project did not 
differ much in the models (e.g., with and without the occupation variable). There was a 
correlation between education and occupation, but it was not very strong. Another example 
is age and parity. There was as expected a correlation between age and parity, but it was not 
strong enough to cause problems if both variables were included. 
 

3.7. Ethical Considerations 

The establishment of the two HDSS was discussed with the local authorities and approved 
by the MoH. All participants were informed about the purpose of the study and their right to 
decline participation or to withdraw at any stage of the research project. The study was also 
approved by the Scientific and Ethical Committee of Hanoi Medical University. Verbal 
consent was obtained from all pregnant women. The pregnant women who refused 
participation in the project were not in any way discriminated. Personal information of the 
participants was encrypted and could be accessed only by researchers and data managers. 
All project information was used only for research purposes. Data was analyzed and 
presented anonymously. The women’s integrity was affected only minimally. Mothers were 
allowed to receive advice from obstetricians within the project for any problems they had 
during pregnancy or with ANC utilization. A small gift of 30,000 VND (less than two USD) 
was offered to each newborn baby as traditional lucky money. 
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4. EMPIRICAL RESULTS 

4.1. Background Information  

4.1.1. Information on the population (paper IV) 

Within the two HDSSs, Kinh is the ethnic majority (99% in DodaLab and 95% in FilaBavi). 
The literacy among adults exceeds 95% in both sites, but the proportion of highly educated 
people is larger in DodaLab than in FilaBavi. The main occupations are office staff and 
business in DodaLab and farmer in FilaBavi. About three quarters of all persons in 
DodaLab have health insurance (this information is not available in FilaBavi). The 
percentage of households who own common assets in DodaLab is significantly higher than 
in FilaBavi. In 2009, the reported annual income per capita was about USD 1,100 in 
DodaLab and about one third of that amount in FilaBavi. Detailed information is given in 
paper IV.  
 

4.1.2. Information on the pregnant women 

Among the 2,515 deliveries, almost all women were married and half of them were 
pregnant with their first child. The mean age for nulliparous women was 24.0 years in the 
rural area and 27.0 years in the urban. Minority status was 5.5% of the rural women and 
0.7% of the urban. Nearly 95% of the urban women had attained at least high school 
education. Most rural women had only secondary school education or less. The dominant 
occupations for the women were office staff in urban areas and farmer in rural areas. The 
percentages of women classified with high-risk pregnancy were 10.6% and 13.1%, 
respectively, in the urban and the rural areas. Detailed information is presented in the 
specific papers. 
 
Stillbirths occurred in 0.6% of all deliveries in the urban area and 0.7% in the rural area. 
According to the reported date of last menstrual period, 17% of the urban women and 18% 
of the rural women gave birth before reaching 37 gestational weeks. SRB was 125 in the 
rural area and 127 in the urban area. 
 

4.2. The Use of Antenatal and Delivery Care in Urban and Rural Areas 

High proportions of women using ANC and delivery care were observed in both sites. 
Ninety-seven percent of the rural women and 99.8% of the urban women had at least one 
ANC visit. One hundred percent of the urban women and 99.7% of the rural women gave 
birth at health facilities and received skilled birth attendance. However, large disparities 
were observed between the two areas regarding the utilization of and expenditure for ANC 
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and delivery care. 
 

4.2.1. Disparities in antenatal care (Paper I) 

The two areas differed statistically significantly in the number of ANC visits, timing of first 
visit and content of ANC visits. Rural women attended ANC latter, used fewer visits and 
fewer services than urban women. Consequently, they had a lower level of overall adequate 
use of ANC than those in the urban area.  
 
Figure 7 shows the percentages of women at different “levels” of ANC adequacy in the two 
sites. 
  

 
Figure	  7.	  Percentages	  of	  ANC	  adequacy	  in	  the	  urban	  and	  the	  rural	  area	  

 
The difference between the two areas increased going from “use of at least one visit” to 
“overall adequate use”. The proportions of women who had at least three visits were 77.2% 
in the rural and 97.2% in the urban. The corresponding percentages of women who initiated 
ANC within the first trimester were 69.1% and 97.2%. Only 20.3% of rural women used all 
core services at least once, compared to 80.3% for urban women. Overall adequate use of 
ANC among rural women was less than one fifth of that in urban women mostly due to 
especially insufficient use of core services.  
 
The mean number of ANC visits during pregnancy for rural pregnant women was 4.4 (95% 
CI: 4.2–4.5), compared to 7.7 (95% CI: 7.5–7.9) for urban women. Figure 8 illustrates the 
distribution of the number of ANC visits in the two areas.  
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Figure	  8.	  The	  distributions	  of	  number	  of	  ANC	  visits	  in	  the	  urban	  and	  rural	  areas	  
 
 
The percentages of women receiving specific services are shown in Figure 9.  
 

 

Figure	  9.	  Percentages	  of	  women	  that	  received	  different	  ANC	  services	  at	  least	  once	  
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The rural women had very poor services during pregnancy, often not receiving even simple 
and essential services like physical measurements, blood pressure assessment, and urine test. 
ANC counseling among rural women was only given to one fourth of that for urban women. 
Although many women did not receive the recommended core services, almost all women 
in both areas had at least one antenatal ultrasound examination. The women actually 
received ultrasound scans at more than 80% of all ANC visits. The average number of 
ultrasound scan during pregnancy was 3.5 for rural women and 6.0 urban women (Paper I). 

 

4.2.2. Differences in providers for ANC and delivery care (Papers I and III) 

Rural women accessed ANC mainly at primary health care facilities (68.3% at CHCs and 
57.1% at district hospitals) and private clinics (64.0%). Most rural women gave birth at 
primary health facilities (54.6% at district hospitals and 33.7% at CHCs). In comparison, 
urban women accessed ANC at central and provincial hospitals (70.7% and 43.7%, 
respectively, and more than 90% gave birth in hospitals at these levels (Table 4).  
 

Table	  4.	  Percentages	  of	  Women	  Who	  Used	  Antenatal	  and	  Delivery	  Care	  at	  Different	  Facilities	  

Health facilities 
For ANC (*) For delivery care 

Rural (n=1,318) Urban (n=814) Rural (n=1,499) Urban (n=1,016) 

CHC/Maternity home 68.3 8.6 34.3 2.4 

District hospital 57.1 6.4 54.2 2.0 

Provincial hospital 5.8 43.7 9.7 36.2 

Central hospital 3.0 70.7 1.3 57.4 

Private facility 18.6 58.5 0.3 2.1 

Others 1.2 0.7 0.3 0 

P <0.05 <0.05 

* Note that women could use ANC at different facilities so the total percentage is over 100%. 

 
The urban and rural areas also differed regarding providers of ANC and delivery care. 
Physicians were the most common providers for ANC and delivery care in both sites, but 
assistant physicians, midwives, and nurses played greater roles in the rural area. Assistant 
physicians provided ANC for 29.9% and delivery care for 26.7% of rural women compared 
to 0.7% and 0.4% of urban women. Similarly, 22.0% of rural women and 4.4% of urban 
women received ANC from midwives and nurses; 31.4% and 7.3%, respectively, received 
midwife and nurse assistance during delivery. 
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4.2.3. Difference in mode of delivery (Paper III) 

Figure 10 illustrates the difference in distribution of mode of delivery between the two areas. 
Vaginal delivery, not including instrumental delivery, was reported by 81.3% of the rural 
women and 57.0% urban women. CS was used three times as often for urban women as for 
rural women (38.5% versus 12.4%). About 60% of CS deliveries in the urban and 40% in 
the rural areas were reported as pre-planned by the mother. 
 

  

 
Figure	  10.	  Types	  of	  Delivery	  in	  urban	  and	  rural	  areas	  

 

4.2.4. Cost difference for antenatal and delivery care (Papers I and III) 

Table 5 shows that urban women spent an average USD 55 for ANC, seven times that spent 
by rural women. The expenditure for ANC among rural women with adequate ANC was 1.9 
times that spent by women who received inadequate ANC. The corresponding ratio for 
urban women was 1.4.  
 
Mean expenditure for delivery care was USD 178 in the urban area and USD 45 in the rural 
area. Expenditure for giving birth in hospitals was more than 4 times that for giving birth in 
other health facilities in the rural area and 3 times the expenditure in the urban area. The 
expenditure for CS compared to expenditure for vaginal delivery was about 5-fold in the 
rural area and 2-fold in the urban area. 
 
Rural women spent 3.0% of the reported annual household income per capita for ANC and 
19.0% for delivery care. The corresponding percentages for urban women were 6.1% and 
20.6%. The economic burden was highest among rural women who gave birth in hospitals 
and rural and urban women who had a CS birth (Table 5).  
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Table	  5.	  Expenditure	  and	  Economic	  Burden	  of	  Antenatal	  and	  Delivery	  Care	  

 Rural  Urban 

Expenditure, mean  
(USD, 95% CI) 

Percent of income 
(95% CI) 

Expenditure, mean 
(USD, 95% CI) 

Percent of income 
(95% CI) 

Total ANC expenditure 

Adequate use 13.0 (11.1–14.8) 4.9 (3.9–5.8) 58.1 (54.4–61.9) 6.8 (6.2–7.4) 

Inadequate use 6.7 (6.1–7.3) 2.6 (2.4–2.9) 40.5 (34.3–46.8) 4.8 (4.0–5.6) 

Average expenditure 7.7 (7.1–8.3) 3.0 (2.7–3.2) 54.5 (51.0–57.6) 6.1 (5.6–6.5) 

Delivery care expenditure by delivery place 

Hospitals 62.4 (57.1–67.8) 26.0 (21.9–30.0) 180.6 (167.6–193.7) 20.8 (18.2–22.3) 

Others facilities 13.9 (13.1–14.8) 6.6 (5.9–7.3) 65.2 (45.3–85.0) 8.9 (6.0–11.8) 

Delivery care expenditure by mode of delivery  

Caesarean section 150.8 (130.3–171.3) 64.7 (45.2–84.3) 259.0 (232.4–285.6) 28.1 (25.1–31.1) 

Vaginal delivery 30.6 (28.6–32.6) 12.8 (11.9–14.0) 128.0 (117.2–138.8) 15.8 (12.3–19.2) 

Average expenditure 45.1 (41.4–48.7) 19.0 (16.4–21.7) 178.0 (165.2–190.8) 20.6 (18.0–22.9) 

 
 
Moreover, the economic burden of ANC and delivery care utilization was statistically 
significantly higher for poor women than for rich women. In the urban area, the poor 
women spent 7.5% of income for ANC, compared to 5.5% for the rich. The corresponding 
numbers in the rural area were 3.8% and 2.5%, respectively (paper II). Similarly, the poor 
women in the rural area spent 25.5% income for delivery compared to 16.8% among the 
rich women (paper III). 
 

4.3. Factors associated with Antenatal and Delivery Care Utilization 

4.3.1. Factors associated with antenatal care utilization and adequacy (paper II) 

Table 6 shows that most socioeconomic variables in this study were statistically associated 
with at least one indicator of ANC utilization in one area. The logistic regression analyses 
were made separately for the two areas since the structures with respect to explanatory 
variable distributions can be expected to be quite different. Results are conventionally 
presented as crude odds ratios (OR) and adjusted, with respect to all other explanatory 
variables, odds ratios (OR) with 95% confidence intervals (CI). No selection of variables 
for the multiple regressions took place so “adjusted” means adjusted for all other 
explanatory variables. Each explanatory variable is represented by a set of dummy variables. 
The stars indicating statistical significance refer to the differences between the categories 
for the particular explanatory variable. 
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Table	  6.	  Simple	  and	  Multiple	  Logistic	  Regression	  Models	  with	  Overall	  Adequate	  Use	  of	  ANC	  

 Rural areas Urban areas 

 Adequate 
use (%) 

Crude OR 
(95%CI) 

Adjusted OR 
(95% CI) 

Adequate 
use (%) 

Crude OR 
(95%CI) 

Adjusted OR 
(95% CI) 

Education ***   *   

Secondary or less 10.7 0.25 (0.17–0.36) 0.57 (0.34–0.94) 62.5 0.42(0.23–0.78) 0.61 (0.29–1.31) 

High school 14.0 0.34 (0.24–0.52) 0.70 (0.42–1.16) 77.9 0.89(0.62–1.29) 1.15 (0.73–1.82) 

Post-high school 32.3 1 1 79.9 1 1 

Occupation ***   *   

Employed  30.0 1 1 80.2 1 1 

Self-employed 11.4 0.30 (0.22–0.42) 0.46 (0.30–0.71) 74.8 0.73(0.52–1.03) 0.89 (0.57–1.39) 

Household economy ***      

Low 9.5 0.39 (0.26–0.58) 0.73 (0.46–1.16) 74.0 0.63(0.42–0.96) 0.69 (0.43–1.09) 

Middle  11.4 0.63 (0.44–0.89) 0.88 (0.60–1.29) 78.1 0.79(0.52–1.19) 0.80 (0.52–1.23) 

High 21.2 1 1 81.9 1 1 

Community condition ***   **   

Low 10.3 0.40 (0.24–0.63) 0.54 (0.32–0.92) 73.7 0.67(0.52–1.13) 0.71 (0.47–1.07) 

Middle 13.7 0.55 (0.39–0.76) 0.72 (0.50–1.04) 85.4 1.60(0.98–2.61) 1.61 (0.97–2.67) 

High 22.6 1 1 78.5 1 1 

ANC type       

Public only 15.8 1 1 76.5 1 1 

Private only 5.2 0.29 (0.12–0.69) 0.26 (0.11–0.64) 62.5 0.51(0.26–0.99) 0.44 (0.22–0.88) 

Public and private 17.4 1.12 (0.81–1.56) 0.94 (0.66–1.34) 83.7 1.57(1.09–2.28) 1.55 (1.05–2.27) 

Note: p value for Chi square test of the null hypothesis that all true percentages are equal within a group  

            (*: p<0.05; **: p<0.01; ***: p<0.001). 

           ANC = antenatal care, CI = confidence interval, OR = odds ratio. 
 
Poorly educated, self-employed, and poor women initiated ANC later, used fewer visits, and 
received less adequate services compared to highly educated, employed, and wealthy 
women. Women who lived in poor communities were less likely to use an adequate number 
of ANC visits in the rural area and sufficient services in both sites. Consequently, these 
socioeconomic characteristics were important risk factors for not having overall adequate 
use of ANC, especially in the rural area. 
 
Demographically, young rural women (less than 25 years of age) received less adequate 
services and less-adequate overall ANC than older women. Women in the minority ethnic 
group used fewer ANC visits in both areas and initiated ANC attendance later in the urban 
area. Less overall adequate use of ANC in minority group women has been observed in a 
previous study, where larger numbers of minority women were included [110]. This study 
does not include sufficiently many minority women for a conclusive result. 
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Multiparous women in the rural area initiated ANC later and had fewer ANC visits than 
nulliparous. Regardless of definition, the percentages of ANC adequacy among women with 
high-risk pregnancy did not differ significantly from the corresponding percentages for 
women with low risk. No associations between the studied obstetric factors and inadequate 
use of ANC were observed. 
 
Exclusive use of ANC in the private sector was associated significantly with later access, 
insufficient use of core services, and overall inadequate access to ANC in both areas. 
Women who accessed ANC during the first trimester also accessed significantly more ANC 
visits and services. 
 
Low-level education, self-employment, living in poor households or poor communities, and 
exclusive use of private sector ANC were all risk factors for inadequate ANC. Table 7 
shows the numbers of women with 0 to 5 risk factors and the corresponding percentages  of 
women with inadequate use of ANC. Women with all five risk factors were found only in 
the rural area. In both areas, the percentage of receiving inadequate ANC gradually 
increased with the number of risk factors, especially in the rural area. No women with five 
risk factors received adequate ANC. 
 

Table	  7.	  Percentages	  of	  women	  with	  inadequate	  ANC	  use	  by	  number	  of	  risk	  factors	  

Risk factor 
Rural Urban 

Number of 
women  

Percent women with 
inadequate use  

Number of 
women  

Percent women withf 
inadequate use  

None 152 65.8 237 15.2 

1 304 81.9 312 20.8 

2 432 87.0 169 26.0 

3 341 89.7 78 32.1 

4 85 97.7 18 38.9 

5 4 100 0 - 

All 1,318 84.8 814 21.7 

 
 

4.3.2. Factors associated with hospital delivery and caesarean section (Paper III) 

Table 8 shows the results of multiple logistic regressions with hospital delivery and CS as 
outcomes and potentially associated factors as explanatory variables. All odds ratios were 
adjusted for all other variables. 
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Table	   8.	   Factors	   Associated	  with	  Hospital	   Delivery	   and	   Cesarean	   Section	   in	   the	   two	   areas	   (OR	  

from	  the	  multiple	  regression	  models,	  95%	  CI)	  

 
Rural Urban 

Hospital delivery  CS delivery  Hospital delivery  CS delivery  

Age group (years)     

<25 1 1 1 1 

25–34 2.38 (1.80–3.14)** 2.28 (1.52–2.40)** 1.00 (0.29–3.51) 1.28 (0.82–1.98) 

35+ 5.72(3.27–10.00)*** 5.60 (3.11–10.07)*** 0.89 (0.16–4.87) 2.70 (1.49–4.91)** 

Education     

Secondary or less 1 1 1 1 

High school 1.47 (1.11–1.94)*** 1.26 (0.84–1.88) 3.17 (1.06–9.46)* 1.62 (0.87–3.01) 

Post-high school + 3.24 (1.97–5.32)*** 1.38 (0.81–2.35) 4.41 (1.10–17.69)* 1.49 (0.77–2.88) 

Occupation     

Employed 1.26 (0.85–1.85) 1.02 (0.64–1.63) 1.16 (0.40–3.56) 1.13 (0.80–1.61) 

Self employed 1 1 1 1 

Household wealth index     

Poor 1 1 1 1 

Middle  0.83 (0.63–1.10) 0.77 (0.49–1.19) 1.98 (0.71–5.48) 1.42 (1.02–1.99)* 

Rich 1.60 (1.16–2.21)** 1.37 (0.89–2.11) 3.71 (0.97–14.14) 1.30 (0.92–1.83) 

Community condition    

Low 1 1 1 1 

Middle 1.28 (0.95–1.74) 1.19 (0.74–1.90) 2.12 (0.67–6.66) 0.79 (0.57–1.10) 

High 1.48 (1.01–2.18)* 1.56 (0.93–2.63) 1.51 (0.51–4.47) 0.63 (0.46–0.87)** 

Parity     

Nulliparous 3.12 (2.35–4.13)*** 1.40 (0.96–2.02) 1.46 (0.58–3.66) 0.95 (0.72–1.27) 

Multiparous 1 1 1 1 

Pregnancy risk     

High risk 1.86 (1.27–2.71)** 1.53 (1.01–2.36)* 1.54 (0.34–7.02) 1.67 (1.09–2.55)* 

Low risk 1 1 1 1 

ANC use     

 Overall adequate 2.00 (1.37–2.90)*** 1.84 (1.25–2.70)** 0.97 (0.39–2.37) 0.97 (0.72–1.31) 

 Inadequate 1 1 1 1 

Sex of child     

Male 1.27 (1.01–1.61)* 0.97 (0.70–1.33) 1.33 (0.57–3.07) 1.65 (1.26–2.15)*** 

Female 1 1 1 1 

Note: p values for logistic regression models: *: p<0.05; **: p<0.01; ***: p<0.001 
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In the rural area, comparatively older women and women who received overall adequate 
ANC were more likely to give birth in hospitals and to have CS. Delivery in hospitals was 
also more common among highly educated women, women living in wealthy households 
and wealthy communities, nulliparous women, women with high-risk pregnancy, and 
women expecting to give birth to a boy. Rural women with a high-risk pregnancy or women 
who used adequate ANC were more likely to give birth by CS. In the urban area, high 
education was associated with delivery in hospitals. CS birth was more common among 
women 35 years of age or older, women with high-risk pregnancy, women in wealthy 
households, and women who expected to give birth to a boy. Women in wealthy communes 
were also more likely to give birth by CS (Table 8). 
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5. DISCUSSION 

This thesis aims primarily to describe the utilization of ANC and delivery care and to 
identify associated factors in a rural and an urban setting in Vietnam. The study results 
showed large differences in ANC and delivery care utilization between the two areas. The 
main features of the results were low level of overall adequate utilization of ANC in the 
rural area and a strong preference for technology in delivery care, particularly among urban 
women. 
 
In the rural area, poor medical service content was the main reason for the low proportion of 
overall adequate ANC. Recommended core medical examinations were frequently not 
performed and prenatal ultrasound likely was overused. Low adequate utilization of ANC 
was statistically associated with low socioeconomic status and exclusive use of private 
health care. 
 
Urban women sought ANC and delivery care at central and provincial hospitals and the 
frequency of birth by CS was high. These practices were more common among women with 
good socioeconomic condition. The likelihood for giving birth in high-level hospitals and to 
deliver through CS was also high among urban women who expected to deliver a boy. 
 
The results from the two HDSSs, provides a fairly broad picture of ANC and delivery care 
in rural and urban settings that can be useful information for policy-making and intervention 
planning. However, the information is obtained only from the women. Generalization to 
other contexts in Vietnam can be accomplished only after appropriate judgments of 
similarities and dissimilarities. 
 

5.1. Low Adequate Use of Antenatal Care in the Rural Area 

This study was conducted in the Red River Delta region, which has the highest coverage of 
ANC and delivery care in Vietnam [102]. The estimates reported here are higher than the 
findings both in previous studies in Vietnam [42] and in other LMICs, such as Lao [111] 
and India [112].  
 
To be effective, ANC must be adequate and in accordance with recommendations. Large 
differences in ANC adequacy were observed between the rural and urban areas. Living in 
the rural area was associated with later initiation of ANC, fewer ANC visits, and low 
frequency of core ANC medical services. 
  
Timing of the first ANC visit is an important indicator of ANC adequacy. 
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Recommendations suggest that women initiate ANC as early as possible during pregnancy. 
Early ANC attendance translates into greater opportunities for an adequate number of visits 
and sufficient services. Delayed attendance among the rural women might result from 
women’s lack of awareness about the importance of early ANC. Another reason might be 
the higher proportion of women with more than two children in the rural area than in the 
urban area [84]. Previous pregnancy could decrease the motivation for seeking ANC. 
 
Besides later attendance, rural women sought ANC less often than urban women i.e. had 
fewer visits. This concurs with most previous studies [22, 113, 114], with the exception of 
one study in Guatemala in 2002 [98]. The percentage of women who used at least three 
antenatal visits in this thesis was higher compared to results from the national survey in 
2002 (72.6% in the urban and 48.4% for the rural area) [42]. Although the average number 
of visits in both areas of this study exceeded the national recommendation, a substantial 
number of rural women still had fewer than three visits. 
 
The main reason for low ANC adequacy among rural women was insufficient use of core 
ANC services. This might happen because health providers are not able to offer appropriate 
service or want to use some services before other. Women might not know which services 
they should use or they know but they don’t follow recommendations or advice. The 
women can choose services but might be economically restricted since each service has a 
specific cost. The process of selecting services often means a discussion between the 
women and the provider. 
 
There can be several reasons behind that a large percentage of rural women did not receive 
simple and cost-effective assessments such as weight, height, blood pressure measurement, 
and urine tests. Without these services, there is increased risk of not observing pregnancy 
complications (e.g., preeclampsia) [21]. Low household economic status in rural areas 
might be a barrier preventing women to obtain expensive services for example laboratory 
tests [102]. 
  
Antenatal counseling is an important component of ANC but was reported as the least 
frequent of core ANC services. Results from previous studies showed that ANC content 
emphasized biomedical assessments rather than counseling, health advice and promotion 
[103]. However, the use of antenatal counseling as reported by the mother can be 
underestimated due to recall bias or because it is not documented in the pregnancy 
registration book as a biomedical assessment [44].   
 
The only ANC indicators officially reported to the MoH are “any use of ANC” and “use of 
at least three visits” [41]. The official annual national percentages of women using three or 
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more ANC visits during pregnancy have increased. It remains unknown whether ANC 
service content has improved accordingly. Poor content of ANC services might partly 
explain why infant mortality has not decreased during recent years. To improve the effect of 
ANC in general, and particularly in rural areas, the quality of the medical content of ANC 
must improve. For this it is necessary to improve women’s awareness of the importance of 
core ANC services and to strengthen health workers’ compliance to national ANC 
recommendations for core medical services and counseling. 
 

5.2. Technology Preference in the Urban Area 

The use of technology is a key issue in urban ANC and delivery care. Three components 
appear prominent: ultrasound scans during pregnancy, delivery care in high-level hospitals, 
and use of CS. According to Bowling [101], preference is “the expression of a value for 
alternative options for action after informed deliberation of risks and benefits”. Decision to 
use a specific treatment should be made considering and understanding risks and benefits. 
To understand the observed the frequent use of technology both patients and professional 
preferences need to be taken into account. 
 
Ultrasound has been used in obstetric care since the late 1950s or early 1960s and was 
initiated as a pregnancy screening technique in Germany as early as the 1980s [115]. The 
role of ultrasound for prenatal detection of fetal malformations is uncontested [116], and it 
has made a dramatic impact on the practice of obstetrics [117]. Although there is no 
evidence for clinically significant benefits for maternal management and perinatal outcomes 
and poor knowledge about safety, ultrasound is used as a routine prenatal test in many 
countries [118, 119]. Specifically safety remains poorly understood [120, 121]. 
Nevertheless, the use of antenatal ultrasound has become increasingly common worldwide. 
 
One study showed that 90% of all pregnant Swedish women viewed antenatal ultrasound 
scanning positively [122]. In the USA, routine antenatal ultrasound was performed in 67% 
of pregnancies with live births in 2002 [119], with an average of 2.7 scans during pregnancy 
[123]. In Canada, the average number of prenatal ultrasound scans during pregnancy has 
increased from 2.1 in 1996 to 3.2 in 2006 [124]. Empirical studies suggest that the majority 
of women welcome ultrasound, but social, economic and cultural aspects influence their 
attitudes and decisions [125]. Women generally view an ultrasound scan of their fetus as a 
positive experience that they cannot have with other medical services [117]. In a Nigerian 
study mothers most commonly reported that requesting prenatal ultrasound scans were for 
checking fetal viability (64.7%) and determining fetal gender (22.6%) [126].  
 
In Vietnam, ultrasound examination was introduced in the 1990s and has now become a 
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pervasive technique in obstetrics. In the present research nearly 100% of all pregnant 
women used antenatal ultrasound. The averages of scans, 6.0 per urban woman and 3.5 for a 
rural woman suggest overuse that likely is to considerable extent explained by the general 
technical development and commercialization process in society. Today, ultrasound is an 
optionally recommended service in the current national guidelines. For this study there is no 
information on the reasons why ultrasound was made. Common belief is that a major 
interest is to know the sex of the fetus. 
 
Ultrasound examination has high credibility among healthcare professionals and pregnant 
women [127], receiving more attention than core ANC services [128]. It is available in all 
hospitals and in most private clinics. Health workers often agree to women’s requests for an 
ultrasound scan without any other ANC service. To achieve adequate use of ANC, both 
women and health workers must be informed that other recommended services are likely to 
be more important.  
 
Another form of technology preference is delivery care at high-level health facilities, a 
preference associated with preference for delivery assistance by physicians. In this study, 
almost all women gave birth at health facilities and were assisted by health workers.  
 
This concurs with the results of the National Health Survey 2002 in the Red River Delta 
region [42]. The national average of high-level delivery is lower [42], as is also the case and 
for other LMICs (e.g., Cambodia [129] and India [130]). In Vietnam, government policy 
says that low-risk pregnant women should give birth at the primary health care level. Basic 
care services for a normal delivery are available at almost all communal and district 
healthcare facilities [14]. However, there is no formal barrier against women giving birth at 
any health facility, as long as they can pay for it. In this study, most women in the urban 
area gave birth at secondary and tertiary hospitals and were supported by a physician. This 
could be viewed as an overuse of these hospital levels and physicians.  
 
Centralization of birth to high-level hospitals has been reported from some high-income 
countries, even in rural areas [131, 132]. In urban Hanoi, delivery care has not been a 
function of CHCs for many years. Services at that level are not supposed to meet the 
perceived needs and preferences of the urban women. Preference for care at high-level 
health facilities is generally recognized as the main reason for patient overload at provincial 
and central hospitals in large Vietnamese cities. ANC and normal delivery contribute 
significantly to the overload in central obstetrics and gynecology hospitals, which now 
operate at more than 200% of their assumed capacity. In these hospitals, deliveries 
accounted for 56% of all in-patients. Two thirds of these deliveries were normal [133]. The 
choice to give birth in high-level hospitals can signify prestige, reflecting an ambition to 
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show the availability of economic resources sometimes, and is possibly often accompanied 
by the perception that high quality care is the same as high-level care, both institutionally 
and professionally.  
 
In this study, women, who gave birth in hospitals often received more assistance from 
physicians than expected. This is the “high tech,” “doctor-centered” type of maternity care 
found in the US, Russia, Eastern Europe, and the urban areas of developing countries [134]. 
Notably though, physician birth attendants were also common in the rural area, where there 
is actually a shortage of physicians. In the Nordic countries, midwives assist most deliveries 
[135, 136], but increased use of SBA in LMICs is due mainly to the increased involvement 
of physicians [30]. Preference for physician attendance might further exacerbate the 
shortage of doctors at the primary health care level in Vietnam. Aside from efforts to 
improve the reputation of primary health care and promote delivery at this level, there is a 
need to strengthen the role of midwives in delivery care not least through education and 
information to mothers. 
 
Giving birth more frequently in hospitals, urban women also had more CS deliveries 
(38.5%) than rural women. This percentage greatly exceeds the expectation for medical 
reasons (10%–15%) [137, 138]. Some reports indicate that CS has increased in many 
countries in concert with improved socioeconomic conditions and the development of 
medical technology [137, 139]. A large proportion of this increase is likely to result from 
women’s preference and to be without medical indication [137, 140]. Information on the 
reasons for CS in this study was reported by the women, which make it impossible to assess 
whether or not CS was medically indicated. Compared to vaginal delivery, medically 
indicated CS requires a longer hospital stay and is more expensive than CS without medical 
indication. However, the mean differences between cost and length of hospital stay for CS 
and vaginal delivery were smaller in the urban area than those in the rural area (Paper III), 
suggesting that a substantial fraction of CS in the urban area were performed without 
medical justification. 
 
There are several possible reasons for woman’s request for CS: fear of pain, assumed 
benefit for the child, expected fast recovery and better sexual life after delivery [140-142]. 
Some women may wish to deliver the child on a “good day,” according to culture beliefs 
[143]. Maternal request for CS can be patient-driven [144], but physicians can influence 
women’s preference [145]. Physicians often describe CS to their patients as the safe mode 
of delivery that they prefer for themselves [146].   
 
Physicians frequently seem prepared to agree to patient-requested CS. The percentages of 
obstetricians who are willing to agree to women’s CS requests ranged from 15% in Spain 
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and 19% in France to 75% in Germany and 79% in UK [147]. In a Nigerian study, 53.1% of 
obstetricians reported that they accept women’s requests for CS, and 48.8% had performed 
at least one CS in response to maternal request [148]. Physicians may be motivated by fear 
of litigation [147], convenience or perceived cost-effectiveness [33, 142]. In Vietnam, CS 
not only saves time and reduces the pressure of obstetric patient overload, but also earns 
more money for the hospital [143].  
 
CS increases some risks for maternal and neonatal illness and death [142], and increases the 
financial burden for households, health facilities, and society [33]. Information about risks 
related to CS may not be given carefully by providers through antenatal counseling [123]. 
Women preferring CS have been seen generally to be poorly informed and underestimating 
the risks of the procedure [35]. Increasing women’s knowledge about the advantages and 
disadvantages of CS through communication during ANC should help reduce the number of 
CS without medical indications. 
 

5.3. Role of Socioeconomic Condition in Antenatal and Delivery Care 

5.3.1. Low socioeconomic condition in relation to low adequate use of antenatal care 

Low percentage of overall adequate ANC in this research was statistically associated with 
low socioeconomic status. Low education, self-employment, and living in poor households 
were risk factors for at least one indication of inadequate ANC both in rural and urban areas. 
 
Women with low levels of education usually have less knowledge about ANC and more 
difficulty accessing ANC [65, 149, 150]. Less-educated women in both settings had 
significantly lower overall adequate use of ANC. Low education associated significantly 
with inadequate utilization for all three indicators of ANC in the rural area and with two 
indicators in the urban area. Self-employment related significantly to low use for all three 
indicators of ANC and overall adequate use of ANC in the rural area but significantly only 
to fewer visits in the urban area. However, self-employment refers to different groups in the 
two areas, mostly farmers in the rural area and business and housework in the urban areas. 
Other occupational groups are small and have not been studied in detail.  
 
Some studies have shown that economy may affect ANC utilization in LMICs [98, 150, 
151]. One study in India, suggested that poor women had higher risk for overall inadequate 
ANC compared to rich women, due to fewer ANC visits and late initiation of ANC [151]. 
The Indian results showed higher expenditure for ANC compared to findings from a 
previous study in rural Vietnam, conducted in 2004 [83]. However, the economic burden for 
ANC was still lower in both India and Vietnam than in China [152]. As estimated in a 
previous study [65], financial constraints likely are important for women lacking overall 
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adequate ANC use with repeated visits and services. The results there suggest that cost may 
be a barrier against optimal use of ANC for economically disadvantaged groups.  
 
The associations between community economic condition and utilization of ANC and 
delivery care in the two areas were weaker than at the household level, and community 
conditions showed significant relationships with some indicators of ANC adequacy only in 
the rural areas. Community types in the rural area differ regarding distances to the nearest 
healthcare facilities. This is possibly contributing to differences in the utilization of ANC 
and delivery care between communities.  
 

5.3.2. Good socioeconomic conditions and technology preference 

The results presented here point to associations between socioeconomic conditions and the 
use of technology in ANC and delivery care. Compared to poor women, wealthy women 
used more ANC at provincial and central hospitals and also received more ultrasound 
examination. Delivery in hospitals was more common among highly educated women, 
employed women, or women with good economic condition. Other studies in Vietnam have 
reported similar findings [153, 154].  
 
Several factors may motivate the wish to give birth in secondary and tertiary hospitals in the 
urban area. Women often trust the professional qualifications of physicians, medical 
equipment, and infrastructure at such facilities more than at lower-level facilities [84, 133]. 
Urban high-level facilities are nearby [154], and women use them simply due to ease of 
access. Better socioeconomic conditions could also mean better awareness of high-level 
health facilities that are perceived as providing high-quality care. High-level hospitals offer 
more technological services. The cost for ANC and delivery care is a function of the 
number of visits and the services received, and therefore tends to be higher at high-level 
facilities. Wealthy women generally demand high quality healthcare services, and can 
afford care at health high-level facilities. Because government policy allows women to have 
only one or two children [50], they want the best possible delivery care. Many wealthy 
urban women are willing to pay for maternity services that are available only at central and 
provincial hospital. 
 
Women with good economic conditions were more likely to deliver by CS. Associations 
between high education, good economy, and CS without medical indication have been reported 
earlier [97]. The reasons might resemble those for delivery at hospitals. CS can be perceived as 
better for both mother and child. CS usually costs more than vaginal delivery, and wealthier 
women can pay for it. The trend of increasing CS has been seen also in rural areas. The 
percentages of hospital delivery and CS increased in FilaBavi during 1999–2010 [153].  
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The present study also showed that women who lived in wealthier communities were more 
likely to give birth by CS. Good socioeconomic conditions at community level may increase 
the probability of CS due to the better availability and accessibility to health facilities [36]. 
 

5.4. Other Factors Possibly Associated with Antenatal and Delivery Care Utilization 

Urban and rural areas differ in many ways, not only in individual household characteristics 
but also in the general contexts of the two settings. The contrast between low 
socioeconomic status and inadequate ANC in the rural area and good socioeconomic 
conditions and technology preference in the urban area is one way of illustrating those 
differences. However, there are also differences in ANC adequacy associated to economy 
within both settings. Many factors, known and unknown create or contribute to such 
differences in ANC. 
 

5.4.1. Demographic characteristics 

The present study observed no demographic characteristics that associated with overall 
adequate use of ANC. Maternal age associated only with ANC content. Young rural women 
(less than 25 years old) were less likely to have sufficient access to ANC core services. In 
the rural areas, the young group (i.e., 45.8% of all study participants) generally has less 
knowledge and experience with ANC than older women. Similar to findings in other studies, 
older rural women were more likely to give birth in hospitals [155] and to have CS [156, 
157].  
 

5.4.2. Obstetric factors 

The risk for complications in a second pregnancy is usually much lower when the first 
pregnancy and birth were uncomplicated [109]. Earlier studies reported that multiparous 
women have fewer ANC visits than nulliparous women, possibly due to their previous 
pregnancies [84, 150]. Here, a significant association between high parity and insufficient 
use of core services was found. Urban women who had more than two childbirths used 
fewer services. No statistical evidence for later first visit attendance of ANC among 
multiparous women was found as has been reported from previous studies in Vietnam [65]. 
 
Normally, women with a high-risk pregnancy should use extensive ANC. They are or 
should be, more likely to give birth in hospital and in some cases through CS. This study 
could not confirm that this really happens. One reason can be that many women and ANC 
providers are not familiar with the concept of “high-risk pregnancy.” The low percentage of 
women who received antenatal counseling during ANC can imply that women at high risk 
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do not understand their situation and the special needs for ANC and delivery care, 
especially in the rural areas. The major responsibility for diagnosing high- risk must be 
given to the ANC provider who has the professional competence and should solicit enough 
information from the women to identify high-risk.  
 

5.4.3. Healthcare system factors 

After the official introduction of private healthcare services in 1989, the Vietnamese 
healthcare system combines public and private services. The private healthcare sector has 
developed rapidly during the last 20 years [71], and private providers are now an important 
source of health services, particularly in rural Vietnam [158]. The present study shows that 
the private sector is involved in ANC for more than 40% of urban women and almost 70% 
of rural women. However, the private sector contributions to delivery care were minimal 
(0.3% for the rural and 1.3% for the urban area) in contrast to findings from the national 
survey in 2002, which reported that 13.3% women were assisted by private birth attendants, 
mostly in rural areas [159]. The national survey’s results are for the whole and shall be 
expected differ from those from Hanoi in this respect. 
 
One study in Vietnam (2005) indicated that the availability and accessibility (but not cost or 
quality) of service are more important for the choice of the private sector [71]. For different 
reasons, pregnant women preferred to use high technology services such as ultrasound 
instead of ANC. The availability of this service, at reasonable cost, in both study settings 
might motivate pregnant women to use ANC but might also limit their use of other medical 
services. The availability of public sector services was strongly and negatively associated 
with birth attendance by private sector providers [159].  
 
Similar to findings in a study in Brazil [160], women who used private sector ANC 
exclusively showed higher risk for receiving inadequate ANC in rural and urban areas. 
Exclusive use of private ANC did not associate significantly with late initial visit attendance 
or fewer visits but with insufficient use of services, suggesting poor service content and a 
low compliance with national guidelines, possibly due to weak regulation and control [71]. 
Therefore, the large percentage of private ANC among rural women might partly explain 
the low overall adequacy of ANC. Private ANC providers must increase their adherence to 
ANC guidelines, especially in rural areas. 
 
 
Private providers are more available and often easier to access than public providers [71]. 
Pregnant women sometimes only want an ultrasound scan. Very few CHCs offer ultrasound 
scans, but they are easy to get at private health facilities. Women with low education most 
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often used public ANC and highly educated women used private ANC. Private ANC is 
provided at higher cost than public (Paper I) but has lower adequacy (Paper II). Our results 
suggest that women prefer private ANC because of the accessibility of ultrasound, but are 
not aware of the importance of overall adequacy and thus in a sense pay more for less. 
 
To improve ANC adequacy in the rural areas, the quality of care, especially in the private 
sector, should be improved and women should be encouraged to access ANC through public 
primary healthcare facilities. Overall, policymaking, planning, and implementation should 
focus on the low adequate use of ANC by disadvantaged groups in rural areas.  
 
To some extent, the difference in the health services environment between urban and rural 
areas might explain the differences in ANC and delivery care utilization. In the rural area, 
demographic and socioeconomic factors play a significant role whereas the health-seeking 
behavior might be more important for urban pregnant women. High proportions of CS birth 
and hospital delivery among urban women might signify prestige. 
 
Vietnam presents almost no legal barriers for people seeking healthcare services in any 
institution. Practically, reimbursement of costs for people with health insurance is not strong 
enough and many patients cannot use high-level health facilities [161]. When necessary, 
people can go to any health care facilities as long as they can pay for the services. In fact, 
people currently pay only part of the actual cost of health care services they receive at 
public facilities. There is a government co-payment. As the national economy strengthens, 
more and more people will be able to afford high-quality healthcare services, possibly 
explaining why technology preference was more common among wealthier women. 
 
The inequality in ANC and delivery care between settings does not necessarily mean 
inequity. Health inequality has been defined as differences in health status or in the 
distribution of health determinants between different population groups [162]. Inequality is 
considered inequitable when they are deemed unjust and unfair [163]. Urban rural 
differences exist everywhere and total elimination of these differences is not feasible. The 
goal for policy recommendations, and implications drawn from this research project, is 
simply to attempt narrowing the gap between the two areas. The current situation with 
preference for technology, CS etc. in the urban area is likely to occur in the rural area when 
economic conditions improve. In a context where the healthcare system fails to meet the 
growing needs of the people, overuse of high-level health facilities means not only waste of 
household and community resources but also impedes the ability of poor people to access 
these services when needed.  
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5.4.4. Cultural and traditional belief values 

The use of health services in general and maternity care in particular has been shown to be 
influenced by cultural factors and traditional values [147, 154], especially women’ 
autonomy [164-167]. This has also been studied in Vietnam [83, 84]. The issue of culture 
and tradition was not directly addressed in this research, except that sex ratio at birth was 
observed to be high possibly due to cultural son preference behavior. 
 
The use of health services in general and maternity care in particular, has been shown to be 
influenced by cultural factors and traditional values, especially women autonomy [164-167]. 
Studies in rural Vietnam showed that maternal health care utilization was influenced also by 
cultural norms that impeded their autonomy in relation to childbearing. The low use of 
delivery care was associated with disadvantaged position of women in family where she had 
to comply with the decision of her husband and parents-in-law [83]. Cultural barriers, such 
as the importance of maintaining self-control until having gained trust in health care 
providers was another reported barrier preventing female migrants from accessing 
reproductive health care services [168].  
 
The importance of having a son might be reflected in delivery practice and the more 
frequent use of CS for boys. The increased frequency of hospital delivery and CS birth in 
FilaBavi during 1999–2010 was mainly seen for male babies [153]. Together with the 
development of technology, the phenomenon of sex selection has been reported [169]. Son 
preference and sex selection were more common among wealthier families in the Red River 
region, where the present study was conducted [78]. 
 
In Vietnam, spiritual thinking suggests that children born at a good time will have a brighter 
and luckier future. This belief is likely to have influenced the choice of form and time of 
birth. A community study in Hanoi (2008) showed that 30.3% of pregnant women gave 
birth by CS. Of those, 14% chose CS birth because they could select the date and time for 
childbirth [170]. 
 
In this research project, hospital delivery and CS were more common among women who 
delivered a boy. More than 80% of the pregnant women in the present study reported that 
they knew the sex of the fetus before delivery. The percentage is likely to be even higher in 
reality, even though doctors are not allowed to inform pregnant women about the sex of the 
fetus. The preferences of hospital delivery and CS for boys can be expressions of the son 
preference behaviour in Vietnam. Women might believe that hospital delivery and CS are 
good for the child and, therefore, should be preferred selectively for boys. 
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5.5. Methods and Methodology 

5.5.1. Using a combined indicator of antenatal adequacy 

Many studies have investigated ANC in both high-income countries and LMICs using 
single indicators to measure the number of antenatal visits and the timing of a woman’s 
initial visit. No standard method to assess ANC content has been defined. Very few studies 
have examined ANC content, even in high-income countries. Studies on ANC adequacy 
using all three indicators are rare. Only one such study has been identified in Vietnam [102]. 
 
Simple indicators of any use or initiation of ANC, total number of visits, and ANC content, 
are essential. Combined indicators are needed since several dimensions might be difficult to 
communicate. Combining the simple indicators strictly seen means loss of information but 
might be necessary. Although many combined indicators have been developed, they are 
either too complicated or can be applied only to developed countries. 
 
The only previous study of ANC in Vietnam used the criteria of first visit within the first 
four months, at least 3 visits and 10–13 recommended services for adequate use [102]. 
Strictly ANC content cannot be judged adequate unless women receive all available 
services. Using information from mothers, the number of services will often be 
underestimated due to recall bias. Also, assuming the same importance for all services, as in 
the previous study, was not reasonable because some services are not recommended for all 
pregnant women [39]. 
 
The present study used an indicator that combined three single indicators defined in 
accordance with national ANC recommendations. To reduce recall bias, we used only six 
core medical services. Study participants may not know and remember if they receive a 
long list of services during ANC [102]. It should therefore be noted that the term “using all 
core services at least once” as applied in the thesis does not reflect fully what happened 
during each ANC visit. In addition, as in most studies of ANC utilization in community, 
women don’t really know what kind of laboratory examination was done during ANC visits. 
 

5.5.2. Conducting the study in health and demographic surveillance sites 

Many LMICs lack functioning health information systems. Therefore, HDSS can offer a 
solution to obtaining good information for planning health policy and action. Systems of 
strategically located HDSSs within a target area, e.g. country or province, can be useful in 
low and middle but likely also in high-income countries [171]. 
 
HDSS provides a platform for community health research and offers several research 
advantages. The well-described context can provide rich contextual baseline information. 
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Sampling frames are available for both random and strategic samples [54, 172]. The HDSS 
platform facilitates triangulation from different sources: quantitative population studies, 
qualitative studies, information from healthcare institutions, etc. The most important 
advantage of a HDSS is the ability to conduct a longitudinal study to determine trends of 
health and healthcare systems in the dynamic context of demography, socioeconomics, and 
culture. The amount of information obtained is larger than e.g. in repeated cross-sectional 
studies. HDSS research offers a clear advantage because a well-functioning HDSS assumes 
good contacts with local authorities that will facilitate feedback of results to decision 
makers [54, 173]. 
 
DodaLab was established to fulfil the need for an urban HDSS in Hanoi. The Dong Da 
district was selected because it is relatively typical, both economically and socially, of 
urban Hanoi and because local health leaders and authorities supported the project. Starting 
the urban DodaLab site was comparable to the establishment of a rural HDSS in FilaBavi 
[93]. Some experiences from FilaBavi were used to develop DodaLab. However, in some 
senses the development of a new site is more complicated in an urban area where 
population density is higher, temporary migration is more frequent, and the people are 
busier and sometimes less friendly toward interviewers. It is more difficult to identify and 
access households and interview people. The risk of refusal to participate is higher in the 
urban context. 
 
Some key issues for research can be identified in an urban HDSS, including urbanization 
and its effects on health and well-being. DodaLab, together with FilaBavi, provides a 
suitable infrastructure for health policy and systems research in general and priority health 
problems in particular. It is especially important for health problems that require 
longitudinal follow-up (e.g., chronic and non-communicable diseases as well as maternal 
and child health). Establishment of DodaLab allows the study of health and health care in an 
epidemiological transition period with rural and urban areas at different stages.  
 
One of these opportunities has been to conduct parallel cohort studies of pregnant women 
and newborns in both urban and rural settings. The children born by the women in this 
research are currently (2012) followed for growth, illness, etc. Follow up is intended to 
continue until the infants reached the age of 5 years.  
 

5.5.3. Internal and external validity  

In empirical research, internal validity means that observations, measurements, and 
estimates correctly describe reality. To ensure internal validity of the study, procedures and 
tools were designed, tested, and adapted to local language and context. The fieldworkers, 
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familiar with the context, were trained carefully. A manual for field work was developed 
and used for training as well as data collection. A multistage supervision procedure was 
established to control the quality of collected data. 
 
In this research, a reasonably good correspondence has been observed in this multi-check 
system. Minor mismatches on reported dates e.g. of last menstruation are acceptable in 
major community studies. The results from HDSS showed that the proportion of preterm 
births based on date of the last menstruation is normally higher than that based on 
ultrasound [174].  
 
Almost all previous studies on ANC utilization in Vietnam were cross-sectional surveys that 
obtained data retrospectively at delivery (i.e., with risk for 9-month recall bias) [42-44]. The 
3-month recall in these two cohorts was shorter than a 9-month pregnancy, and the sample 
size was large enough to establish statistically significant differences in ANC utilization and 
adequacy between the two study areas. However, the difference in sample size between 
sites means that the importance of statistical significance differs between areas and p-values 
cannot be used to compare the strength of associations between areas. 
 
Statistical generalization from observations in a random sample to the entire population 
from which the sample was drawn is the only form of generalization that allows 
quantification of uncertainty in terms of probability (e.g., constructing confidence limits). In 
this sense, results from a HDSS cannot be generalized outside the study site. 
 
External validity of the HDSS research results is necessary to claim that they can be useful 
outside the HDSS. A chain of external generalization is needed from DodaLab to the entire 
Dong Da district and from there to urban districts in Hanoi and possibly other cities. The 
problem is the same for external generalization from FilaBavi to rural districts in Hanoi and 
to other provinces in the country. 
 
A conclusion made for the researched context might be generalized to another context or to 
a wider context than the researched based on similarity between the contexts. There is no 
strict (quantitative) way to measure such similarity. Any decision must be openly subjective, 
with well-declared assumptions, and the target context for generalization must be specified. 
 
In addition, the need for external validity and generalization will be different in different 
situations. Public health is usually interested in policy formation and intervention planning. 
Simple estimates (e.g., IMR) are unique, and generalization to a similar district is of little 
interest. More complex results (e.g., conclusions about factors influencing IMR) should be 
more important for contexts outside the researched context. 
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Smaling (2004) described three approaches for generalization, inductive, communicative, 
and analogical generalization. In the inductive form, the researcher most often assumes that 
induction is possible based on theoretical propositions [175]. This is the theoretical or 
theory-borne generalization [176]. 
 
Communicative generalization refers to a procedure where the researcher, the users of the 
results, and possibly other actors communicate to obtain a shared understanding of how 
generalization can or cannot be formulated. As suggested by Smaling [175], the analogic 
form is the most formalized approach and uses specified criteria for generalization. Using 
any approach, generalizing from one context to another requires information about certain 
key characteristics in both contexts. National surveys might be used to define the rules of 
demographic, economic, social, and other similarities between districts. Each generalization 
must include a specific analysis [176]. 
 
The results from the two HDSSs, provides a fairly broad picture of ANC and delivery care 
in rural and urban settings that can be useful information for policy-making and intervention 
planning. However, the information is obtained only from the women. Generalization to 
other contexts in Vietnam can only be accomplished after an appropriate judgment of 
similarities and dissimilarities. 
 
It is not possible to widely generalize the results of the current study to a provincial or 
national level. Different contexts differ in many respects. Furthermore, broad 
generalizations are hardly useful for local policy, strategy, and intervention. Even in its rural 
parts, Hanoi can be expected to have one of the best situations in Vietnam. However, the 
disparities between the urban and rural areas within Hanoi suggest the general existence of 
urban rural differences in the utilization of ANC and delivery care. 
 
A weakness of the present study is that it is limited to the information reported by mothers. 
The obtained information was about services which women received during the last three 
months, not in each visit and they did not now the tests that were done on their blood and 
urine samples. Also the women’s opinions and satisfaction were not explored as outcome 
variables for the utilization of ANC and delivery care. Although the Health Seeking 
Behavior Model was used to select and analyze variables, the research focused much on 
person, household, and population characteristics.  The influence of availability and quality 
of health services, which obviously differ between rural and urban areas, were not studied. 
Also the views of health providers, public and private e.g. on technology use are still to be 
investigated. To obtain better understanding, future in-depth studies must involve providers 
and other stakeholders. The responsibility for ANC and delivery care to be rationally 
designed and used rests with both health care providers and pregnant women. 
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6. CONCLUSIONS AND IMPLICATIONS 

6.1. Conclusions  

The establishment of the DodaLab urban HDSS and the existing rural site, FilaBavi, offered 
an opportunity to study pregnant women in two areas. Considering not only the number and 
timing of ANC visits but also the content of ANC visits, this research project extends the 
knowledge about ANC adequacy in both rural and urban contexts in Vietnam. 
 
ANC coverage is high in both areas, but we identified large disparities in content adequacy 
between areas and between the different socioeconomic groups within the areas. ANC was 
inadequate in the rural area, mainly due to poor service content (e.g., the neglect of core 
services such as blood pressure measurement and antenatal counseling). The main risk 
factors for ANC, especially in rural areas, include low-level education, self-employment, 
poor economic conditions, and exclusive use of private ANC. In contrast to low utilization 
of core services, antenatal ultrasound is likely to be overused and the average number of 
scans was high even in low-risk pregnancies. 
 
This research revealed women’s preference for technology during ANC and delivery care, 
resulting in ANC and delivery in high-level hospitals and CS without medical indication, 
particularly in the urban area. Technology preferences were associated with good economic 
condition and son preference. 
 
Many decisions are not made only by the women. The reason for poor or insufficient use 
can be both that providers are not able to provide full services or that the woman does not 
wish some services. Providers and women alike might not be fully aware of 
recommendations. Both parties can have specific motives to advocate certain services. The 
pregnant women with relatives and friends as well as ANC providers share the 
responsibility for a positive development. All parties involved must be targeted to improve 
knowledge, attitudes and practices. 
 

6.2. Practical Implications 

Given the differences between urban and rural areas, the national maternal healthcare 
program should develop different strategies for rural and urban areas. In rural areas, which 
are characterized by inadequate provision and utilization of ANC, government should focus 
on improving the quality of ANC through core ANC services, especially among poor 
women. In urban areas, where this study observed a strong technology preference, the 
government program should maintain its high standards while working to reduce 
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unnecessary use of high level care and technology in ANC and delivery care. Generally, 
monitoring of ANC programs should focus on indicators of content quality and the number 
of antenatal visits. 
 
Efforts must be made to improve women’s and health providers’ awareness about ANC and 
delivery care. Women need more information about the importance of core ANC services, 
the limited benefits of antenatal ultrasound, and the risks and benefits of CS birth. Health 
workers must increase adherence to the national ANC recommendations regarding ANC 
content for core services and ultrasound, especially in the private sector. Hospitals must 
improve their adherence to national guidelines for CS. In both cases, both positive and 
negative motivation techniques should be considered.  
 

6.3. Future Research 

In Vietnam’s quickly expanding economy and urbanization, the problems observed 
regarding ANC and delivery care in the urban setting might spill over into rural areas unless 
corrective measures are taken. Effective interventions require in-depth studies to develop 
the current understanding about women’s opinions, expectations, and experiences regarding 
ANC. Future studies should also examine the attitudes and influence of health providers on 
women’s choices of technology. The possible association between CS births and son 
preference, related to culture, requires further exploration. Future research must extend 
beyond numbers and use the competencies and methods of several scientific disciplines. 
The present study describes the current situation and identifies some problems. To move 
further towards improvement there must also be a deeper insight. 
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