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Chapter 1 

Introduction 

 

According to the World Health Organization (WHO), what continues to be a foremost 

direct cause to new-born deaths is infection, or otherwise known as sepsis (World 

Health Organization 2012). This encompasses a large range of possibilities including 

septicaemia, pneumonia, and congenital syphilis. Other direct causes may be trauma 

or asphyxia, or even malformations. Such cases are observed in the Philippines where 

the State has had difficulties in providing accessible quality healthcare, regardless of 

being in the urban or rural areas (Basics Support for Institutionalizing Child Survival 

Project 2004). The main causes of such deaths have remained similar in the past 

decade based on the National Epidemiology Center’s 1999 and 2008 Philippine Health 

Statistics presented in Table 1.1. There is still a prevalence of infectious diseases 

whereby it is experienced by about 37 per cent of infant deaths with respiratory 

infections as primary cause. Aside from congenital anomalies, low birth weight is a 

primary cause as well which is linked with short gestation and the poor nutrition of 

mothers. 

Notestein (1953) observed that fertility and mortality has decline over time albeit each 

did at different progression. Omran (1971) has indicated that the improvements with 
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regard to lowering death rates have been attributed to many a factor, one of them 

being continued technological advancement in health care. Because of this decline in 

death rates across populations, there is a corresponding increase the longevity, 

particularly for the youngest cohorts.  
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Table 1.1: Percentage of the five leading causes of death among infants in the 
Philippines between a ten-year period, 1999 and 2008 

1999 2008 

Respiratory conditions of 
new born 18.3 Bacterial Sepsis* 14.2 
Pneumonia 14.8 Pneumonia 11.3 

Congenital anomalies 11.5 
Respiratory distress of new 
born 11.3 

Diarrhoeal diseases 4.0 
Disorders related to short 
gestation and low birth weight 7.4 

Birth injury 3.4 
Congenital malformations of 
the heart 7.0 

       *The categories’ names have changed slightly but the underlying specific  
 causes which  they comprise are the same. 
       Source: National Epidemiology Center.  
  The 1999 and 2008 Philippine Health Statistics 
 
The social and economic developments of populations are in part determined by 

mortality levels, particularly based on infant mortality rate, IMR which is defined as the 

risk of an infant born alive to pass before his/her first birthday (Masuy-Stroobant and 

Gourdin 1995). With infant mortality being a focal social indicator as evidenced by its 

being a component of global development goals dubbed as the Millennium 

Development Goals (MDG). These MDG’s is a set of targets that are agreed upon by 

United Nations member states to indicate population development by 2015; infant 

deaths had been monitored because they tend to indicate maternal health and 
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general socio-economic development of a country (United Nations Children’s Fund 

2012). There had been 8.9 million infant deaths in the world in the year 1990; and in 

2012, it had dropped to 4.8 million infants. In terms of IMR, this translates to about 80 

per cent reduction from 63 deaths per thousand live births to 35 deaths per thousand 

(WHO 2012). This is a favourable result although it masks the disparities between 

regions where parts of Africa and Asia are still lagging behind, including the Southeast 

Asian region. This is evidenced with Singapore having an IMR of two (2) deaths per one 

thousand live births in the period 2005 to 2010; while Myanmar experiencing 53 deaths 

per one thousand live births in the same period according to the United Nations 

population data (2012) as observed in Figure 1.1. They are at extreme points while 

other countries including the Philippines and Thailand have IMRs that are below the 

regional average in the past two decades. 

The government agency in the Philippines, concerned with data interpretation and 

dissemination called National Statistical Coordination Board (NSCB) claims that it is on 

its path to achieving the desired IMR level of 19 deaths per thousand live births by the 

year 2015 (NSCB 2011). From the reference point of 1990 when the IMR was at 57 per 

thousand live births, there has been a decrease of 75 per cent to 24.9 infant deaths 

per thousand live births in 2008. 

There has been a locus of studies on the mechanism of what affects IMR and 

consequently, disparities have been determined on certain social characteristics 
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whereby there are factors that improve it between societies and even within a society. 

Among such factors are mother’s education (Caldwell 1979, Morsund and Krevdal 

2003) and household wealth (Pamuk, Fuchs et al, 2011). These are the generally 

observed factors between societies but there are country-specific contexts that relate 

to the propensity
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 As observed in Table 1.1, the leading causes of infant deaths are largely preventable 

and there are reasons from both the supply and the demand side of healthcare why 

they may be perpetuating. On the supply side, there are issues regarding equity, 

allocative and technical efficiency, and quality of care (Romualdez, dela Rosa et al, 

2011). Health care delivery sites are adequate in the regional level because of budget 

allocation from the national government; but local government units have 

predicaments because population size is the basis for physical access to service, i.e. 

hospitals are built on this reason, and not on the basis of poverty incidence (Caballes, 

2010). Health financing is also an issue since universal coverage is the aim of the 

government but those who are enrolled in the said scheme thus far are those who 

have higher incomes; lower income groups lack information on this matter therefore 

out-of-pocket financing is still prevalent (Romualdez, dela Rosa et al, 2011). 

On the demand side, the perception of people toward healthcare access, reflects what 

the government side lacks. According to Becker’s and her colleagues findings in Cebu, 

a metropolitan area in Central Philippines, people, particularly women, have a certain 

view of the public health care system whereby they may be unable to gain access due 

to lack of financial resources (Becker, Peters et al. 1993). If they do have the resources, 

they have a view that supplies are limited and they may not be able to avail them in 

the first place. Furthermore, women feel that the “…Department of Health personnel 

are often unapproachable and tend to favour friends and relatives in the distribution 
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of medical services and supplies.”(1993, 87). This distrust to the system of healthcare 

becomes the integrative barrier that women face in the attempt to achieve healthy 

well-being of themselves and their families.  

 
1.1. Statement of the problem 

 

The number of infants who are unable to complete their first year of birth is declining 

globally, but the Philippines have been short of achieving its goal in terms of the MDG 

on this matter. There are acknowledged reasons with regard to healthcare-delivery 

system shortcomings in the country but there are also factors that mainly revolve on 

the mother, her spouse, and the household itself that may affect the incident of the 

infant dying.  

The focus of this study is to explore those factors in the Philippines. This area of study 

is lacking in the literature; existing studies for the Philippines are fairly dated (Ballweg 

and Pagtolun-an 1992, Guilkey and Riphahn 1998). As society changes in context 

including behaviour and policies, the elements affecting mortality events are changing 

as well and this dynamic has to be continuously scrutinised. 

Another aspect is the framework employed by the mentioned studies. They focus on 

various set of factors and are not exhaustive of what may affect infant mortality. This 

may have been borne of data limitations at certain periods but, recent data are 
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available and comprehensive and allow more nuanced analyses. Therefore, this 

permits the need for new studies. 

 
1.2. Objectives 

 

The aim of this study is to examine the determinants of infant mortality in the 

Philippines. The following objectives are addressed: 

1) Estimate infant death differentials by selected characteristics in the Philippines in 

2003 and 2008. 

2) Determine the association between socioeconomic and proximate determinants and 

infant mortality. 

3) Compare the effects of these determinants between the two periods of 2003 and 

2008 

Based on the themes that will be discussed and on the literature referred, the analysis 

allows to determine disparities of IMR between different levels of socioeconomic 

background at the national level. 
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1.3. Significance of the study 

 

This dissertation will provide an updated study on infant mortality in the Philippines. 

It includes variances between events of mortality for this age group between two 

succeeding periods pf 2003 and 2008 which are yet to be analysed since previous 

studies on this matter date from the 1990’s or earlier. There may have been changes 

in the Philippine society between decades that have passed. 

The analysis also includes the introduction of individual- and household-level factors, 

and behavioural factors to discern sub-groups that experience a significantly 

heightened level of infant mortality at the national level. Among the factors that would 

be introduced here are women’s status measures and intention of pregnancy. The 

introduction of such factors is deemed necessary since the context of the Philippines 

is different from that of other countries and therefore country-specific relevant issues 

have to be included in the analysis. 

The factors utilised in the current study are to be subsumed as dimensions of 

socioeconomic and health-related attitudes. These aspects regarding predictive factors 

of infant mortality have been analysed in different contexts on other countries but 

have not been studied directly with infant mortality along with other factors for the 

Philippines. This is also the case for various health determinants. The procedure 
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involving both socioeconomic and health factors is novel in the Philippine context as 

it has not been intently utilised based on accessible data. 
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Chapter 2 

Literature Review 

 

The structure of the review reflects the three specific objectives mentioned in the 

preceding section. First, models of factors affecting infant mortality are presented. 

Secondly, the framework that is adaptable to the Philippine context is discussed.  This 

is followed by a review on the socioeconomic factors that may affect the survival of 

an infant. Finally, the proximate determinants on infant survival involving health 

behaviour is presented. 

 
2.1. Strategy for the review of literature 

 

Various sources have been accessed to collect studies for review covering journal 

articles, theses, working papers, and reports. Most of the said materials are searched 

on databases such as JSTOR, Elsevier, Science direct, Scopus, and PubMed. 

Since the study is on the factors or determinants of infant mortality; these phrases 

were used for searching the studies. Another search strategy is to find studies regarding 

each factor relating to infant mortality for two areas: first in developing countries and 

second for the Philippines. English is the sole language used to search for the items 
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even in the local database, Philippine eLibrary, to find any book because of lack of 

study in the local languages of the Philippines on this specific topic. 

 
2.2. Frameworks for infant mortality 

 

In the past decades, studies on infant mortality utilised frameworks with a strong 

inclination toward behavioural factors. Therefore studies as Meegama (1980) proposed 

to use biological determinants or those relating to health where the focus is on 

infections but what this resulted to as criticised by Beninguisse and his colleagues 

(2011) is that it remain highly age- and cause-specific and tend to be focused on mico-

level outcomes. A similar criticism may be said for the study by Bross and Shapiro 

(1982) where they included birth weight to their model. The authors observed that 

there are different points at which risk of survival dwindles in the life of the child 

depending on the duration of space regarding the preceding birth to a mother. This 

was analysed alongside the sex of the child and the literacy level and education of 

the father and the mother of index child.  

Because of the perceived limitations of the mentioned studies in terms of framework, 

Palloni (1985) proposed that predictors would have to include: firstly, macro-level 

policies regarding social intervention as public subsidy; secondly, individual- to 

community-level policies as education and living arrangement; and lastly, policies 
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affecting infection exposure to indicate the people’s susceptibility level to diseases. 

Although the framework is highly defined and detailed, this also bears problems 

because certain societies would have difficulty on implementing this on their studies 

due to accessibility of the data. Furthermore, once that limitation is encountered, 

studies would bear difficulty with regard to inter-country comparability.  

It is deduced that multifarious factors would be involved in varying levels. 

Consideration regarding which of these factors may have direct or proximate causes is 

lacking in the literature as noted by Cramer (1987). His criticism revolves on the studies 

that utilise intervening factors in the form of health-related determinants but is 

inadequate in distinguishing whether social factors have direct or indirect effect on 

proximate factors. Therefore, he utilised data from the United States employ the log-

linear model and test the method with prenatal care and birth weight as separate 

intervening factors.  Results suggest that the individual factors have an impact on infant 

mortality but when intervening variables are introduced, the association presents the 

adjusted effects of the socioeconomic factors. 

Cramer’s (1987) study, although independent of it, is a similar approach to the one 

Mosley and Chen suggest for their contention on how child survival has to be viewed 

in relation to the determinants and how they are levelled within models. Their 

proposed approach is a proximate-determinant framework that is multidisciplinary in 

nature. They aimed to depict that social factors may be background aspects that affect 
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the bio-medical-related factors that women exhibit; and the latter ultimately 

determine the likelihood of the survival of their children (as seen in Figure 2.1). They 

indicated five (5) categories of proximate determinants which are: maternal factors, 

environmental contamination, nutrient deficiency, injury, and personal illness control. 

In addition, the socioeconomic determinants are divided into three levels which are 

the individual-, the household-, and the community-levels.   

 
2.3. Mosley’s and Chen’s proximate determinants of child mortality 
 framework 

Mosley and Chen (1984) propose a comprehensive approach regarding the factors that 

lead to a child’s survival unlike other studies that exhibit part and parcel of the 

probable causes of mortality for this age group. It is mentioned that this is toward child 

mortality but it is also applicable to limiting the analysis to infant mortality. Another 

strength of their framework is its specificity which leads to the general availability of 

data in developing countries. The factors may be gathered from general surveys and 

may not necessarily be dependent on vital records, which are often not readily 

available. With these strengths of their contention, it remains to be a framework and 

lacks the subsequent formulation on the method to which the data will be treated for 

analysis leading to dissonance and at times incomparability between studies that 

employ this proximate determinant framework. 
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2.3.1 Conceptual frame of the proximate determinants framework 

Mosley’s and Chen’s (1984) framework of proximate determinants of child survival was 

borne of their criticism that social science research reflects a limited view on the factors 

affecting the said event based on social and economic aspects. The medical factors as 

they indicated functions through the experience of morbidity and the eventual death 

of an infant or a child have been ignored in the literature for the most part. They 

therefore proposed a model, as seen in Figure 2.1, to study the influences of infant 

mortality in developing countries. This new conceptual model takes into account both 

biological and socioeconomic factors. 

The proximate determinants are categorised into five groups. The maternal factors 

reflect the health of the mother which influences the pregnancy outcome. 

Environmental contamination subsumes the vectors or the mode of transmission of 

infections to the child and as well as the mother. Nutrient deficiency as a category 

considers the nutrition of the infant from the point of birth until he advances age 

meaning the mother’s nutrition status is covered also because she is the source of 

sustenance of her newly born child. The fourth category is injury which covers mainly 

external factors related to the physical harm the infant may be subject. And lastly, 

personal illness control are the factors that the mother take for herself and her baby, 

which is why it is divided to two: (1) the preventive control which is to keep herself 

and the child healthy that includes following the inoculation schedule; and (2) the 
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curative control meaning that when the mother or the child is sick, they consult a 

medically-trained professional.  

The socioeconomic determinants according to the framework are subsumed to the 

individual-, household-, and community-level factors. These factors depict the capacity 

of the mother, her family which composes the household, and the entire community 

to embody and perform the health-related factors within the proximate determinants. 

For example, a mother’s decision to take her child to a practitioner of traditional 

medicine or a professional may be affected if she is older or younger. These socio-

economic determinants then, work on the proximate determinants which reflect the 

health status and behaviour of the mother and, to some extent, her child. Ultimately, 

these may indicate the survival of the child.  

 

2.3.2 Previous works using the Mosley and Chen framework 

Matterson, Burr, and Marshall (1998) did a study having similar tenets to Mosley’s and 

Chen’s. They analysed multiple sources of data with the vital registration data from 

the United States as the base for the infant mortality study. The log-odds form of 

infant deaths whereby the cause of death is unidentifiable is treated using a 

generalised, hierarchical regression technique. This multilevel technique is to follow 

the premise that the locality of the events are indicative of the probable status and 

lifestyle of the child and so aggregate community variables are used in the form of 
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poverty rate, level of urbanisation, expenditures, and hospital-related accounts among 

others. The individual-level socio-demographic characteristics as race and mother’s 

education and age are differentiated from another level of individual-level proximate 

determinants on maternal weight gain, prenatal care, maternal risk factors, and number 

of births. Although both behavioural and health-related factors are included in the 

study, it mentions too few of them therefore other aspects of maternal and child 

health are overseen.  
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Because of the aim of the framework being proposed is to utilize highly accessible 

data; it has been employed in analyses regarding developing countries. Da Vanzo’s, 

Butz’s, and Habicht’s analysis (1983) on Malaysia examined association of higher parity 

with increase in infant mortality and that this effect would appear at certain period of 

the first year of life as early neonatal or late neonatal stages. Deaths in the late 

neonatal stage is observed to be predicted by behavioural aspects of the household 

whereby it may be because the birth is related to unwanted pregnancy. This 

observation points to the importance of behavioural determinants influence the 

health-related proximate determinants according to the authors. 

Martin, Trussel, Salvail, and Shah (1983) have a similar research analysing nutrition 

levels of male and female infants in the Philippines, Indonesia, and Pakistan. They 

used the hazard model to examine if there is favour attributed to either male or female 

infants in terms of food provision. It is found that in the Philippines and Indonesia, boys 

have slightly higher risk of death linked with malnutrition; but the opposite relation 

between malnutrition and mortality is more pronounced among girls in Pakistan 

leading to the conclusion that underinvestment in the health of female infants occurs 

resulting in higher deaths. Underinvestment demonstrates itself in terms of the level 

of care an infant receives which can be related to healthcare practice and obtaining 

proper nutrition. 

This notion of underinvestment is observed in Ballweg’s and Pagtolun-an’s (1992) 
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study in Northern Mindanao, which is one of the 17 regions located south of the 

Philippines. It adapts the Mosley and Chen framework of proximate determinants by 

dividing them into four categories namely parental behaviour, biological, health, and 

socio-economic factors. These sets of factors are made to undergo a series of 

regression equations; first as independent sets; second where all the factors shown to 

be significant are entered into one stepwise method; third, when the variable with the 

strongest association and highest chi-square value is entered first in the equation; 

fourth, potential intervening factors are introduced; and finally, the underinvestment 

measure is introduced to show if it intervenes with the health factors and mortality 

outcome. The authors’ observation is that regardless of biological and health factors, 

underinvestment is important to consider or determine if the child reaches higher age. 

Parental behaviour in this case matters based on their model. It may be developed 

further when integrated with the concluding remarks of Dargent-Molina, James, 

Strogatz, and Savitz (1994). They utilised the Cebu Longitudinal Infant Health and 

Nutrition Study for the Cebu province in the Philippines to determine if maternal 

education is significant to the incidence of infant diarrhoea but as they found, there 

are factors lacking in terms of stunted results. The outcome with this set of 

determinants may have to interact with other determinants still and they have 

suggested that this may be the strength of using the framework of Mosley and Chen 

(1984) as it incorporates social, behavioural, and bio-medical paradigms. 
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The variety of models utilising an approximation of the proximate determinants 

framework also shows that there are various statistical methods that may be employed 

depending on the nature of the data. As such, this immediate preceding method bears 

strengths with regard to the data source which has similarities to existing surveys as 

the Demographic and Health Survey.  

 

2.4. Socioeconomic determinants of infant mortality 

 
The following section presents related literature on the factors within the sets of 

socioeconomic and proximate determinants based mostly on the Mosley and Chen 

(1984) framework. The socioeconomic determinants are divided into the sub-sections: 

individual level (2.4.1), household characteristics (2.4.2.1), and household relations 

(2.4.2.2).  

 
2.4.1. Individual level 

The sex of the infant is one determinant that is often accepted as generalisation where 

male infants’ deaths are more prevalent than female infants (Waldron 1998). But there 

are recent determining factors that have been studied to how this occurs; one of which 

being that mortality is biased toward males because their parents are of lower 

economic status (Almond and Edlund 2007) or that they are borne from mothers with 

low gestational weight (Cagnacci, Renzi et al. 2004). Martin et al. (1983) noted that 
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childhood mortality is higher for males than females in Indonesia and the Philippines; 

which is not the case in Pakistan. They attributed endogenous factors as health 

behaviour of parents toward their infant to be more important than the sex of the 

child per se. More recent studies have this shortcoming of not including sex of an 

infant to their analysis. 

There are few studies that consider determinants of infant mortality in the Philippines, 

and there are fewer still focusing on the effect of education of parents on the event.  

Caldwell’s (1979) study focused on Nigeria and Kravdal’s (2004) focus is on India. Both 

authors considered education as the sole description of women’s autonomy status in 

the individual as well as the community level. Fuchs’, Pamuk’s, and Lutz’s study (2010) 

on the other hand includes the dimension of wealth and education to determine the 

degree of influence of both factors. Their inter-country analysis reveals that - using 39 

Demographic and Health Surveys and employing multivariate models- in the majority 

of countries, mother’s education matters more than household wealth. 

Another study on education is Pamuk’s, Fuchs’, and Lutz’s analysis (2011) on 

household wealth and education of mothers but with the inclusion of country-level 

factors comprising of per capita gross national income and percentage of the 

population in a country that had completed at least secondary education; also 

included are locational indicators, i.e. urbanisation. As an intervening variable, HIV 

prevalence is included as well. All these layers of variables determine the degree of 
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the effect education has on infant mortality. Albeit the analysis has well-defined higher 

level of variables, it is deficient on variables about individual social characteristics, 

particularly other household autonomy measures, and even the specific biological or 

health-related measures that may adjust the survival of infants. 

Another aspect that has to be updated literature is the factor of the education level 

of the father. A study by Martin, Trussel, Salvail, and Shah (1983) compared Pakistan, 

Indonesia, and the Philippines regarding infant mortality based on demographic 

determinants. The result is that father’s education does improve infant mortality but 

less so than the mother’s education for the Philippines and Pakistan; and it is the 

opposite for Indonesia. But in later studies including that by Hobcraft, McDonald, and 

Rutstein (1985) whereby they included the literacy of the father for a cross-country 

comparison, which includes the Philippines, for the determinants of early childhood 

mortality to which infant mortality has been indicated together with early neonatal, 

toddler, and child mortalities. Although mother’s education is significant rather than 

the father’s, this is important because the survival of an infant may be based on both 

parents. This was also done by Guilkey and Riphahn (1998) for their study on Cebu, a 

province in the Philippines, where years of schooling was included and although the 

result is similar to Hobcraft’s and his colleagues’ (1985), Guilkey and Riphahn (1998) 

stated that it may be useful to exhaust to probable factors to better estimate the 

impact of perceived significant variables. 



 

 
 

25 

2.4.2. Household level 

 

Household-level factors tend to focus on the urbanity and its ruminations in the 

literature. There are few studies that involve the dynamics of couples living within 

those households which are subsumed here. 

 

2.4.2.1.  Household characteristics 
 

Hanmer, Lensink, and White (2003) did a study on factors that impacts improvement 

of a country’s health status as reflected by its infant mortality level. Their observation 

is income per capita is significant for this outcome although, other aspects as education 

and gender inequality has a similar effect and through a policy perspective, the latter 

two would be more cost effective rather than focusing on increasing income per capita 

for respective countries. This is a dimension of household wealth as interpreted by 

some studies but there are also alternatives to interpreting wealth as done through 

DHS data as Arimond’s and Ruel’s (2004) where they have presented a difference 

between nutritional status of children with a wealth dimension in several countries in 

Africa, Asia, and Latin America. Other studies that involve the Philippines (Pamuk, Fuchs 

et al, 2011, Fuchs, Pamuk et al, 2010) have likewise shown that improved household 

wealth also decreases chances of infant mortality. 
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Another factor that has been shown to affect the incidence of infant mortality is the 

location of the household. The urban-rural difference are observed through the 

shortcomings in services and infrastructure particularly in developing countries as 

Ghana where it continues to persist for decades (Brown 1986, Gyimah 2002). This is 

parallel with the case based on observations in the Philippines by Caballes, (2010) for 

the national level and Romualdez et.al, (2011) for the province of Cebu where they 

have interviewed stakeholders regarding issues on healthcare supply. 

The other factors in the household component are those relating to sanitised lifestyle 

of the household namely source of drinking water and toilet facility. This has been 

studied in various regions and differing methodologies (Waddington, Snilstveit, et al, 

2009) and they have supported that infections among children are prevalent in areas 

with limited access to such amenities. Fink, Günther, and Hill (2011) studied multiple 

countries with instruments that include such factors in the period of 1986 through 

2007 in relation to incidence of diarrhoea and growth stunting among children. Results 

suggest both water and toilet facilities do have an effect on both outcomes and they 

extended their observation to its probable progression to mortality. 

 

2.4.2.2.  Household relation 

Bentley and Kavanagh (2008) viewed gender equity as situations that involve the fair 

distribution of benefits among men and women. A manifestation of such equality is on 



 

 
 

27 

female autonomy. As Caldwell and Caldwell stated, this is:  “a woman’s...ability to 

make decisions on her own and act upon these decisions” (1993, p. 123).  When 

women lack autonomy, they may experience shortcomings in various facets of their 

lives such as opportunities and ownership among others. It is also notable that there 

is no definite set of factors that affect the general empowerment of women; it can 

refer to household decision-making and intimate partner violence.  

It is noted in the literature that autonomy measures may be viewed as attitudinal or 

behavioural aspects of social structure which can lead to them being effective on other 

aspects of volition within the household relating to the health of the mother herself 

or even her child. These are the limitation of the studies of Alcantara (1990) and Hindin 

and Adair (2002) because they use autonomy as the outcome of their study or it is for 

the purpose of determining the health and security of the woman herself and does 

not include family health in general. 

Alcantara (1990) aims at testing whether assumptions of Western origin – that economic 

models enhance status of women while increasing fertility lowers it - were to hold 

with the Philippine experience of female status. Utilising the 1981 Women in 

Development Survey in the Philippines, she examines married women vis-à-vis married 

men and their decision-making capacities. She observed that the economic model of 

Western experience does not apply to Philippine women, i.e. that power allocation is 

impervious to women’s income. Whether or not her income is higher, the wife 
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predominates in decisions concerning subsistence and surplus resource allocation; and 

that she has equal power in fertility decisions. On the topic of fertility and status, what 

is found is the Philippine pro-natalist social structure prevails. If couples have no 

children, husbands have the power in the household. As the number of children 

increases, the wife gains power. 

Household decision-making autonomy can be seen as one aspect of empowerment of 

women. Another would be not allowing violence against them. And by looking at the 

domain of empowerment, factors related to violence against women tend to describe 

the experience of inequality and inequity toward women better. One such study is by 

Hindin and Adair (2002). The authors study the individual and household characteristics 

associated with intimate partner violence, IPV, using data from the Cebu Longitudinal 

Health and Nutrition Survey. To employ a blended method of analysis, they had 56 

interview respondents to explore the context of such violence. By using multinomial 

regression analyses, they determined that earning level and employment does not 

predict IPV. What is curious about the household decision-making measure is that the 

pattern varies for differences in how the decision is come upon. If either sex dominates 

the decision-making process, there is increased violence. This circumstance is avoided 

when joint decision-making is involved. This exhibits a U-shaped pattern of violence 

where the extremes have higher likelihood of violence; and such violence is avoided 

in the case of jointly performed decisions. 
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The previously mentioned studies on the Philippines are important to present the 

state of autonomy of women but they bear no relation to infant mortality or 

demographic outcomes in general. As explored by Mason (2001), gender status in 

general has a certain degree of impact on demographic outcomes that remains to be 

expounded. There are particular intricacies and issues regarding this because, as 

mentioned above; the concept of status and autonomy has its difficulties when it 

comes to operationalising it. Some authors have used measures of education and 

earning; and others attempted to include some cultural intricacies as they will be 

described below. The following studies have been done on the topic of contraception 

and fertility. 

Mason and Smith (2000) compared between five Asian countries including the 

Philippines the fertility decisions made by both husband and wife. As with the 

comparison on whether they want more children or not, it was found as one 

component of the study that neither the wife’s nor the husband’s preference 

influences contraceptive use. The religious stance of the community and the actual 

availability of such services is a stronger influence on the matter. Another interesting 

comparison made is that in the other four countries in the study, the more autonomy 

a woman has with regard to being beaten or being afraid of arguing with her partner, 

the more likely her fertility preference would be equal or even dominate her 

husband’s. This is not observed in the Philippines. 
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Olea’s study (2004) tested a fertility model which focused on the background and 

proximate variables including female autonomy would affect fertility, specifically 

recent pregnancies. The author utilised the 1993 Unmet Need Survey; the purpose of 

which is to gather information on reproductive health risk considerations. The 

respondents are 25 to 44 years old women and their husbands. Autonomy is viewed 

as ability to communicate between couples and the subsequent decision-making on 

household concerns. It is found that autonomy is not a direct predictor of recent 

pregnancies; there is no significant difference between autonomous and non-

autonomous women. It has to influence the background variables and proximate 

determinants of fertility in order to affect recent pregnancies.  

There are few studies that consider demographic events and women’s autonomy in 

general, and fewer still focusing on mortality particularly for the Philippines.   

 
2.5. Proximate determinants of infant survival 

Proximate determinants are based on the conceptualisation that bio-medical or 

health-related factors mediate between socioeconomic determinants and infant 

survival because these reflect the behaviour and practice of women for their health 

or their infants’. The sub-sections are as follows: maternal factors (2.5.1), 

environmental contamination (2.5.2), nutrition status (2.5.3), and personal illness 

control (2.5.4). 
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2.5.1. Maternal factors 

The age of the mother is important because of the physical state their body may be 

in at the time of birth. Physiological well-being involves the status of reproductive 

system which can affect the infant for both young mothers and older ones (Gyimah 

2002). A study done by the East-West Center Program on Population (1993) shows that 

infants in Indonesia borne of adolescent women were at more risk of mortality than 

those borne from women aged 20 through 29 years. Also part of the study are Thailand 

and the Philippines, although it is not as pronounced as that of Indonesia’s case. This 

observation persists in studies in developing countries in general (Gyimah 2002, Kembo 

and van Ginneken 2009).  

Birth interval and parity also contribute to an increase in the likelihood of infant 

mortality (Kembo and van Ginneken 2009) Birth intervals being less than 18 months 

and parity of six children have been observed to be detrimental in terms of child 

mortality. For studies within the Philippines, Ballweg and Pagtolun-an (1992) and 

Guilkey and Riphahn (1998) also included these factors into their studies with differing 

interpretations where it is a two-year interval for the former and one-year birth interval 

for the latter.  

A factor that is oft included in models of infant mortality with respect to maternal 

factors is the unintentional nature of a pregnancy. This may have an effect on the 
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health of the woman or her behaviour. As Chinebuah and Perez-Escamilla (2001) had 

studied in Ghana, women who had such unintended pregnancies increase the 

likelihood of breastfeeding for shorter periods than those who did plan for their 

families. This effect on breastfeeding duration has also been studied in Bolivia and 

Paraguay (Shapiro-Mendoza, Selwyn et al, 2007). Although their result shows that 

unintentional pregnancy does not affect the duration of breastfeeding, it bears 

importance to take note of this for different societies. This observation of appropriate 

breastfeeding duration had also been suggested in Ulep’s and Borja’s (2012) study in 

the Philippines As exemplified by these studies, there may be an effect of 

unintentional pregnancy on infant mortality in the Philippines and it is a factor yet to 

be recently studied in this context as the previous analyses are of Tan’s (1981) and 

Ballweg’s and Pagtolun-an’s (1992). Both suggests that unintentional pregnancy may 

manifest its effect through different means with health behaviours as breastfeeding as 

among these said reasons. 

 
2.5.2. Environmental contamination 

 

Using demographic and health surveys of Ghana and Nigeria, Ahiadeke (2000) 

presented that there is a certain degree of prevalence of mixed-fed infants as those 

who are exclusively breastfed. The issue he tackled is that this behaviour of feeding 

interacts with the sanitation condition of the household leading to health risks in the 
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infant particularly with diarrhoea. Another study done is the relationship between 

income and sanitation toward infant mortality by Franz and FitzRoy (2006). In Central 

Asian Republics, they show that high mortality is attributable to the poor 

environmental health factor of the region to the extent that 71 per cent of additional 

mortality occur because of being situated in that region.  

Günther and Fink (2010) compared countries, which includes the Philippines, for the 

relationship of sanitation to infection and mortality. Although they raised an issue on 

the magnitude of effect when compared with meta-studies, they do confirm that 

unimproved or undeveloped sanitation facility has detrimental effect on the infant 

and children in general. 

 
2.5.3. Nutrient deficiency 

 

Nutrition plays a role in the health of an infant even in the womb. This is determined 

through the birth weight of infants as observed by Cramer (1987) in the United States 

of America where he differentiated the high-risk groups and one of the factors that 

affect the subsequent probability of mortality is low-birth weight. This is also observed 

by Matteson, Burr, and Marshall (1998) when they included in the model birth weight 

among other individual and community risk factors; and by Guilkey and Riphahn (1998) 

for the Philippines as part of their structural model analysis. 
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Having stunted growth for children, especially during their first year from birth, is 

indicative of increased risk to mortality (Bairagi, Chowdury et al, 1985). This works by 

being highly susceptible to infection and a general retardation in development. A study 

in the Philippines by Adair and Guilkey (1997) has presented that in Cebu, Philippines, 

stunted growth had been stunted more for males during the first year of life while it 

is at the second year for females. This occurred more for children who have had shorter 

duration of breastfeeding and by insufficient preventive healthcare behaviour. 

Identifying it with the outcome on morbidity is insufficient. As Arimond and Ruel (2004) 

explored for countries in Asia, mortality risks are increased if breastfeeding is provided 

for less than two years from birth. 

 
2.5.4. Personal illness 

 

Addai (2000) studied maternal and child health service utility in Ghana. This includes 

applying multivariate techniques on outcomes of antenatal consultations with a doctor. 

He iterates that doing such a study is a way toward understanding ultimately, the 

factors behind high maternal and infant mortality levels in the country.  

This stress on maternal and child preventive illness behaviour encompasses antenatal 

and postnatal visits to trained professionals with regard to the mother and her infant. 

These behaviours have been shown to improve the child’s survival. As Maitra (2004) 

studied for India, a woman's education has a strong effect toward utility of healthcare 
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services for the mother and her child; and this in turn improves infant mortality levels. 

In the Philippine context, a study (Guilkey and Riphahn 1998) included the curative, or 

the postnatal doctor visits, to determine its effect as well as antenatal care utility.  

A related important aspect of such healthcare services utility is the appropriate 

immunisations for both mother and infant.  A study in Sub-Saharan Africa (Fotso, Ezeh 

et al, 2007) examined the context of children in urban areas with regard to resistance 

to infections to which immunisation is central. They observed that child survival 

improves with immunisations but there are disparities within and between countries’ 

cities when inter-urban comparisons are made. In a district of Bangladesh, it is also 

observed that such immunisations are helpful in combatting infant and child mortality 

(Mondal, Hossain et al, 2009). 

This has been a requirement in the Philippines for pregnant women to have safer 

birthing because it prevents certain infections based on the Department of Health, 

DOH, programme guideline (DOH 2011). It has been shown in literature that, receiving 

inoculation, tetanus toxoid specifically, allows the infant to avoid being infected by 

other diseases (Singh, Pallikadavath et al, 2012). Other than the mother’s antenatal 

care, the infant’s own schedule of inoculation would also bear importance to his 

general health. The Department of Health in the Philippines follows international 

standards which require specific drugs to be administered at the proper timing within 

the first year of life (DOH 2011).  
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Even with the said guidelines of the government, there are indications that it is still not 

practiced by many; therefore, it is important to determine its effect on infant survival 

over the years. 

 
2.6. Reflection from the review of literature 

Observable in the literature survey is that studies in the Philippines have shortcomings 

in terms of availability. There are studies relating to the factors as outcomes by 

themselves as with nutrition status, antenatal care utility, and birth interval among 

others; but in the context of being together as determinants themselves, this may be 

another important aspect to consider to understand what affects infant mortality in 

the country over time. It is then deemed apt to employ an adaptation of the 

conceptual framework of Mosley and Chen as the foundation for infant mortality 

analysis.  

 
2.7 Conceptual framework 

 

What is proposed for this research is an adaptation of this framework to reflect the 

experience of the Philippines (Figure 2.2.). Also, adaptation here is appropriate because 

there are aspects of society that may have changed over the years since the inception 

of the framework; as the case of antenatal care. It had been indicated in the literature, 

there has been a lack of clear and consistent index to measure the extent of good 
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quality antenatal care a mother is receiving (Alexander 2001). Therefore an appropriate 

guide to this is using the programme of the Philippine government as lead. The DOH 

in the Philippines bases its antenatal programme on the World Health Organization’s, 

WHO, guidelines which include counselling for new mothers and consultations 

regarding mothers’ health status; also detection of complications as HIV/AIDS are key 

which had been reiterated in the recent decade (DOH 2009). Some components of 

these guidelines are found in the 2008 NDHS but there are those that are excluded 

because of their absence in the dataset such as the height of the mother and her 

blood pressure record, among other issues. This is an example of what changes a 

variable may have had since the conceptualisation of the framework where antenatal 

care is a collapsed, unspecified determinant. 
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Chapter 3 

Data and methods 

 

Presented in the following are the data sources for the study: the two most recent 

National Demographic and Health Surveys, NDHS’s, available for the Philippines in 2003 

and 2008. A brief background on data collection is presented first, followed by the 

operationalization of the variables based on the conceptual framework. 

 
3.1. Data and sample design 

 

Demographic and Health Surveys are nationally representative, population-based 

household surveys which provide comparable country data  on health indicators. For 

the Philippines, the National Statistics Office conducts the National Demographic and 

Health Survey, NDHS, with the technical assistance by ICF Macro International through 

their MEASURE DHS programme. Funding for these surveys comes from the Philippine 

government with financial support from US Agency for International Development. 

The 2003 NDHS utilised the master sample based on the latest census which at the 

time was the 2000 Census of Population and Housing, CPH. The sample is intended to 

be representative of the national level; urban and rural locations; and the 17 regions 
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of the country representing geopolitical administration. A three-stage cluster sampling 

was employed. The first stage, 819 primary sampling units, PSU’s, were selected 

proportional to the number of households within a barangay or contiguous barangays 

based on the 2000 CPH. The barangay is the smallest administrative area in the 

Philippines and the equivalent is the concept of the ‘village.’ The second stage 

involves the selection of enumeration areas, EA’s, that was proportional to the number 

of EA’s. An EA is defined as an area with specified boundaries consisting of around 150 

households. In the third stage, an average of 17 households were selected using 

systematic sampling within each EA. After the process, the final sample was yielded 

from 12,586 households which represents a 99% response rate. These households 

include a total of 13,945 women aged 15 through 49 years.  

The 2008 NDHS follows the same sample design and implementation as the 2003 

NDHS where 12,469 households were successfully enumerated depicting a 99 per cent 

response rate.  Within these households, 13,594 women from within the same age 

range of 15 through 49 years are interviewed. These supplementary information are 

accessible online at the DHS website www.measuredhs.org together with the 

corresponding data sets which are downloadable after submitting a request through 

the same platform. 
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3.2 Background on data enumeration and questionnaire 

The purpose of the NDHS over the years had been to provide policy makers and 

programme managers demographic and health surveillance data. This is conducted in 

developing countries to improve health surveillance in a population particularly  

information on fertility levels and preference, awareness and use of family planning, 

breastfeeding practices, marriage, nutrition status of women and children, maternal 

and child health, childhood mortality, knowledge and attitudes regarding HIV/AIDS, 

and violence against women. 

Since 1968, enumeration had been performed every five years. Specifically for the 

2003 NDHS, fieldwork is from June to September 2003. This is the sole NDHS to have 

had a questionnaire for 5,000 men aged 15 to 54 years. For the 2008 NDHS, the 

period for fieldwork is August to September 2008. Because of the ethnolinguistic 

composition of the country, the questionnaires are initially prepared in English but 

are available otherwise in six major languages namely: Tagalog, Cebuano, Ilocano, 

Bicol, Hiligaynon, and Waray. 

Two main modules are found similar for 2003 and 2008 NDHS’s. Firstly, the 

household questionnaire lists the information on the members of the household as 

well as the features of the household. Furthermore, it is in this module where the 

incidence of non-communicable disease incidences as well as infectious diseases 

incidence are noted. The second module is the Women’s questionnaire that covers 



 

 

42 

the topics of: background characteristics, reproductive history, and knowledge of 

family planning methods among health issues. 

The Men’s questionnaire was only used for 2003. While in 2008, a new module for a 

sub-sample is introduced – the Women’s safety module. The latter module covers 

experience of violence of any nature the respondent may have received whether 

from her spouse or other people. 

3.3 Operationalization of variables 

 

The following section presents the scheme to which the variables are presented 

through manipulation of the data. A few of the following measures warrant further 

expounding therefore sub-sections are created for these factors. 

 

3.3.1 Outcome variable: Infant non-survivorship 

The outcome variable is infant mortality defined as whether or not an infant survives 

a year after being born. As a standardised instrument, the DHS reports complete birth 

histories of women aged 15 to 49 years found in Items 217 and 221 (Appendix 5). The 

sample considered for the study is limited to the last child born to every woman 

therefore, each mother is only represented once. This infants belonging to this sample 

from here will be referred to as the index child or index infant. Censored in the sample 

are those born 12 months prior the surveys. If a woman’s most recent delivery 
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occurred in the period 12 months prior the survey, her immediately preceding birth, if 

any, is included. The resulting sample size is 3755 infants for the year 2003 and 3499 

infants for 2008.  

 

3.3.2 Explanatory variables 

This sub-section is divided into the previously indicated dichotomy of Socioeconomic 

determinants and Proximate determinants. 

 

3.3.2.1  Socioeconomic determinants 

The factors included here, as described in the conceptual framework, concern 

individual and household measures of the samples. 

A. Individual level 

For the background variable 

1. Sex of the infant (Item 219, Appendix 5) is the first individual-level variable 

where the reference is female. 

2. The ones identified by Mosley and Chen (1984) will be utilised particularly the 

level of education of the respondent and her partner; and residence are included. 

Education of both father  (Item 804, Appendix 5) and mother (Item 109, Appendix 5) 
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may have an effect on the health and survival of the index child. The parental 

education variables are based on attainment which may be indicative of qualification 

rather than the duration of studies. The reference category involves those with at least 

primary education or none at all. 

Regarding the education level of the father, there had been missing values for both 

years but these are very few cases. As this happens to only a few instances on other 

variables, imputation is done for all respective events. In this instance, it is imputed 

through the education of the mother as well since they exhibit very similar patterns 

for the general population and would be representative of the sample. 

B. Household level 

Household-related measures concern the characteristics as residence; and also the 

household status of the members of said unit particularly the respondents who are 

the mothers of the infants in the sample. 

B.1 Household characteristics 

1. Under the household-level domain, residence pertains to whether the 

household hails from a rural or urban area. This is based on Item 102 (Appendix 5)  

2. Socioeconomic status, SES, is referred to as the wealth index based on the 

survey. This is the index constructed from incorporating variables relating to the 
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household possessions, housing type, and materials among others. This is different 

from Mosley and Chen’s because they intended for the use of household income but 

this is not elicited in the DHS; which is a standardised survey instrument. The index 

values are prepared and is readily available for each respondent and therefore allows 

data users to manipulate it freely for categorization. For the current study, this measure 

of SES is prepared as three quantiles: (1) the reference category of ‘Low SES’ which is 

at the bottom tercile of the household wealth, (2) the average consists the ‘Middle 

SES’, and (3) the highest tercile indicated as ‘High SES.’ For the transformed variable, 

the lowest factor based on the wealth index values in the year 2003 is -173922 and 

the highest factor pertaining to highest socioeconomic status is 237158. In 2008, the 

lowest and highest factorials are -215607 and 208812 respectively. 

3. Also included in the household-level domain are the source of drinking water 

and toilet facilities. There is a specific list of water source and toilet facility that the 

World Health Organization and United Nations Children’s Fund (2004) had indicated to 

be “Improved” and “Unimproved.” For improved drinking water sources, included are 

piped household water connection located inside the user’s dwelling, plot or yard; 

public taps or standpipes, tube wells or boreholes, protected dug wells, protected 

springs, and rainwater collection. A difference to the recommendation is to 

accommodate the method of obtaining clean water in the Philippines which is bottled 

water from refilling stations accredited by the Health Department of provinces and 



 

 

46 

municipalities as observed for both periods concerned in this study (Magtibay 2004, 

Israel 2009).  

4. Improved toilet or sanitation facilities are: Flush/pour flush to piped sewer 

system septic tank, or pit latrine; ventilated improved pit latrine, pit latrine with slab, 

and composting toilet. “Unimproved” category for both are any other unmentioned. 

 

B.2 Household status 

Household-status measures are those that concern primarily the autonomy of women 

which may have an effect on the survival of infants to their respective first birthdays. 

Household decision-making is the first component and it is the experience of the wife 

on who performs the decisions on matters that include the purchase of small and 

large items; going to a health facility, and visiting friends and relatives. Attitude toward 

intimate partner violence, or IPV, is the justification of the respondent on physical 

violence when she burns the food, ignores their children, and refuses sex. A set 

consisting of five variables regarding women’s autonomy will be examined in this study 

to see the influence upon the infant mortality in the Philippines. The four of these 

variables are subsumed as household decision-making autonomy and the remaining 

one other is on the attitude toward IPV. 

B.2.1 Attitude toward Intimate Partner Violence (IPV) 
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In this study, attitudes toward IPV refer to the justification of women in the 

circumstance of a man beating his wife. Their opinion is to be elicited by asking 

generally all women the hypothetical mention of “…some imagined situations… please 

tell me if it is justifiable for a man to hurt”.  The situations are based on Item 828 in 

the questionnaire (Appendix 5):  

- If she goes out without telling him 

- If she neglects the children 

- If she argues with him 

- If she refuses to have sex with him 

- If she burns the food 

An index will be created for this variable where the responses are counted to reflect 

the lack of justification toward IPV. This is done with a Cronbach’s alpha of about 0.85 

for the five individual variables from the survey. A dichotomous variable is created 

where one ‘1’ is the absence of such rationalization for any scenario and zero ‘0’ 

represents having justified at least one of them. 

B.2.2 Household decision-making capacity 

The respondent is asked who usually makes decisions related to the following 

domains:  

1. Going to health facility (Item 823, Appendix 5),  

2. Making large purchases (Item 824, Appendix 5), 
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3. Purchasing daily needs (Item 825, Appendix 5), and 

4. Visiting relatives or friends (Item 826, Appendix 5) 

For each domain, the response options are: decisions done by the respondent alone, 

jointly with her partner, husband alone, and someone else.  

Because each of the variable tests different domains after the test of variability where 

the Cronbach’s alpha is less than 0.6, they will bear four independent variables. The 

responses are coded into two categories of (1) the respondent having a level of 

autonomy and (2) being constrained. In the category (1), the options of decision done 

by the respondent alone and jointly done with partner are merged because it specifies 

the involvement of the woman in the decision-making process. For category (2), all the 

options that do not involve the woman are included. This is similar to what Acharya, 

et al. (2010) had done in their study. 

There had also been missing values for this set of variables but as in the case of the 

father’s education, it is at the bare minimum with less than 15 cases. For this set of 

variables, they had been imputed based on the justification of IPV according to its 

original configuration and not the transformed variable. 
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3.3.2.2  Proximate determinants 

The following measures as indicated previously are the health-related behaviour and 

status of the infants and the respondents to the survey. 

A. Maternal factors 

On the proximate determinants, there are also substantial conceptual considerations 

based on the framework. Maternal factors include age, parity, birth interval, and 

pregnancy intention. These are factors that have been shown to affect the health of 

the infant; which if shown to be below par subsequently lead to death.  

1. The age of the mother for this purpose would reflect her age at the time of 

the birth of the index child. This is possible from the century-month coding done for 

the mother and each of her children. This information is on the questionnaire’s Item 

106. This is categorised into three; 24 years and younger to represent youth pregnancies, 

25 through 35 years, and 36 years and older to represent older mothers. These 

categories are based on the maternal and child health implication based on age groups 

where women’s health are at risk during their youth and older ages (Lampinen, 

Vehviläinen-Julkunen et al 2009, WHO 2011). 

2. Another maternal factor is the parity or the number of children ever born (Item 

202 to 206, Appendix 5); which as described in preceding sections, may have cultural 
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bearing in the context of the Philippines (Alcantara 1990). Also, infants born with the 

mother’s response whether it is from an unintended pregnancy or a planned 

pregnancy is another factor. 

3. Birth interval is extracted from the mentioned data treatment as well. The birth 

preceding the index child’s is important because this may influence the health of the 

latter child. According to WHO study (2005), having intervals of six months or 18 months 

bear different outcomes from the recommended 24-month spacing between births. 

Therefore, the measures would be ‘Risky’ for the six-month spacing; ‘Less risky’ for 

the 18-month interval; and ‘Optimal’ for the recommendation. 

4. Pregnancy intention bearing the index infant is measured through a 

dichotomous variable with the reference being unintended pregnancy. 

B. Environmental contamination 

Environmental contamination is the factor that exhibits the propensity for 

environmental risks; and it has been shown in Philippine data that the leading causes 

of infant deaths are infections (NEC 2009). Risks are to be determined through the 

questions regarding exposure to infections brought on by having colds, cough, fever, 

diarrhoea, and flu (Items 514, 530, and 531, Appendix 5). These may or may not be 

the disease itself as tuberculosis that can cause mortality but these are basic 

symptoms of particularly general diseases. These will be transformed into a 
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dichotomous variable that relates to the presence of even one complication or none 

at all. 

C. Nutrition deficiency 

1. On the factor of nutrient deficiency, malnutrition is seen as a high risk and is 

indicative of infant mortality. This is elicited through question toward the mother on 

the description of her most recent infant’s weight (Item 432, Appendix 5). According to 

literature, this question is highly correlated with actual figures therefore in the absence 

of such data, this is an apt substitute (Meegama 1980).  

2. Another factor included is the breastfeeding duration (Items 461 to 468, 

Appendix 5)., whether it is performed the entire period or not. The sufficient period 

would be at least one year from birth (WHO 2009). A note to the construction of this 

measure is that an infant who dies before reaching the first year from birth but is still 

being breastfed is categorised as belonging to the sufficient period otherwise, if this 

were to occur, all the infants who pass away would be grouped into the insufficient 

period and the data will be skewed. 

D. Illness control behaviour 

Personal injury assumes two categories on the Mosley and Chen (1984) framework; but 

for this study, this will be under the one domain of control of illness whether 

preventive or curative. For the mother’s control of illness; it will include antenatal 
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consultation, her tetanus toxoid inoculation, and her choice of health service provider. 

On the part of the infant, the completeness of prescribed inoculations are also 

measured. 

1. The measure of antenatal care adherence is from Items 410 and 411 (Appendix 

5) is extracted from which respondents are asked if they had availed of such service 

for the index child and how often for the duration of her pregnancy. Based on WHO 

standards (2003), there is a certain adequacy that is ascertained categorised into three 

levels of Adequate, Intermediate, and Poor care. For the current study’s sample, those 

who receive Poor care is rather small in number therefore it is integrated with the 

Intermediate care generating a dichotomous category as follows:  

a. Adequate care: When women receive care in the first trimester and had 

five or more antenatal visits 

b. Inadequate care: When it is ‘poor care’ where there is no care or only one 

visit, or who had the first visit in the third trimester and fewer than five visits; or 

even, “intermediate care” where other permutations not within the previous two 

categories of ‘adequate’ and ‘poor’ care 

2. On type of birth attendant (Items 408 and 435, Appendix 5), five categories are 

included particularly: Doctor, Nurse/Midwife, Hilot, Other, No one. Hilot is a traditional 

provider of maternal care in the country. She is trained in traditional beliefs and utilises 
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alternative medicine for the most part of her practice. Because of WHO guidelines on 

proper care (2003), skilled birth attendants are the professionals: doctors, nurses, and 

midwives. The ‘Other’ category means other than the previous categories which may 

be traditional nuances because of the Philippines’ multicultural society.  

3. Tetanus toxoid inoculation from Item 422 (Appendix 5) has been a requirement 

in the Philippines for pregnant women to have safer birthing because it prevents certain 

infections based on the Department of Health programme guideline (DOH 2011). It is 

categorised to not being inoculated (as the reference) and being inoculated. This 

measure represents all the tetanus toxoid inoculation a mother has had because a 

woman may have multiple immunizations spaced out with specific duration (WHO 

2006). This specification is unavailable for the NDHS’s therefore only the total history 

is represented here as the proxy for sufficient tetanus toxoid inoculation schedule. 

It has been shown that before the baby is born, consultations lower the risk of it dying. 

And even when the infant is born, mothers who consult affect the child’s health status 

by being able to provide immediate remedies or whatever the apt attention the infant 

requires. Immunization is also included because according to Philippine law, tetanus 

toxoid is required although it is not practiced by all. It has been shown in literature 

that, receiving such drug allows the infant to avoid being infected by other diseases 

(Singh, Pallikadavath et al, 2012).  
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4. Other than the mother’s antenatal care including the vaccination of tetanus 

toxoid (Item 506, Appendix 5), the infant’s own schedule of inoculation would also 

bear importance to his general health. The Department of Health in the Philippines 

follows international standards which require specific drugs to be administered at the 

proper timing within the first year of life (DOH 2011). There are six ‘6’ vaccinations: 

Bacillus Calmette–Guérin vaccine, BCG, which is for tuberculosis is to be administered 

at the first month from birth, the Diphtheria, Pertussis, and Tetanus, DPT, I and II which 

are to be vaccinated to six- to sixteen-week old and fourteen-week to six-month old 

infants respectively; the Oral Polio Vaccine, OPV, I and II which have the same timing 

of administration as the DPT’s I and II; and lastly, the Measles Vaccine to be introduced 

between the eighth and twelfth month of life. 

This variable will be shown as dichotomous, whether incomplete or complete 

immunization where the latter refers to being able to follow the above schedule. 

Furthermore, because of such schedule, it is applicable to indicate completion based 

on the timing of death of the index child as well. The distribution will be inaccurate if 

a baby who had died prior receiving a certain inoculation would be counted as 

‘incomplete’, i.e. if the infant passed at the second month therefore he would not 

receive DPT II, OPV II, and the Measles vaccine. What was done was to count these 

infants as having ‘completed’ the inoculation schedule depending on the time of their 
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death which is possible because the response of the mother includes the timing of 

vaccination. 

 
3.4. Analytical method 

 

The analysis will be presented with descriptive statistics of infant mortality and its 

expected determinants as frequencies and summary statistics together with tests as 

chi-square and t-test where applicable. A test of multicollinearity is applied as well 

before proceeding with the analysis of regression models. Binary logistic regression is 

employed to test which among the socio-economic, household autonomy, and 

proximate determinants have a significant relationship toward the outcome of infant 

survival or mortality. Logistic regression is apt for this study because the survivorship 

status of the infants in the sample can be linked with multitude characteristics of the 

infant him- or herself, the parents’ characteristics, and the household distinctions. 

These methods are performed separately for the periods covered by 2003 and 2008 

for temporal comparison. For all the statistical treatment utilised for the analysis, the 

significance level where α=0.1 is the highest value accepted. 

For the analyses, the sample weights of NDHS are utilised. These are probability 

weights that denote the probability that a case was designated into the sample from 

the population. The sample weights in both 2003 and 2008 NDHS are eight-digit 
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variables with six (6) implied decimal places. They are normalised so the weighted 

number of cases matches the non-weighted number of cases when the full data set 

is used without selection. 

To test the real effect of inclusion of proximate determinants based on the framework, 

two models for each of the outcome are presented. The first model for each includes 

the socioeconomic variables and the second models that have the proximate 

determinants. What is analysed are the logistic regression models with unweighted 

data. This is decided upon performing both regression analyses with data that are 

weighted and non-weighted for the 2003 and 2008 samples. It is observed that there 

are significant differences between the coefficients and standard errors of the two 

types of analyses therefore the use of regression analysis with unweighted data to 

avoid results with high variance. 

Since the analyses are on parameter estimates, the Wald test being a multiple 

significance test method is employed to determine the associations between the 

variables in the model (Koch, Freeman, and Freeman, 1975). This is performed to test 

the significance of the inclusion of regressors within the set of proximate determinants 

compared with analysing infant mortality predictors limited to socioeconomic 

determinants. Another test on the estimation of the coefficients employed here is the 

likelihood ratio test, or the LR test. This is done together with the Wald test to show 

appropriateness of the nested models.  The LR test the likelihood of obtaining the 
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data when the parameter is null with the likelihood of obtaining said data at the 

maximum likelihood estimation of the parameter. (Bezwick, Cheek, Ball 2005). For the 

current study’s purpose, this is to gauge the impact of the inclusion of the proximate 

determinants after limiting the model only to socioeconomic determinants.  

Another test that is conducted is a type of goodness-of-fit, GOF, test for fitted models. 

This technique tests the setting of a model to present how sound it describe the 

outcome. This GOF examines the values predicted in the model and its proximity to 

observed values.  According to Archer and Lemeshow (2006), the Hosmer-Lemeshow 

goodness-of-fit test is usually employed to obtain the statistic for fitted models and is 

apt for non-weighted regression models. The strength of this test compared with a 

regular χ² GOF test is that it partitions the observations into groups with almost equal 

distributions avoiding the prospect of having groups with low frequencies whether 

observed or expected. 
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Chapter 4 

Results and discussion 

 

The following chapter presents the results and the respective discussion. The specified 

methods of analysis are offered in the succeeding section. In the discussion, there are 

additional presentations of figures to support further investigation as necessary. 

The results of the analysis are divided into the following sections: (4.1) description by 

socioeconomic characteristics, (4.2) description by proximate determinants by infant 

mortality and, (4.3) the analysis of determinants on infant survivorship. 

4.1. Sample socioeconomic characteristics 

This section presents individual and household characteristics of the infants in the 

sample. Succeeding this is the description of the infants’ mothers’ status in the 

household. After the sample characteristics, the bivariate analyses of these 

socioeconomic characteristics with infant mortality. 

4.1.1. Individual and household characteristics  

  

With the sample used in this study, about half (50.7%) are male infants in 2003 and 

in 2008, there are about 53 per cent as expressed in Table 4.1. A minimal fraction of 

the samples was not able to live until their first birthdays, 2.1 per cent in 2003 and 

1.9 per cent in 2008. 
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The sample on 2003 bears the characteristic where majority (42%) have attained 

secondary level of education while those who have at most primary level and those 

who finished tertiary education are at almost equal proportions at 29 per cent and 

28 per cent respectively. This pattern is the same for the 2008 sample. There are 

differences in education level for fathers in the sample. For 2003, those at primary 

education at most and at the secondary level are about 35 per cent each. In 2008, a 

difference is observed whereby there are more who have done secondary schooling 

(40%) than those having had primary education (31%). Fathers who have had tertiary 

level of schooling has the similar percentages at slightly less than 29 per cent. 

There are marginally more households in the urban (51.3%) than in the rural areas 

(48.7%) in 2003. Most of the households also belong to lower income category 

(42.7%). The water source of a majority is of improved type (92%) and these 

households have an improved sanitation facility as well at about 81 per cent. 

In 2008, half of the sample is from the urban area (50.5%) and mostly hail from low 

socioeconomic capacity (39.5%). The households with unimproved water sources are 

at 11 per cent and a segment have unimproved sanitation facility at around 18 per 

cent. 

4.1.2.  Gender status characteristics of mothers 

The Philippines had been continuously improving in recent years its standing on 

gender equality according to the United Nations Development Programme (2013) 
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although, this does not translate to being exhibited in all domains of lives of women 

they noted. As presented in Table 4.2. in the 2003 column, many women justify 

intimate partner violence, IPV, (71.8%) and are not involved in decision making in the 

household with the least being about 75 per cent with regard to decisions on making 

large purchases. The sample in 2008 also shows majority justifying wife-beating 

(83.3%) and the lack of involvement in decision-making. Noticeable is the different 

reports among the sample between 2003 and 2008. The justification of IPV and non-

involvement in decision on going to health facility by the respondent is higher in 

2008. The other decision-making factors display, on the other hand, higher 

involvement of respondents in the sample of 2008 than in 2003.  



 

 

61 

Table 4.1: Description of infants born prior survey enumerations in 2003 
and 2008 by individual and background characteristics 

  2003 2008 

  Per cent 
Sample 

size Per cent 
Sample 

size 

Infant survivorship         
Passed before the age 

of one  2.1 80 1.9 68 
Survived 97.9 3675 98.1 3431 

Sex of infant         
Female 49.3 1852 47.2 1652 

Male 50.7 1903 52.8 1847 
Education of parents         

Mothers' education 
level         

No education and 
primary 29.9 1123 24.5 856 

Secondary 42.1 1580 47.2 1651 
Tertiary 28.0 1053 28.3 992 

Spouses' education 
level         

No education and 
primary 35.3 1327 31.0 1086 

Secondary 36.2 1359 40.3 1411 
Tertiary 28.5 1069 28.6 1002 

Household 
characteristics         

Residence         
Rural 48.7 1829 49.5 1733 

Urban 51.3 1926 50.5 1766 
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Socioeconomic status         
Low 41.7 1567 39.5 1382 

Middle 32.6 1225 33.9 1187 
High 25.6 962 26.6 930 

Water source         
Unimproved 7.6 284 11.0 387 

Improved source 92.4 3471 89.0 3112 

Sanitation facility         
Unimproved 19.2 722 18.2 637 

Improved facility 80.8 3033 81.8 2862 
Total number of infants   3755   3499 

Source: 2003 and 2008 NDHS data 
 

Table 4.2: Description of household status of mothers of sample infants 
on 2003 and 2008 

  2003 2008 

  Per cent 
Sample 

size Per cent 
Sample 

size 

Attitude toward 
violence by partner         

Justifies beating 71.8 2697 83.3 2915 
Does not justify wife 28.2 1058 16.7 584 

Decision on going to 
health facility         

No involvement 6.5 243 12.9 453 
Respondent is involved 93.5 3512 87.1 3046 

Decision on making 
large purchases         

No involvement 24.6 923 20.3 711 
Respondent is involved 75.4 2832 79.7 2788 
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Decision on purchasing 
daily needs         

No involvement 16.4 616 14.3 502 
Respondent is involved 83.6 3139 85.7 2997 

Decision on visiting 
relatives or friends         

No involvement 15.8 592 14.2 498 
Respondent is involved 84.2 3163 85.8 3001 

Total number of infants   3755   3499 

Source: 2003 and 2008 NDHS data       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
4.1.3.  Distribution of infant survivorship by socioeconomic factors 

 

A bivariate analysis is presented in this section on socioeconomic determinants to 

infant mortality. Because of the nature of the data presented as being weighted or 

IID, independent and identically distributed, the measure of association is an F 

statistic. This is based on the Rao and Scott correction (1984, 1981) where the p-

value remains the same as the Pearson χ² statistic of the distribution but it considers 

the adjustment for population statistics. Therefore, the significance is interpreted 

similarly, but the value presented here and subsequent bivariate analyses are F 

statistic instead of Pearson χ². 
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Parental education is viewed in the literature as beneficial to the health of their 

children (Breierova and Duflo 2004). Many infant deaths are experienced by mothers 

with primary education at most (3.7%) as well as fathers with the same level (3.6%) 

in 2003 (Table 4.3.). Household location indicates statistically significant difference 

(F=3.87, p<.05) where situated in rural areas experience more infant mortality (2.6%). 

Having low socioeconomic status is also higher in infant deaths at about 3 per cent 

than with high SES (0.8%).  This is also the case for those who have lack of proper, 

improved sanitation facility where over 3 per cent have infant deaths. 

In 2008, sex of infants is not statistically different between each category as in 2003 

where male infant deaths are above 2 per cent in both years and below that level 

for the same periods.  For 2008 still, maternal education level remain significantly 

different (F= 6.08, p<.05) whereby those with no education or at primary level have 

more infant deaths at about 3 per cent and those with tertiary education experience 

less than 1 per cent. Infant deaths by fathers’ education levels bear a similar pattern 

as with the mothers’. Although location of residence is not significantly different, the 

other characteristics as having low SES (3.0%) and the lack of proper sanitation 

amenities (3.8%) have significantly higher infant deaths. 
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Table 4.3: Percentage of infant deaths by socioeconomic and proximate 
determinants, 2003 and 2008 
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As observed in Table 4.4. on the 2008 column, justifying IPV exhibits significant lower 

infant deaths (F=4.89, p<.05) at almost 2 per cent compared with those who do not 

justify it (3.1%). Women being involved in the decision to go to a health facility also 

experience lower infant deaths (1.8%). 
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Table 4.4: Percentage of infant deaths by women's status in the household, 2003 and 
2008 
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4.2.  Sample characteristics by proximate determinants 

This section presents the description of characteristics based on the proximate 

determinants of infant mortality. These factors include health characteristics and 

behaviour of mothers and the infants. The first part is the sample description and 

afterward the bivariate analysis with infant survivorship. 

4.2.1.  Distribution of sample by health characteristics and behaviour 

 

Based on NDHS data between 2003 and 2008, the median age at birth of Filipino 

women had remained at about 23 years (NSO and ICF Macro 2004, 2009). According 

to the sample here, the mean age of mothers when they birthed in 2003 is 28.4 

years. Table 4.5. presents a majority of women who birthed between 20 to 34 years 

where the most occurred for those aged 25 to 35 years (51%). The mean number of 

children of women is three (3). Many also had either their first born or their second 

child (45.6%). Infants being borne in a risky birth interval of less than six months are 

predominant at 42 per cent as well as being an intentional birth at about 53 per 

cent. 

These patterns are observed in 2008. Most births belong to the age group 25 to 35 

years (47.2%) and that mean age of mothers who gave birth is 28.2 years. Majority of 

births are first- or second-born at almost 50 per cent and that the mean parity is 
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three (3) still. Births are still at most in the risky interval category (37.0%) and are 

intentionally conceived (61.4%). 

According to the Global Health Initiative (2013), the Philippine health system 

response to alleviating diseases and infections had improved in the recent decade 

but is still working on furthering this goal. This system is the aggregate of all health 

indicators that may affect infection prevention and other positive health behaviours. 

Among the households in the sample in 2003 of the current study, 52 per cent had 

lack of presence of infections in their immediate vicinity (Table 4.6.). A number of 

mothers had inadequate antenatal care (54.7%) and at the time of birth, a majority 

were attended by a skilled, medical practitioner at around 94 per cent. The health 

status of infant at birth is majorly on the average based on the perceived weight 

(60.9%). Numerous mothers availed of tetanus toxoid vaccine prior pregnancy 

(71.0%) and the infants that had completed their schedule of inoculations is about 

the same level (74.6%). 

In 2008, households with the presence of infection remain about same level at 55 

per cent. A quarter of the infants in the sample are born large and a fifth are born 

small. Sufficient antenatal care is availed of about 50 per cent of the mothers and 80 

per cent were attended by medical professionals. The immunisation behaviour of 

mothers in the 2008 sample is about the similar pattern as 2003 whereby tetanus 
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toxoid is at 79 per cent and infants’ immunisation completion is at around 84 per 

cent.  

  
Table 4.5: Description of infants born prior survey enumerations in 2003 
and 2008 by mother's status in the household 

  2003 2008 

  Per cent 
Sample 

size Per cent 
Sample 

size 

Mother's age at most 
recent birth         

Below 25 32.0 1202 24.5 856 
25 to 35 51.0 1915 47.2 1651 

36 and above 17.0 638 28.4 992 
Number of children 
ever born         

1 to 2 46.6 1750 49.3 1723 
3 to 4 29.2 1095 29.9 1044 
5 to 6 13.2 494 12.3 430 

7 and above 11.1 416 8.6 301 
Preceding birth interval         

First birth 23.3 876 27.1 949 
Risky 42.0 1576 37.0 1295 

Less risky 16.2 608 17.0 596 
Optimal 18.5 695 18.8 659 

Pregnancy intention         
Unintended 46.7 1753 38.6 1352 

Wanted 53.3 2002 61.4 2147 
Total number of infants   3755   3499 

Source: 2003 and 2008 NDHS data 
   



 

 

71 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
Table 4.6: Description of infants born prior survey enumerations in 2003 
and 2008 by mother's status in the household 

  2003 2008 

  Per cent 
Sample 

size Per cent 
Sample 

size 

Environmental 
contamination         

Exposure to diseases in 
the household         

None 52.5 1971 55.2 1931 
Presence of infection 47.5 1784 44.8 1568 

Nutrition deficiency         
Weight perception         

Small 18.8 705 20.1 702 
Average 60.9 2287 54.4 1902 

Large 20.3 763 25.6 895 
Period of breastfeeding         

Insufficient 67.2 2524 39.3 1373 
Sufficient 32.8 1231 60.7 2126 

Illness control 
behaviour         

Antenatal care 
adherence         

Inadequate 54.7 2053 49.3 1724 
Sufficient 45.3 1702 50.7 1775 

Birth attendant         
Other 5.9 221 19.4 680 

Skilled 94.1 3534 80.6 2819 
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Tetanus toxoid 
inoculation of mother         
Did not receive tetanus 

toxoid 29.0 1090 20.8 728 
Received tetanus 

toxoid 71.0 2665 79.2 2771 
Infant immunisation 
completeness         

Incomplete 25.4 956 16.2 567 
Complete 74.6 2799 83.8 2932 

Total number of infants   3755   3499 

Source: 2003 and 2008 NDHS data 
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4.2.2.  Health characteristics and behaviour by infant survivorship 

 

As women come to later ages, they become less capable of bearing children and 

their higher age may affect their health as well as their infants’ Gyimah 2002). This is 

observed for the samples for both years of 2003 and 2008 where the highest 

percentages of infant deaths are in the advanced age groups in terms of reproductive 

years (Table 4.7). In 2003, the age group 36 years and over is significantly higher at 

almost 6 per cent. In 2008, the highest infant deaths are among those who gave birth 

at ages 36 years and above (3%).  

Higher fertility among individual women had also been shown in the literature to be 

detrimental to infant health (Kembo and van Ginneken 2009). The 2003 sample 

depicts a significant difference between parity categories (F= 7.62, p<.001) where the 

category of infants born as the seventh child or beyond that have 5 per cent deaths. 

Although having a different pattern from 2003, the sample in 2008 still presents 

highest infant deaths in the most parity cases (6.4%).  

Pregnancy intention shows statistically significant difference between the infant 

deaths for those borne intentionally and otherwise as seen on the 2003 column. 1.6 

per cent of infants deemed unintentional had died and about 2.6 per cent for those 

deemed wanted births. In 2008, this significance is not determined where both 

categories are about 1.9 per cent infant deaths. 
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Among the environmental and health-related factors, three determinants show 

significance that favours survival for both years of 2003 and 2008: non-exposure to 

infection, proper breastfeeding duration, and completion of infants’ inoculation 

schedule. Seen in Table 4.8., perfect correlation are obtained from the mentioned 

factors since no death is noted with those categories. The F statistics from these 

factors are noticeably higher which indicates that the magnitude of F-value indicates 

higher correlation with the outcome. The perception of the infant’s size to indicate 

his weight is significantly different in infant deaths for 2003 (F = 18.88, p<.001) and 

2008 (F = 4.40, p<.05) where most deaths occur among those ascribed as small at 5 

per cent in 2003 and about 3 per cent in 2008. Obtaining insufficient antenatal care is 

significantly higher solely on 2008 where almost 3% of infants died. Having an 

attendant other than a medically-trained practitioner also has high share of deaths in 

2003 (5.6%) and 2008 (2.9%). This pattern is shared by tetanus toxoid compliance 

where a little above 3% of infants died in 2003 when mothers did not receive said 

immunisation and in 2008, infants die at a similar magnitude (3.2%). 
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Table 4.7: Percentage of infant deaths by maternal factors, 2003 and 2008 

  2003 2008 

  Infant deaths 
Sample 

size Infant deaths 
Sample 

size 

Mother's age at 
most recent birth             

Below 25 2.20 18 2.01 17 
25 to 35 3.38 17 1.55 26 

36 and above 5.88 15 3.04 30 
  F = 27.57***   F = 2.40*   

Number of 
children ever born             

1 to 2 1.25 22 1.84 32 
3 to 4 2.11 23 0.80 8 
5 to 6 2.85 14 1.99 9 

7 and above 5.02 21 6.38 19 
  F = 7.62***   F = 12.61***   

Preceding birth 
interval             

First birth 1.49 13 1.98 19 
Risky 2.15 34 2.50 32 

Less risky 3.31 20 1.58 9 
Optimal 1.86 13 1.10 7 

  F = 1.760   F = 1.653   

Pregnancy 
intention             

Unintended 1.61 28 1.98 27 
Wanted 2.59 52 1.91 41 

  F = 4.11**   F = 0.017   
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Total number of 
infants who 
passed 

80 68 

Source: 2003 and 2008 NDHS data 
    Note: *** Significance level of 1per cent  **Significance level of 5 per cent  

*Significance level of 10 per cent 
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Table 4.8: Percentage of infant deaths by socioeconomic and proximate  
determinants, 2003 and 2008 
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4.3.  Regression models for infant mortality 

 

The results of the binary logistic regression are presented in Table 5. The factors 

included based on their significance in association from the bivariate analysis for both 

sets of socioeconomic and proximate determinants. The level of significance here 

may be where p< 0.1 or to the lowest where p <0.001. Several factors namely 

breastfeeding sufficiency, exposure to diseases within the household, and infant 

inoculation schedule completion are left from consideration from the model 

because of perfect correlation observed.  

In Model 1 for both years 2003 and 2008, socioeconomic determinants are included. 

Subsequently in Model 2, proximate determinants are integrated to test if results are 

confounded in Model 1 and if their addition will produce significant predictors. Odds 

ratios are presented which indicate the chances that an outcome will occur given a 

certain characteristics or exposure compared with the point of reference where that 

specific outcome is lacking. 

Before pursuing with the analysis, test for multicollinearity is done for both Models 1 

and 2 for both years. Multicollinearity is detected through the Variance Inflation 

Factor, or VIF, which shows the degree of variance of the coefficient estimates that 

may be inflated. A VIF of 10, which in reciprocal terms have a Tolerance of 0.1, is an 

indication that a certain variable exhibits this issue (O’Brien 2007). He further explains 
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that a method to address multicollinearity is to define which of the other variables in 

the model has the highest degree of correlation based on pairwise test and weigh 

which may be more helpful for the aims of the research; the one that has less 

bearing may then be eliminated because the remaining factor may explain the 

outcome regardless. 

The VIF results in Appendices 1, 3, and 4 present that there is no evidence of 

multicollinearity among the variables in the respective models and periods. The only 

evidence of multicollinearity is on Model 2 of 2003 (Appendix 2). The factor of the 

type of attendant at time of birth has a VIF of 10.9 as presented on the Primary 

model. It is determined that correlates with the factor of Tetanus toxoid inoculation 

of the mother. Upon the omission of the attendant-type at birth, there is no 

evidence of multicollinearity as seen on the Corrected model column of Table A.2 in 

Appendix 2. 

Based on the Wald test on Model 2 (Table 4.9), they indicate higher χ²-statistics than 

in Model 1 where the former is about 81.0 (p<0.001) in 2003 and 58.8 (p<0.001) in 

2008. The χ²--statistics for the Wald test in Model 1 are 29.4 (p<0.001) and 2.4 

(p<0.05) for successive years. 

The goodness-of-fit of the regression models for each year show differing results. For 

the 2003 analysis, Model 1 presents an χ²--statistic of 64.6 with a p-value of 0.99 
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which indicates no evidence of lack of fit. According to Hosmer et al. (1997), a good 

model fit is specified where p≥ 0.20. In Model 2, the χ²--statistic became 1916.8 

yielding a significance of about 0.08 which indicate lack of fit. Model 1 for the 2008 

analysis yielded a χ²--statistic (131.5) where the p-value (0.75) shows a fit of the 

model to predict infant mortality. With the inclusion of proximate determinants, 

Model 2 presents a lack of fit of the model (χ²--statistic = 2184.7, p<0.05). Another 

test performed is on the nested models whereby the addition of the proximate 

determinants is tested on how it improves the model. For both 2003 and 2008, this 

is observed to be significant where p<.001. 

Based on Model 1 for the year 2003, the maternal education has significant positive 

influence on infant survival. Mothers having secondary education increases the 

likelihood of an infant to survive by about 1.9 times compared with those whose 

mothers have primary education at most. The odds continue to increase with 

progressing levels of schooling with almost 2.9 times for those with tertiary 

education. Fathers having secondary level also increase the odds of infant survival by 

1.7 times.  

In Model 2 of 2003, the significant predictors have changed. The statistically 

significant factors for predicting survival of the infant is among those from highest 

parities, being a wanted pregnancy, birth-weight perception, and tetanus toxoid 

inoculation of the mother. When the mother of the infant have 7 children or more, 
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the infant’s odds, or likelihood, of survival decreases by 0.4 times than having only 

one or two children.  Being deemed borne of an intended pregnancy, infant 

survival’s odds decrease by about 0.5 times compared with being of an unintentional 

nature. For birth weight, compared with being born small, infants deemed average 

and large at birth increases their odds of survival by 3.1 times and 2.9 times 

respectively. Lastly, the mother’s adherence to being inoculated with tetanus toxoid 

prior pregnancy increases the likelihood of infant survival by 1.7 times than those 

without the vaccination. 

There are differences in what predicts infant survival in 2008. In Model 1,  having 

improved sanitation facility in the household increases infant survival by likelihood of 

about 1.6 times than those lacking in such amenity. But among the household 

relation factors, non-justification of IPV of the mother is observed to decrease the 

odds of infant survival by around 0.6 times than those who justify it. 

As observed in Model 2 for 2008, non-justification of IPV by the mother remains to 

be significant at the same decrease in likelihood. Among proximate determinants, 

being deemed large at birth has the sole significance among other factors and 

categories which increases the odds of survival by around 2.4 times compared with 

being born small. 
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Table 4.9: Odds ratios for the effects of socioeconomic and proximate 
determinants on the likelihood of infant survival, 2003 and 2008 

  2003 2008 

Socioeconomic determinants 
  Model 1 Model 2 Model 1 Model 2 

Education of parents         

Mothers’ education level         
(Ref) No education and 

primary 1 1 1 1 
Secondary 1.94** 1.29 0.86 0.73 

Tertiary 2.94** 2.07 2.01 1.56 
Spouses’ education level         

(Ref) No education and 
primary 1 1 1 1 

Secondary 1.78* 1.55 1.33 1.23 
Tertiary 1.45 1.09 2.64 2.54 

Household 
characteristics        

Residence         
(Ref) Rural 1 1     

Urban 1.09 1.13     
Socioeconomic status         

(Ref) Lower 1 1 1 1 
Middle 1.06 1.04 0.83 0.84 

High 1.01 1.00 1.41 1.34 
Sanitation facility         

(Ref) Unimproved 1 1 1 1 
Improved facility 1.15 1.08 1.62* 1.43 

Women's status in the 
household         
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Attitude toward violence 
by partner         

Justifies beating    1 1 
Does not justify wife     0.57** 0.57** 

Decision on going to 
health facility         

No involvement    1 1 
Respondent is involved     1.55 1.48 
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Continued. Table 4.9: Odds ratios for the effects of socioeconomic and 
proximate determinants on the likelihood of infant survival, 2003 and 2008 

  2003 2008 

Proximate determinants 
  Model 1 Model 2 Model 1 Model 2 

Maternal factors         

Mother's age at most 
recent birth        

Below 25   1   1 
25 to 35   1.00   1.09 

36 and above   0.55   1.05 

Number of children ever 
born         

1 to 2   1   1 
3 to 4   0.65   2.55 
5 to 6   0.51   1.44 

7 and above   0.42*   0.51 

Pregnancy intention         
Unintended   1     

Wanted   0.48**     

Nutrition deficiency        
Weight perception         

(Ref) Small   1   1 
Average   3.11***   1.08 

Large   2.91**   2.36** 
Illness control behaviour         

Antenatal care adherence         
Inadequate      1 

Sufficient       1.42 

Birth attendant         
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Other       1 
Skilled       0.82 

Tetanus toxoid inoculation 
of mother         

Did not receive tetanus 
toxoid   1   1 

Received tetanus toxoid   1.68**   1.58 

Wald test  29.41*** 80.99*** 2.43** 58.76*** 
F-adjusted mean residual 64.64 1916.8 131.49 2184.66 

(p-value) (0.987) (0.080) (0.746) (0.027) 
Likelihood ratio test 51.63*** 31.7*** 

*p<.1   **p<.05 ***p<.001    

4.4.  Discussion 

 

The present study focuses on determinants of infant mortality in the Philippines 

concerning two cross-sections; 2003 and 2008. As presented in the results, there are 

conspicuous differences in both years with regard to which factors are significant and 

the magnitude of their effects are in reference to the regression models.  

Firstly, considering socioeconomic determinants primarily in a separate model has 

shown to have effects by themselves on infant mortality, particularly women’s 

education and autonomy measures. Albeit in the goodness-of-fit test for Model 1 in 

2008, it is observed that socioeconomic determinants have a lack of fit on predicting 

infant survival. By including the proximate determinants, the impact of the 

socioeconomic determinants is adjusted. This scenario of adjusting the effects had 
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been observed in other studies with altering variables (Matteson, Burr et al, 1998, 

Heaton, Forste et al, 2005). Heaton and his colleagues (2005) presented this in their 

study on 42 developing countries whereby they did a multi-level model which shows 

the foremost effect of women’s education even after the addition of variables as 

breastfeeding practise and socioeconomic status. 

Secondly, it had been assiduous to compare the results of the models based on the 

2003 and 2008 data. There may have been societal developments that had affected 

the patterns of the characteristics of those who had borne infants in these periods. 

This is a conclusion of Da Vanzo and Habicht (1986) when they analysed the 

Malaysian Family Life Surveys between the periods of 1946 to 1960 and 1960 to 

1975. These are grouped as such due to the observed respective declines of infant 

mortality in those periods. What they had found is that the effect of mothers’ 

education increased over the two periods while the other factors have dwarfed their 

effects as water source, sanitation condition, and breastfeeding. Their contention to 

this is that the post-war economic development has a particular conditioning effect 

over time.  

These two general observations would be expounded in the following discussion by 

individual observations that have had impact on the analysis. Each of the 

observations may have developed in the Philippine context or even be compared 

with observations based on other societies. 
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4.4.1.  Parental education and household wealth differences 

In the previous decade of 1990’s, education of the adult population aged 25 to 64 

years in the Philippines show that at least a quarter have completed tertiary level 

and the youth aged 15 to 24 years are enrolled in said level (Virola 2006). The 

education level of the mothers is the sole determinant that is found significant in 

2003 in Model 1 solely. This somehow show limited support of other research 

beginning from the work of Caldwell (1979) where he had analysed the effect of 

maternal education on child health in Nigeria. Even more recent studies show that 

indeed maternal education has an impact on health, particularly her children (Boyle 

2006). The finding here that shows the exclusion of education as predictor in Model 

2 for the 2003 data of maternal education supports the observation of Heaton et al. 

(2005) that the effect of education may be seen in health behaviour indicators as 

evidenced by proximate determinants. It may still be of use to note that the 

direction of association of maternal education remain positive for those in the 

tertiary level albeit not significant.  

Paternal education is not found to be significant but indicates a positive association 

with survival. There is a lack of study on this in the context of the Philippines but, 

when compared with studies in other developing countries as what Breierova and 

Duflo (2004) analysed in Indonesia, they noted that maternal and paternal education 

has different ways of working toward fertility and mortality in the household. 
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Maternal education has more positive effects toward less children and later age at 

marriage than paternal education but, this difference is not observed in child 

mortality. What this suggests is that there may be matters within the society that has 

to be observed in depth to how these mechanisms of differences occur.  

Another socioeconomic determinant that is compared with maternal education as to 

the degree of effect is socioeconomic status or the household wealth in the present 

case. As presented in the current study, socioeconomic status of the household is 

not found to be significant in relation to predicting survival of infants. This coincides 

with what Fuchs, Pamuk, and Lutz (2010) had observed when they compared 

education and wealth across all the available Demographic and Health Surveys in 

Asia, Latin America, and Africa. The results has shown that almost all countries 

exhibit the stronger relation of maternal education rather than wealth. Not only that 

they are larger in terms of effect, but the results for maternal education is also 

consistent and as to what is presented here, there is fluctuation and even 

counterintuitive results to increasing wealth. 
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4.4.2. Residence 

 

Although place of residence is not found to be statistically significant, the regression 

result still suggest a positive effect toward survival of infants when living in urban 

areas in 2003 as seen in Table 4.3. But this is difficult to ascertain with regard to 

contextualisation as would be presented in Table 4.10.  
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Table 4.10: Select household facilities by location of residence, 2003 and 
2008 

2003 

  Rural  
Sample 

size Urban  
Sample 

size F 

Source of 
drinking water           

Unimproved 10.98 201 4.33 83   
Developed 89.02 1628 95.67 1843 54.92*** 

Sanitation 
facility         

Unimproved 30.18 552 8.81 170   
Developed 69.82 1277 91.19 1757 266.53*** 

Total number 
of infants   

1829 
  

1926 
  

2008 

  Rural  
Sample 

size Urban  
Sample 

size F 

Source of 
drinking water           

Unimproved 16.29 282 5.91 104   
Developed 83.71 1451 94.09 1661 87.16*** 

Sanitation 
facility         

Unimproved 26.65 462 9.94 176   
Developed 73.35 1271 90.06 1590 153.28*** 

Total number 
of infants   

1733 
  

1766 
  

Source: 2003 and 2008 NDHS data    
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Note: *** Significance level of 1 per cent  **Significance level of 5 per cent  
*Significance level of 10 per cent 

 

The usual contention is the rural-urban gap with regard to the delivery of health care 

services. As Van de Poel, O’Donnell, and Van Doorslaer (2009) explores in their study 

in six African countries, the gap is borne more from household characteristics 

differences between rural and urban households particularly in water and sanitation 

facilities. Much less of the gap is explained by having a health facility within their 

respective vicinities. As presented in Table 4.10, the variation in household 

characteristics between types of residences are present in both years in the 

Philippines. 

4.4.3. Sex inequities  

 

On the general theme of views on sex inequity, sex preference at birth is important 

to note because it may affect infant mortality (Waldron 1998). Some countries exhibit 

preference of one over the other as in South Asian countries including Nepal and 

Bangladesh where Fuse (2010) observed the lowest preference to have female 

children compared across 50 countries. The Caribbean and Latin American countries 

demonstrate the opposite, as Haiti and Dominican Republic depict a matrifocal 

kinship system (Fuse 2010). But as what had been studied in the Philippines, this 

particular preference is not significant (Cruz and Vicerra 2013). Filipino families are 

more attuned to having one of each sex although having one sex among the children 
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is found to be satisfactory as well. This may be indicative of the observation that sex 

of infant and infant survivorship lack significant difference based on the bivariate 

analysis, therefore it was deemed unwarranted to include this factor to the logistic 

regression model. 

Another form of inequity is women’s status which can manifest itself in variety of 

effects on attitudes and health outcomes (Mason 2001). As David, Chin, and 

Herradura (1998) observed in Western Visayas, a region in the Philippines, women 

who are employed or are engaged in social activities reported more incidences of 

abuse. And also, Hindin’s and Adair’s (2002) study on autonomy and physical 

violence toward women presents that women in unions are more likely to 

experience violence when they make too few and too much decisions for the 

household; which may be in forms of economic or even movement to certain places 

in their community. It is observed that there are certain mechanisms to societies 

which affect the dynamics that can affect the personal health of women with regard 

to being subjected to violence in various forms. 

By way of the present analysis, gaining responsibility in making decisions visiting 

health facilities and attaining positive attitude toward instances of IPV, directed to 

significant negative effects on child survival. The observation done by Fabros and 

colleagues (1998) in Philippine reproductive rights in the household level is similar to 

the current study whereby there are individual changes in status and even at the 
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community and national levels but, as a society, women remain in the vestibule of 

autonomy and the notion that the male is the head of the household persists and it 

affects family health. To exemplify, Ghuman’s study (2003) involves a comparison of 

how autonomy measures may affect infant health, ultimately mortality, between 

particular Muslim and Non-Muslim communities in countries including Malaysia, 

Thailand, and the Philippines. Among the observations is in certain permutations of 

the models, there is a lowering of mortality when autonomy factors are introduced 

but there are also instances where mortality becomes higher. 

Such variations in the results of studies indicates what Mason (1998) noted in her 

cross-national study of the economic decision-making of wives particularly in Islamic 

communities, which includes some in the Philippines, that domestic capacities are 

conditional. She observed that even within countries, having economic autonomy in 

one community may enhance or repress domestic power. And this observation may 

pave the approach at further looking into how autonomy of women could affect 

infant health and survival. 

4.4.4. Maternal factors  

 

Age of mother at the birth of her infant had been shown in the literature to improve 

their survival (Gyimah 2002, Kembo and van Ginneken 2009).  It is the case in the 

Philippines even in past studies as Hobcraft’s, McDonald’s, and Rutstein’s (1985) where 

even if the impact had not been particularly strong, they noted in their analysis that 
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having it in the extremes of teenage and older years, it produces stronger negative 

effect on both the health of the mother and her child. The East-West Center Program 

on Population (1993) compared three countries and again, although the effects of age 

at birth is rather weaker in the Philippines than in Thailand; it is noted to be 

pronounced in Indonesia.  

In the present study, the regression analysis result for 2003 shows that as a mother 

gives birth at more advance ages, the likelihood of survival of the infant is lessened. 

What is noticeable is that in 2008, although not significant, the said outcome is reversed 

to having a positive association with survival. This could be related to what had been 

reported by the UNFPA (2013) that the adolescent pregnancy fertility rate in the 

Philippines is 53 births per a thousand women aged 15 to 19 years. This rate determines 

a large increase by 70 per cent in the period of 1999 to 2009 resulting to it being one 

of the highest among ASEAN countries. This may be a point warranted of future studies. 

Parity and birth interval exhibit differing effects over time and between societies 

(Kembo and van Ginneken 2009). Birth interval in the current study does not show 

statistical significance but the odds ratios do present mixed results where the less risky 

birth interval of an 18-month interval has negative effects on survival rather than the 

risky interval of six months or less.  This mixed results also show in studies of Hobcraft, 

McDonald, and Rutstein (1985) and Ballweg and Pagtolun-an (1992).  Parity also affects 
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infant survival as presented in this study which continues the observation of Guilkey 

and Riphahn (1998).  

Among these maternal factors, intention of bearing the infant bears a counterintuitive 

result where they have a substantial level of not surviving. Ulep and Borja (2012) 

studied in the Philippines in 2003 the intention of pregnancy for 6- to 36-month-old 

children at the time of survey if they received properly timed breastfeeding initiation 

and duration and it is presented that it being a planned pregnancy is favourable to apt 

breastfeeding regime. Past studies had been scarce on this matter on infant mortality 

but selected studies had passed upon the theme. In Lao PDR, mothers in the rural 

areas who want more children exhibit higher infant mortality in their families than rural 

mothers who do not have the intention to have more children (Kingkeo 1996). This 

shows that other factors may be confounding. 

In the Philippines, Tan (1981) attributes the weak relations of pregnancy intention and 

survival of the infant or child may be based on changing attitudes over time between 

parents. This may be due to the question brought upon in the survey that the intention 

had been limited to the conception but, this may have actually turned into a ‘wanted 

child.’ Ballweg and Pagtolun-an (1992) observed the similar result and had ascribed 

other factors as nutrition, maternal care, and cultural or religious values may be more 

indicative of how this mechanism of intention of birth operates.  
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4.4.5. Health interventions 

Health interventions on the mother and her infant are presented in the present 

study to have beneficial effect toward the survival of the child. These are primarily 

the three factors that have been observed to have perfect correlation where all the 

infants who live in households without any threat of infection, have been sufficiently 

breastfed for at least a period of a year, and those who have had their inoculation 

schedules completed have survived. Although the tetanus toxoid inoculation 

adherence of the mother does not bear such a perfect correlation and is not 

significant statistically based on the regression models for the period 2008, it is 

discernible to be positive toward the survival of the infant.  

Another aspect among these health factors is the weight of the infant which is 

correlated to the nutrition of the mothers (Pedro, Cerdena et al, 2004). It is in 

Pedro’s and her colleagues’ (2004) analysis regarding the national survey on nutrition 

that a significant number of women remain deficient in vitamins and minerals that 

are essential to develop the baby while in the womb and further on for lactation. 

This observation was noted by the United Nations Childrens’ Fund (2012) that it 

persists in the Philippines. The results from the present study observes the strong, 

statistically significant effect of infant weight at birth to predict the child’s survival.  

These health factors are the ones that have been part of the foci of the Philippine 

government’s Department of Health in order to adhere to the standards set by 
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international organisations. Such is that programmes for readily accessible 

inoculations for mother and infant are available as the Expanded Program on 

Immunization(DOH 2011), the National Tuberculosis Control Program (Department of 

Health and Philippine Coalition Against Tuberculosis 2003) that includes the 

education of the public on controlling infections in general, the Accelerated Hunger 

Mitigation Program (2008) for the nutrition component, and the developments on 

the breastfeeding act or RA 7600 (Congress of the Philippines 2010, COP, 1992).  

These said policies are aimed at improving health of the society. And they have been 

empirically observed by studies as Adair’s and Guilkey’s (1997) where they studied 

the breastfeeding effect toward the morbidity of children in the province of Cebu in 

the Philippines. They have found that shorter duration of breastfeeding than what is 

recommended result to weakness in infants and children. Also, inoculations for both 

parent and child is helpful to become healthful (Singh, Pallikadavath et al, 2012); 

and this is supported further that such infections lead to the mortality of infants as 

indicated by the results of the study by Günther and Fink (2010) which includes the 

Philippines. 

Although the factors mentioned here are shown to be complimentary toward the 

survival of infants, there are still a rather notable number of death when they are 

insufficient and as Black, Norms, and Bryce (2003) had indicated, these incidents may 

be concentrated on specific characteristics; mainly surrounding education and 
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socioeconomic status. And as seen in Tables 4.11, there is a pattern on who attains 

the beneficial standpoint. The characteristics included here are based on the 

previously used operationalization for the analyses. There are indications of extremes 

that those in the low socioeconomic status do not attain completion of infant 

immunisation and have a prevalence of infection in their household compared with 

those in the high socioeconomic status. But as it is in 2003, breastfeeding practise has 

a unique characteristics to it whereby those in the high SES have lower percentage of 

gaining sufficiency in their breastfeeding regime. This may be because their work 

status prevent them from performing this task. But in 2008, this again shifted to those 

in the low SES having the disadvantageous position.   
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4.4.6. Illness control behaviour  

It is observed in studies on personnel attending to the health of mothers and infants 

bear a significant positive effect to their health. As Tan (2004) presented, it affects 

the avoidance of haemorrhage; and having proper health attendants also work 

toward avoidance of pre-eclampsia (Sibai, Dekker et al, 2005). Even behaviours post-

delivery are affected as Hemat and colleagues (2009) presented that it has an effect 

on following immunisation protocols. These are the effects that the World Health 

Organization created guidelines on formulating a development of maternal 

healthcare delivery (2009). And at the same trajectory, the Philippine government 

aims to achieve an improved maternal mortality and infant mortality rates (2009). 

On the present study, the birth attendant type at time of delivery indicates a 

deleterious effect to infant survival in 2008. This may be supported by other studies 

such as that of Claudio and her colleagues (2013) to which they studied one 

province in Northern Philippines that the people who had access to facilities and 

personnel increased their adherence to recommended prenatal initiation and 

frequency but, there is a discrepancy to those who have less access which happen 

to be from lower socioeconomic backgrounds. They remain to have insufficient 

prenatal and health delivery services. On the national level, this result is very similar 

(Lavado, Lagrada et al, 2010). They studied the quality of such prenatal service which 

is predictive on health attendant type at the time of birth. In their study, infants from 
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higher socioeconomic background receives higher quality of service as compared with 

those from lower SES and education attainment. But one note in the study is that 

prenatal adherence did improve from 2003 to 2008 but, the same mothers did not 

adhere to recommended birth attendant type.  

It can be observed that based on the samples for 2003 and 2008 shown in Table 

4.12, most women who have visited a doctor for prenatal services would eventually 

deliver in a medical facility but there are still those who will give birth in their 

homes. The differences are statistically significant (F=210.2, p<0.001 in 2003 and 

F=187.0, p<0.001 in 2008) that women who have undergone prenatal care from 

nurses and midwives would deliver in their homes in 2003 (73.4 per cent) and in 

2008 (60.3 per cent). This may be related to the current findings and also to what 

Lavado et al. (2010) had observed regarding the reversal of having prenatal services 

from clinics and other facilities and subsequently delivering in places other than 

medical locations. 

A factor that may affect ensuing the recommendation of giving birth at an accredited 

location with a medical personnel is the physical access of the people (Caballes 2010). 

It bears difficulty to deliver in a clinic at the least due to its being an emergency in 

nature rather than availing of prenatal services. Also a prospective reason why there is 

lower delivery with a medically-trained personnel is the perception of people that it 

would entail much financial resources (Becker, Peters et al, 1993). 
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This leads to the inkling that the programmes formulated fails to a certain degree 

clasp the target population of higher prevalence of infant mortality.  Based on the 

observations here, maternal education is the most efficient in attaining improved 

survival of infants than wealth or other indications of higher socioeconomic 

background. 
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4.4.7. Summary 

 

The discussion presented shows that there are similarities and differences in the 
factors that impact infant mortality in the Philippines, compared to the experience in 
other countries and contexts. Some, including mother’s education, are observed to 
be similar to results among factors discerned in the literature regarding different 
societies and periods. There are also those that have been observed as distinctive for 
the society as the perceived negative effect of intentional births to survival of the 
infant as compared with unintended births. These varied thoughts pave the track for 
viewing the complex nature of population processes, particularly mortality studies. 
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Chapter 5 

Conclusion and recommendation 

 

5.1. Summary 

 

This study on infant mortality in the Philippines has analysed  the events of deaths 
among those less than a year old borne prior the years of 2003 and 2008. 
Differentials are presented that are concerned with social, economic, and health-
related factors regarding the sample infants based on the National Demographic and 
Health Surveys. Through these differentials, it is inferred that there are social 
gradients among the sample and their respective parents and households. 

With respect to the bivariate analysis, selected factors are analysed to be not 
significant differently between categories and the experience of the event of infant 
deaths. These factors include sex of the infant and water source of the household 
among others. There are also those that are perfectly correlated and have been 
excluded toward creating the model for infant mortality. Breastfeeding duration, 
infant immunisation completion, and exposure to infection within the household 
persisted to be observed to have this level of correlation in both 2003 and 2008 
samples. These are necessary to be raised because they have respective impacts 
toward the interpretation of what affects infant survival. 

Among those included in the logistic regression analysis, there are factors as maternal 
education, sanitation facility in the household, and infant’s weight at birth whose 
observed effects on infant deaths concur with past studies in the Philippines or even 
in other societies. Still, there are factors that are observed to be disinclined with 
trends in the literature as intention of pregnancy and selected women’s autonomy 
dimensions. They produce counter-intuitive results but are supported by findings in 
limited occurrence. 
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This last note on producing seemingly counter-intuitive result on certain factors may 
also be due to the proportion of occurrences of mortality among the sample. 
Although the infant mortality in the country for both years of 2003 and 2008 are 
below other countries’, it is still important to note that the MDG is yet to be 
achieved. Analysing this event of mortality, even with the said situation of relatively 
low number of incidences compared with the entire sample for this study, is 
necessary to guide as to which aspects in society are experiencing issues toward 
optimal infant health levels. 

 

5.2. Conclusion 

 

It is presented through the discussion that analysing with socioeconomic 
determinants and subsequently adding proximate determinants of health-related 
behaviour show a reduced  effect of the former leading to a contention that infant 
mortality is better predicted when a multitude of factors are considered. It confirms 
the argument that individual characteristics have been regularly utilised but there are 
limitations to this method of analysis. Adapting the framework to be representative 
of Philippine experience also impacts the study that there are significant findings that 
are prospectively beneficial for programmatic resolution. 

Another observation is the set of factors that exhibit influence toward infant survival 
change over time. Those that remain as maternal education, display strong effects as 
predictors which is the case for many studies even in societies other than the 
Philippines. This remark is on the current study relates to the changing Philippine 
society regarding individual behaviours which may have been influenced by changing 
also the policy and programme landscape. 

It has been exemplified as well that there are gradients to certain behaviours as 
breastfeeding practise, exposure to infection, and completion of immunisation. 
Infants whose mothers have no education and are from a low socioeconomic status 
experience more infant deaths than those from the other extreme of the said 
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characteristics. These annotations may then be utilised toward creating policies that 
are better targeted to achieve the desired outcomes of improved population health. 

 

5.3. Limitations and prospective studies on infant mortality 

 

There are perceived limitations to this study and as such, subsequent research may 
follow to further develop the theme of infant mortality in the Philippines. Firstly, a 
measure explored here is the autonomy of women particularly decision-making 
capacity. As with households, decision-making involves the couple; both persons in 
the said relationship may have varying perceptions on who has an advantage when 
making such decisions. But for this study which utilises a survey involving solely the 
women aged 15 to 49 years, the perspective of the spouse or partner is absent. 
Although the 2003 NDHS contains a module with male respondents, the items in the 
respective questionnaires based on sexes are different. Also, this module is 
discontinued in the 2008 NDHS leading to incomparability. 

Another point of development is the question on decisions regarding physical 
mobility and purchases, where every question lacks the aspect of frequency. The 
indication of how often the other measures are done is unmentioned; such as how 
often does a couple decide on making large purchases or going to a health facility. 
With this in perspective, the answers of the respondents are based on the notion of 
a general decision-making pattern that occurs. 

It is also acknowledged that it is possible that there is underreporting of infant deaths 
by the respondents. What may augment this to a certain degree is that the sample 
considered for this study are most recent live births within the prescribed periods; 
whereby in the five years covered prior the enumeration of the surveys on the 
month of September on the years 2003 and 2008, the immediate preceding year is 
censored. 

Part of the considerations for the adapted framework is the availability of data. The 
NDHS is a comprehensive data source and had been used extensively for official 



 

 

109 

country indicators but, there are still aspects that are left aside. One example of a 
determinant excluded is inflicted or experienced injury of the infant. Another theme 
that may be incorporated in future research on the topic is to gather and utilise data 
on biological markers. An example within the present study is the perceived birth 
weight of the infant by the mother. This limitation may be addressed to be the 
specific, accurate value of the weight. Such aspects are outside the scope of the 
data. 

With all the perceived limitations of the study presented, this topic has its utility in 
terms of population research and also for policy formulation reference. The factors 
observed to be impactful toward infant survival may serve as guide to generating 
programmes that are integrative for the virtue of addressing individual issues while 
possessing a trajectory toward population health and well-being. 
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Appendix 1 - Table A.1: Variance inflation factors and tolerances for variables in 
Model 1 of 2003 

Variable (Category) VIF Tolerance 

Sanitation facility 
(Improved ) 4.14 0.24 

Spouses’ education 
level (Tertiary) 3.12 0.32 

Mothers’ education 
level (Tertiary) 3.08 0.32 

Socioeconomic 
status (High) 3.01 0.33 

Mothers’ education 
level (Secondary) 2.62 0.38 

Spouses’ education 
level (Secondary) 2.44 0.41 

Residence (Urban) 2.41 0.42 

Socioeconomic 
status (Middle) 1.71 0.59 

Mean VIF 2.82   

 

  



 

 

123 

Appendix 2 - Table A.2: Variance inflation factors and tolerances of primary and 
corrected models according to variables for Model 2 of 2003 
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Continued Table A.2: Variance inflation factors and tolerances of primary and 
corrected models according to variables for Model 2 of 2003 
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Appendix 3 - Table A.3:  Variables in Model 1 of 2008 and their respective variance 
inflation factors and tolerances 

Variable (Category) VIF Tolerance 

Sanitation facility 
(Improved ) 5.13 0.19 

Decision on going to 
health facility 
(Respondent is 
involved) 3.98 0.25 

Mothers’ education 
level (Tertiary) 3.38 0.30 

Mothers’ education 
level (Secondary) 3.31 0.30 

Spouse's education 
level (Tertiary) 3.22 0.31 

Spouse's education 
level (Secondary) 2.85 0.35 

Socioeconomic 
status (High) 2.54 0.39 

Socioeconomic 
status (Middle) 1.61 0.62 

Attitude toward 
violence by partner 
(Does not justify 
wife-beating) 1.18 0.85 

Mean VIF 3.02   
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Appendix 4 - Table A.4:  Variance inflation factors and tolerances for variables in 
Model 2 of 2008 

Variable (Category) VIF Tolerance 

Decision on going to 
health facility 
(Respondent is 
involved) 6.03 0.17 

Sanitation facility 
(Improved ) 5.91 0.17 

Birth attendant 
(Skilled) 5.51 0.18 

Received tetanus 
toxoid inoculation 5.06 0.20 

Mothers’ education 
level (Tertiary) 3.59 0.28 

Mothers’ education 
level (Secondary) 3.49 0.29 

Mother’s age at 
most recent birth 
(25 to 35 years) 3.35 0.30 

Spouse's education 
level (Tertiary) 3.31 0.30 

Weight perception 
(Average) 3.24 0.31 

Spouse's education 
level (Secondary) 2.95 0.34 

Socioeconomic 
status (High) 2.67 0.37 
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Mother’s age at 
most recent birth 
(36 years and above) 2.30 0.44 

Antenatal care 
adherence 
(Sufficient) 2.24 0.45 

Weight perception 
(Large) 2.11 0.47 
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Continued Table A.4:  Variance inflation factors and tolerances for variables in Model 
2 of 2008 

Variable (Category) VIF Tolerance 

Number of children 
ever born (5 to 6) 2.01 0.50 

Number of children 
ever born (7 and 
above) 1.83 0.55 

Number of children 
ever born (3 to 4) 1.74 0.57 

Socioeconomic 
status (Middle) 1.64 0.61 

Attitude toward 
violence by partner 
(Does not justify 
wife-beating) 1.21 0.82 

Mean VIF 3.17   
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Appendix 5 – 2003 and 2008 National Demographic and Health Surveys Philippines 
Questionnaires  



 

 

130 

 

 

  



 

 

131 

 

  



 

 

132 

 

  



 

 

133 

 



 

 

134 

 



 

 

135 

 

  



 

 

136 

 

  



 

 

137 

 

  



 

 

138 

 

 

  



 

 

139 

 

  



 

 

140 

 

  



 

 

141 

 

  



 

 

142 

 

  



 

 

143 

 

  



 

 

144 

 

  



 

 

145 

 

  



 

 

146 

 

  



 

 

147 

 

  



 

 

148 

 

  



 

 

149 

 

  



 

 

150 

 

  



 

 

151 

 

  



 

 

152 

 

  



 

 

153 

 

  



 

 

154 

 

  



 

 

155 

 

  



 

 

156 

 

  



 

 

157 

 

  



 

 

158 

 

 

  



 

 

159 

 

  



 

 

160 

 

  



 

 

161 

 

  



 

 

162 

 

  



 

 

163 

 

  



 

 

164 

 

  



 

 

165 

 



 

 

166 

 

  



 

 

167 

 

  



 

 

168 

 

  



 

 

169 

 

  



 

 

170 

 

  



 

 

171 

 

  



 

 

172 

 

  



 

 

173 

 

  



 

 

174 

 

  



 

 

175 

 

  



 

 

176 

 
 

 
  



 

 

177 

 
 



 

 

178 

 

 

 
VITA 
 

VITA 
 

PAOLO MIGUEL MANALANG VICERRA 

Nationality: Filipino 

EDUCATION PROFILE 

2013-2014  Master of Arts in Demography 

                                 College of Population Studies, Chulalongkorn University 

2005-2009  Bachelor of Arts magna cum laude,  Philippine Studies 

                                 College of Arts and Letters, University of the Philippines 

2007-2008  Economics (Exchange Studentship) 

                                 College of Economics, Nihon University, Tokyo, Japan 

2007-2008  Japanese Language and Japanese Studies Program 

                                  International Division, Nihon University, Tokyo, Japan 

SELECTED PUBLICATION 

Vicerra, P.M.M. (2015). Impact of abortion to Philippine fertility: A health and demographic 
perspective. The Public Health Journal. 

Vicerra, P.M.M. (2014). Adherence to preventive illness control among Filipino women through an 
autonomy perspective. Proceedings of the 18th International Sociological Association World Congress of 
Sociology.  

Vicerra, P.M.M. and Javier, J. (2013). Tabi-tabi po: Situating the narrative of supernatural in the 
context of the Philippine community development. Manusya: 16(2): 1-12.  

Vicerra, P.M.M., and Javier, J. (2013). National decisions on the terms of the local: The Hambilanons’ 
tenacity on their land. Proceedings of the 2012 Conference on Anthropology and Sustainability in Asia. PRESDA 
Foundation. 

AFFILIATION 

Society for the Psychology of Women: American Psychology Association  

Asian Population Association        

International Union for the Scientific Study of the Population   

The Honor Society of Phi Kappa Phi       

Philippine Population Association 

 



 

 

179 

 


	THAI ABSTRACT
	ENGLISH ABSTRACT
	ACKNOWLEDGEMENTS
	CONTENTS
	Chapter 1
	Introduction
	1.1. Statement of the problem
	1.2. Objectives
	1.3. Significance of the study

	Chapter 2
	Literature Review
	2.1. Strategy for the review of literature
	2.2. Frameworks for infant mortality
	2.3. Mosley’s and Chen’s proximate determinants of child mortality  framework
	2.3.1 Conceptual frame of the proximate determinants framework
	2.3.2 Previous works using the Mosley and Chen framework

	2.4. Socioeconomic determinants of infant mortality
	2.4.1. Individual level
	2.4.2. Household level
	2.4.2.1.  Household characteristics
	2.4.2.2.  Household relation


	2.5. Proximate determinants of infant survival
	2.5.1. Maternal factors
	2.5.2. Environmental contamination
	2.5.3. Nutrient deficiency
	2.5.4. Personal illness
	2.6. Reflection from the review of literature

	2.7 Conceptual framework

	Chapter 3
	Data and methods
	3.1. Data and sample design
	3.2 Background on data enumeration and questionnaire
	3.3 Operationalization of variables
	3.3.1 Outcome variable: Infant non-survivorship
	3.3.2 Explanatory variables
	3.3.2.1  Socioeconomic determinants
	3.3.2.2  Proximate determinants


	3.4. Analytical method

	Chapter 4
	Results and discussion
	4.1. Sample socioeconomic characteristics
	4.1.1. Individual and household characteristics
	4.1.2.  Gender status characteristics of mothers
	4.1.3.  Distribution of infant survivorship by socioeconomic factors

	4.2.  Sample characteristics by proximate determinants
	4.2.1.  Distribution of sample by health characteristics and behaviour
	4.2.2.  Health characteristics and behaviour by infant survivorship

	4.3.  Regression models for infant mortality
	4.4.  Discussion
	4.4.1.  Parental education and household wealth differences
	4.4.2. Residence
	4.4.3. Sex inequities
	4.4.4. Maternal factors
	4.4.5. Health interventions
	4.4.6. Illness control behaviour

	4.4.7. Summary

	Chapter 5
	Conclusion and recommendation
	5.1. Summary
	5.2. Conclusion
	5.3. Limitations and prospective studies on infant mortality

	REFERENCES
	VITA

