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ABSTRACT

Complications during delivery are the conditions about certain signs and symptoms that
pregnant mothers experience during their delivery. Complications during delivery are some
of the strongest factors in maternal health and can cause maternal deaths. The observed
prevalence of complications during delivery in Indonesia in 2007 are prolonged labour (37
percent of births), premature breaking of water more than six hours before delivery (17
percent of births), and excessive vaginal bleeding (9 percent of births). In exploring the
aspects that affect complications during delivery, the purpose of this study is to find the
main factors related to complications during delivery in Indonesia. This aim is translated into
three specific objectives, firstly to identify the factors which are associated with
complications during delivery in the rural and urban areas of Indonesia, secondly to analyse
the extent to which the factors identified above influence complications during delivery in
the rural and urban areas of Indonesia and finally to recommend appropriate program and
policy measures for reducing complications during delivery and recommend further
research on factors related to complications during delivery. This study is based on an
original analysis of a dataset created from the 2007 Indonesia Demographic and Health
Survey. The unit of analysis in this study is ever married woman included in the sample
aged 15 to 49 years who lived in Indonesia during the survey (2007) and who had given birth
in the five years preceding the survey. There is one measurable dependent variable, namely
complications during delivery in its different forms and the independent variables comprise
education, age, parity, access to health services for delivery, use of antenatal care, and place
of residence. The data were analysed statistically using univariate, bivariate and multivariate
analyses. The respondents in this research are 15,334, of whom 61.5% (9,428) lived in rural
areas and about 45% had low educational level (primary and below). Respondents who
graduated from primary school were counted about 55% (8,423) of respondents, and 1,206
of them went to university. Age and parity data indicate that most of the respondents were
young. Of the 15,334 respondents, 75.5% (11,578) were under 35 years old, and 59.7% of
them had 2 children or less. Most of respondents (57.9%) sought home health services
compared to public (12.9%) or private (29.0%) health services for their deliveries. During
pregnancy, 78.7% of respondents were very active in attending of antenatal care (more than
4 times), compared with those who attended the service less than 3 times (21.3%). Of the
eight types of delivery complications, only breaking of water and excessive vaginal bleeding
showed strong associations with selected independent variables (education, age, access to
health services for delivery, antenatal care and place of residence), while the other
complications (fever, prolonged labour, swollen limbs, fainting, breathlessness and
tiredness) have shown weak associations with the independent variables. Breaking of water
has a positive association with education, access to health service for delivery, and
antenatal care, but has negative association with age, parity, and place of residences.
Excessive vaginal bleeding is positively associated with education, age, access to health
service, and antenatal care, but negatively associated with parity and place of residences.
Multivariate-linear regression revealed that breaking of water or excessive vaginal bleeding
increased with increasing level of education, increasing qualification of health services,
increasing frequency of antenatal care attendance. The risk of these complications was
higher when the respondent lived in urban area compared with those who lived in rural
area. Education, as a distant determinant, has a stronger influence on breaking of water or
excessive vaginal bleeding than the intermediate determinants (access to health services for



delivery, antenatal care, and place of residence). In this study, education is measured in
terms of formal education only, therefore, it is strongly suggested to consider informal
education in future research. Strengthening of informal education about safe and health
delivery should be strengthened through providing informal education regarding safe and
health delivery. Moreover, introducing subjects regarding safe and health delivery in high
school or university are urgent in order to increase the awareness of women who go to the
high school or university.
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CHAPTER ONE
BACKGROUND OF THE STUDY
FACTORS INFLUENCING COMPLICATIONS DURING DELIVERY

1.1 INTRODUCTION

Pregnancy, childbirth and abortion can become life threatening events for a woman.
Childbirth is a major event in a woman'’s life and a woman’s death during child birth is even
more traumatic for the people she leaves behind. The International Safe Motherhood
Conference held in Nairobi, Kenya in 1987 aimed to increase awareness about the number
of women dying every year from complications of pregnancy and childbirth, and to urge the
world do something about it. An increasing number of countries have made their
commitment to Safe Motherhood through the Programme of Action of the International
Conference on Population and Development (ICPD), Cairo 1994. Subsequently, at a
millennium summit held in New York in September 2000 leaders of more than 150 countries
pledged to reduce maternal mortality by three quarters between 1990 and 2015 (WHO,
2010, p. 1).

The Tenth Revision of the International Classification of Diseases (ICD-10) defines a maternal
death as follows: (WHO 1992, p. 4)

“A maternal death is defined as the death of a pregnant woman or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy,
from any cause related to or aggravated by the pregnancy or its management but
not from accidental or incidental causes”.

The causes of maternal death are classified into two groups:

(1) Direct obstetric causes, which include obstetric complications during the
pregnant stage (pregnancy, labour and puerperium), interventions, omissions,
incorrect treatment, or a chain of events resulting from any of the above such as
haemorrhage, pre-eclampsia/eclampsia or complications of anaesthesia or

caesarean sections; and-



(2) Indirect obstetric causes, which include pre-existing causes or diseases that
developed during pregnancy but became aggravated by physiologic effects of the
pregnancy. (WHO, 1992).

According to the World Health Organization (WHO, 2010, p. 1) around three quarters of
maternal deaths in the developing countries occur from direct obstetric causes such as
haemorrhage, infection, obstructed labour, hypertensive disorders of pregnancy, and septic
abortion and the remaining one quarter occur from a combination of other direct causes
such as pulmonary embolism or ectopic pregnancy and in direct causes which are
aggravated by pregnancy such as malaria, hepatitis, heart disease and diabetes. Further
WHO (2005, p. 1) estimated that more than 1,500 women die every day in the world from
pregnancy or childbirth-related complications. Among women of reproductive ages in the
developing countries, complications of pregnancy and childbirth and their consequences
account for more deaths, disease and disability compared to any other single health

problem.

The World Health Report 2005 has estimated that over 300 million women in the
developing world are currently suffering from short-term or long-term illnesses brought
about by pregnancy and childbirth. Studies in India and Bangladesh report that between 17
and 70 episodes of serious illnesses are related to pregnancy and delivery for every
maternal death (Goodburn, Gazi, and Chowdury 1955, p. 22). In its World Health Report of
2005 (WHO 2005, p. 1), the World Health Organisation estimated that in 2005, more than
536,000 women died from pregnancy or childbirth related complications, of which 95
percent occurred in the developing countries such of Africa and Asia respectively, 4 percent
occurred in Latin America and the Caribbean and less than one percent in the more
advanced countries. Most of the women died because of prolonged labour, excessive
vaginal bleeding, infections, fever, convulsions, hypertension, eclampsia, obstructed labour

and the consequences of unsafe abortions.



Figure 1.1. Causes of maternal death
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Figure 1.1 The World Health Report 2005- Make every mother and child count. Geneva, World
Health Organization, 2005 (http: //www.who.int/whr/2005/en, accessed 20 July 2010)

According to the Indonesia Demographic and Health Survey (CBS, 2007, p. 144)
complications during delivery are identified as certain signs and symptoms that pregnant
women had experienced during their most recent birth. Complications during delivery can
be caused by multiple factors (CBS, 2007, p. 144), such as hemorrhage, fever, convulsions,
prolonged labour, or water breaking more than 6 hours before delivery. The Indonesian
Ministry of Health has adopted several measures to reduce the number of complications
during delivery (Departemen Kesehatan RI et al 2005, p. 17). These measures include the
training and posting of a large number of midwives in all the villages of Indonesia. In 1996,
the Ministry launched Gerakan Sayang Ibu (GSI) or Mother Friendly Movement. The aims of
this program were to create Mother Friendly Hospitals and increase public awareness
through campaigns such as Suami Siaga (alert husbands) and Bidan Siaga (alert midwives).
In 2000, the National Strategic Plan on Making Pregnancy Safer was introduced by the
Indonesian Government. This program has several items on its agenda: every birth must be
assisted by a professional birth attendant, every obstetric and neonatal complication must
be managed adequately and properly, every woman of reproductive age must have access

to methods for preventing unwanted pregnancies and to post abortion management.



According to the Household Health Survey (CBS, 1995) the major causes of maternal deaths
in Indonesia are recognised as haemorrhage, eclampsia, infections, and obstructed labor.
These complications often occur during or immediately after delivery. Even though in many
urban and rural areas most of deliveries (79.4%) are assisted by professional birth
attendants such as Nurse/Midwife/Village Midwife, gynecologist and general practitioner
(Table 1.1), prevalence of complications are still high (Table 1.2). Sometimes the women
simply do not receive the essential obstetric care that could save their lives. In two
Indonesian districts (Serang and Pandeglang in Central Java), maternal mortality ratio in
these area remain high even though they have received professional birth attendants
(Ronsmans et al. 2009, p. 419). These authors suggested that it is perhaps because the
women, especially poor ones, may have sought help only when they experienced a serious

complication.

Table 1.1. Deliveries by types of attendants: most qualified person

Type of birth attendant Rural and Urban
General Practitioner 1.7%
Obstetrician/Gynecologist 10.2 %
Nurse/l\l\/llllitjjvv\c;eelvnlage 675 %
TBA/Other 19%
Relative/Other 0.3%
No one 3.5%
Missing 14.9 %
Total number of births 16.504

Source: CBS, 2007, p. 137



1.2 RESEARCH PROBLEM

The present study aims to investigate an important aspect of maternal health problem in
Indonesia namely, complications during delivery. The reason why this problem is chosen for
study is based on two considerations. Firstly, the Indonesian government has a great
concern to reduce maternal mortality. However, the Maternal Mortality Ratio (MMR) in
Indonesia is still very high compared with the MMR of other ASEAN Countries (ESCAP,
United Nations 2007). Secondly, even though several Indonesian government programs
have a record of good achievement, as indicated by high proportion of deliveries attended
by professional birth attendants (Table 1.1), complications during delivery are still the main
causes of maternal death in Indonesia (CBS, 2007 p. 144). Therefore, one major way to

reduce the MMR in Indonesia would be to minimise complications during delivery.

1.3 RESEARCH QUESTION
“Why are complications of delivery the main cause of mortality among women in
reproductive ages in Indonesia?” To answer this question, it is necessary to find out what

factors are associated with complications during delivery
1.4 OBJECTIVES OF THE RESEARCH

In exploring the aspects that affect complications during delivery, the purpose of this study
is to find the main factors related to complications during delivery in both urban and rural
areas of Indonesia. This aim is translated into three specific objectives:
a) To identify the factors which are associated with complications during delivery in the
rural and urban areas of Indonesia.
b) To analyse the extent to which the factors identified above influence complications
during delivery in the rural and urban areas of Indonesia.
c) Torecommend appropriate program and policy measures for reducing complications
during delivery and recommend further research on factors related to complications

during delivery.



1.5 JUSTIFICATION

There are some reasons underlying this study. Firstly, Indonesia still has a high rate of
maternal mortality. According to the estimates of UNESCAP (United Nations, 2007) in 2000
Indonesia had the fourth highest Maternal Mortality (MMR) with 230 per 100,000 live births
in the ASEAN region, higher than the MMR of Malaysia (41), Thailand (44); and the
Philippines (200). Thus, maternal mortality is still a matter of great concern for the
Indonesian government, which has set itself the ambitious target of reducing it to 125 per
100,000 live births by 2010 (Thind & Banerjee 2004, p. 285). Secondly, women in developing
countries become pregnant more often, so the average lifetime risk of dying a maternal
death for a woman in developing countries is even greater than that in developed countries.
The lifetime risk of maternal death is 1 maternal death in 21 pregnancies in Africa, but 1 in
9,850 in Northern Europe (Maine and Allman 1990, p. 23). Pregnancy can lead women to
some risk of maternal death, but pregnancy and childbirth should be occasions for rejoicing.
Life threatening complications may occur during pregnancy or childbirth, which, if

inappropriately managed, could lead to maternal death or disability.

Based on calculations done by the author (Table 1.2) prolonged labour accounted for the
largest percentage of complications during delivery in both 2002-2003 and 2007 (65.3
percent in 2002-2003 and 62.8 percent in 2007). Excessive vaginal bleeding was the next
major type of complications during delivery, which accounted for 15.4 and 15.3 percentage
respectively in 2002-2003 and 2007. Prolonged labour is usually associated with an increase
in operative delivery, including haemorrhage, infection, and prolongation of hospital stay
which can increase the risk of maternal mortality (Scott et.al., 1999, p. 469). Fever/foul
smelling vaginal discharge also accounted for significant proportions of complications during
delivery (9.7 percent in 2002-2003 and 11.6 percent in 2007). Other types of complications
during delivery, namely convulsions and other complications accounted for smaller

proportions of complications during delivery in both 2002-2003 and 2007 (Table 1.2).

One of the crucial objectives of this study is to identify the variables which are related to
complications during delivery so that they can be controlled in order to reduce the

prevalence of such complications and in turn, reduce the maternal mortality in the country.



Table 1.2. Complications during delivery in Indonesia according to type of complications,
Indonesia 2002-2003 and 2007

Types of complications IDHS 2002-2003 | IDHS 2007
Prolonged Labor 65.3 62.8
Excessive vaginal bleeding 15.4 15.3
Fever/foul smelling vaginal discharge | 9.7 11.6
Convulsions 3.0 3.4

Other complications 6.6 6.9

Total 100.0 100.0

Source: Calculated by the author based on IDHS 2002-2003 (Table 11.11, p. 133) and IDHS 2007
(table 11.11, p. 144)

1.6 SCOPE AND THE LIMITATIONS OF THE STUDY

The research is focused on factors influencing complications during delivery in Indonesia. By
using the 2007 IDHS data set, this study does not compare the analysis by using the previous

year of data set.
1.7 OUTLINE OF THE STUDY

This study is divided into four chapters. The first chapter provides the introduction which
consists of background of the study, research problem, research question, objectives of the
research, justification, scope and the limitations of the study, outline of the study, and
implications of the study. The second chapter consists of a literature review and
methodology of the present study. The methodology encompasses data sources, sampling
procedures, unit analysis, selected variables and method of analysis. This chapter also
describes the theory of complications during delivery based on the framework proposed by
McCarthy and Maine (1992, p. 26). Chapter three covers the main analysis which assesses
the determinant factors of complications during delivery. The fourth chapter provides the
conclusion which contains the summary of the study findings and the implications of the

results for policy and future studies.



1.8 IMPLICATIONS OF THE STUDY
Implications for Policy

The results of this study are expected to find out the main factors related to complications
during delivery which, when appropriately intervened upon, would improve women'’s health
during pregnancy, delivery and the post natal period. This study will provide some strategies
and recommendations which can be used for policy makers to reduce maternal mortality in

Indonesia.

*khkkkikkk



CHAPTER TWO
FACTORS INFLUENCING COMPLICATIONS DURING DELIVERY:
A REVIEW OF SELECTED LITERATURE AND METHODOLOGY OF THE PRESENT STUDY

2.1 INTRODUCTION

Reducing maternal mortality has been a key concern of some international summits and
conferences since the 1980s, including the Millennium Summit in 2000. One of the eight
Millennium Development Goals (MDGs) adopted at the Millennium Summit is improving
maternal health (MDG5). Under this goal, the international community has committed itself
to reducing the maternal mortality ratio (MMR) by three quarters between 1990 and 2015
(The World Health Report, WHO 2005, p. 1).

The World Health Report (WHO 2005, p. 1) estimated that more than 300 million women in
the developing world suffer from short-term or long-term illnesses as consequences of
pregnancy and delivery and 529,000 women die each year due to complications of
pregnancy and delivery. Recent data from two Indonesian districts (Serang and Pandeglang
in Central Java) indicate that maternal mortality ratio in these two districts remain high even
though they have received professional birth attendants (Ronsmans et al., 2009, p. 416).
This implies that not all action or program can work effectively to reduce maternal
mortality, and could be a sign that strategic planning and action are still needed in order to
reduce the case fatality. Complications during delivery, the main determinant of the
maternal mortality in developing countries must be analyzed and considered as the basic

data for developing of the strategic planning

CBS (2007, p. 141) provides information about complications associated with delivery in
terms of the signs and symptoms. This information is available for the most recent birth.
The types of complications occurring in various developing countries are different from one
another. Smith et al. (1996, p. 132) reported that prolonged labor (17.6 percent), heavy
bleeding (25.2 percent) and fainting (10.9 percent) were three leading complications during
delivery in Kathmandu (Nepal). In West Africa, sepsis, uterine rupture and eclampsia were

the types of complications that had very high case fatality rates (33.3 percent, 30.4 percent



and 18.4 percent, respectively (Prual et al., 2000, p. 593). A five-year review of the maternal
mortality ratio in Benin city indicated that eclampsia, haemorrhage, infections and abortions
were the four leading causes of maternal death (Onakewhor and Gharoro 2008, p. 111).
Chowdhury et al. (2004, p. 6) concluded that the types of complications during delivery

depend on the delivery characteristics.

It is suggested that the basic problems resulting in high maternal mortality are lack of
serious commitment to protecting women’s health in many countries and in the
powerlessness of women (Donnay 2000, p. 90). Since complication is an important cause of
maternal mortality and it occurs during delivery, study of this incident is urgent as a basic
step to understanding the cause of maternal mortality. Therefore, in this chapter, firstly, the

selected types of complication will be explained.

There are some factors which are associated with complications during delivery. This
chapter will review the findings of several studies dealing with complications during
delivery. The purpose of this review is to set the context in which the present study will be
conducted. Where possible and appropriate, the findings of the present study will be

compared with those of the studies reviewed in this chapter.

2.2 THE TYPES OF COMPLICATIONS DURING DELIVERY

2.2.1. Breaking of Water

Water break or rupture of the amniotic membrane is a normal process during delivery. At
the time of the rupture of the membrane, several physiologic changes occur in preparation
for delivery, such as cervical ripening and weakening and rupturing of the amniotic
membrane. If the membrane has been ruptured prematurely, it is suggested to anticipate
severe infections (Caughey et al., 2008, p. 11) because prolonged rupture of the foetal
membrane has a high risk of infections. It is generally accepted that when the rupture of
amniotic membrane occurs more than 24 hours prematurely, the lives of the mother and
baby are in danger (Marowitz and Hunter, 2004, p. 1). Premature rupture of the amniotic
membrane is commonly identified as a cause of premature births (Gazaway and Mullins,

1986, p. 835) in about 33 % of public patients (Meis, 1987, p. 1165).

10
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Premature rupture of membrane (PROM) is defined as leakage of the fetal membrane
before the onset of labor. About 3% of pregnant women experience PROM and about 33%
of preterm deliveries are caused by this. Severe PROM can lead to significant perinatal
morbidity, including respiratory distress syndrome, neonatal sepsis, umbilical cord prolapse,
placental abruption, and fetal death (Tanya et al., 2006, p. 659). Preterm PROM occurs
when the membranes are ruptured before 37 weeks gestation. Preterm PROM complicates
2% to 20% of all deliveries and is associated with 18% to 20% of perinatal deaths (Aaron et
al., 2006, p. 659).

One of the most common consequences of PROM is early delivery. The latent period, which
is the time from membrane rupture until delivery, is generally inversely proportional to the
gestational age at which PROM occurs. For example, one large study of patients at term
revealed that 95 percent of patients delivered within approximately one day of PROM

(Hannah et al., 1996, p. 1003).

2.2.2. Excessive vaginal bleeding

The World Health Report (2005, p. 1) indicated that a quarter of women’s death in the
world occurs as a consequence of excessive vaginal bleeding (haemorrhage). Most of these
cases occur in developing countries. However, recent data indicate that there has been an
increasing trend in deaths from haemorrhage, especially from postpartum haemorrhage or
PPH (Knight et al., 2009, p. 2). It is reported by WHO (1998, p. 1) that maternal haemorrhage
consists of bleeding from the genital tract during pregnancy (ante-partum), during or after
the delivery of the infant (intra- and post-partum). The most common incident is
postpartum haemorrhage, especially among women with high parity (Lettenmaier et al.,
1988, p. 3). One woman dies every four minutes in the world because of PPH (Beckmann et

al., 2010, p. 133).

PPH is defined as excessive blood loss during delivery. Postpartum haemorrhage is defined
as a blood loss of more than 500 mL for vaginal delivery and 1,000 mL for caesarean delivery
(Beckmann et al., 2010, p. 133). PPH commonly occurs as a consequence of a prolonged

labour, overdistension of the uterus, antepartum haemorrhage, and deep general

11



anaesthesia (Oats and Abraham, 2005 p. 187-188). PPH progression is indicated by the
volume of the blood loss. Death may be occur if the blood loss reach 40 to 50 percent
(Beckmann et al., 2010 p. 133). Haemorrhage is obviously unsafe for expecting mothers who

cannot have access to modern obstetric care and blood transfusion facilities.

Haemorrhage can be fatal if the pregnant woman has anaemia. Anaemia is one of the
world’s major causes of disability and one of the most important global public health
concerns. It affects nearly half of the pregnant women in the world: 52 percent in non-
industrialized countries compared with to 23 percent in industrialized countries (WHO,
2001). Anaemia is the inability or inadequacy of red blood cells to carry oxygen. The type of
anemia which can be found in pregnant mothers is nutritional anaemia. Nutritional anaemia
is the shortage of nutrients such as iron, folic acid, and vitamin B12 which can inhibit the
production of red blood cells. A pregnant woman is known to be ‘anaemic’ if her
hemoglobin is less than 12 gram per deciliter of blood (WHO, 1972). Anaemia during
pregnancy and delivery has serious clinical consequences and it is associated with greater

risk of maternal death, in particular from haemorrhage (Rush, 2000 p. 212S).
2.2.3. Fever

Fever following delivery is a common obstetric complication as a result of endometritis or
infection (Hamadeh et al., 1995, p. 531). Of the 25,687 patients who experienced vaginal
deliveries that took place between 1979 and 1992 at The University of lowa Hospitals and
Clinics, 1.6% was diagnosed with endometritis (Ely et al., 1996, p. 146). The incidence of
endometritis is higher among patients who have had a cesarean delivery, compared with

those who had a vaginal delivery (Hamadeh et al., 1995, p. 531).

Infections are major diseases whose severity has a positive correlation with the well being of
the foetus (Oats and Abraham, 2005 p. 139; Beckmann et al., 2010, p. 165), mother, or both
(Beckmann et al., 2010 p. 165). Larsen and Hwang (2010, p. 1) suggested that the effect of
genital tract infection on preterm births and complications of pregnancy do not end with

delivery, but can continue during the baby’s life.

Women who are infected by sexually transmitted diseases, such as gonorrhea, herpes,

syphilis and chlamydia can experience to a spontaneous delivery or abortion. lllegal
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abortions can lead to high prevalence of infections. However, prolonged labour, early
rupture of the amniotic membrane, frequent vaginal examinations, use of unsterilized
instruments by untrained attendants and unhygienic surroundings of labour can increase
the risk of infections. As a consequence, infections become the third leading cause of

complications during delivery in Indonesia.

2.2.4. Prolonged labour

Prolonged labour is labour, with durations of 24 hours or more which may be due to a
prolonged latent phase more than 20 hours in a primiparous’ or more than 14 hours in a
multiparous®, or due to a 'protraction disorder' in which there is protracted cervical
dilatation in the active phase of labour and protracted descent of the fetus. The 2007 IDHS
showed that prolonged labour remained the highest cause of delivery complications, and
was experienced by 36.6 percent of women giving birth. According to the Indonesian
Ministry of Health (Indonesia Reproductive Health Profile, 2003, p. 54) the rates of
prolonged labour and infection are associated with the type of birth attendant and place of
birth in Indonesia. Home births by traditional birth attendants (TBAs) are more likely to
cause fever and infection because TBAs sometimes do not follow the exact timing of each
stage of labour. Information collected at the past IDHS shows that there has been an
increase in the proportion of births assisted at delivery by medical professionals, from 66
percent in the 2002-2003 IDHS to 79 percent in the 2007 IDHS. However, TBAs still have an
important role to play in delivery assistance, especially in the rural areas (3 percent), for
births to mothers with no education (8 percent), and for high-order births (5 percent) (IDHS,
2007). The proportion of women delivering at health facilities has increased significantly
over the years. In 2007; 46 percent of deliveries took place at health facilities (IDHS 2007, p.
136), which is substantially higher than that reported in the 1997 IDHS (21 percent) and in
the 2002-2003 IDHS (40 percent).

! primiparaous: woman who has given birth once
multiparous: woman who has given birth more than once
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2.2.5. Others complications

Fainting often occurs during pregnancy as the blood pools in the lower body leaving the
brain temporarily deprived of oxygen. Hormonal changes may also cause feelings of flushing
and dizziness (ninemonths.com.au., 2008). Smith et al. (1996, p. 132) found that fainting
was diagnosed in 60.9% of patients in the Maternity Hospital in Kathmandu, Nepal, and it
had contribution to multiple morbidities. Even though fainting was not life-threatening, it is
reasonable to assume that it affects the pregnant women's productivity and the well-being

of their families.

Tiredness of fatigue is defined as a lack of energy or a feeling of tiredness or weariness. In
the first trimester of pregnancy, most women are reported feeling of fatigue. Several things
cause this fatigue: mainly it is due to a rapid increase in the hormone progesterone.
Tiredness can occur following delivery as a result of sleep disturbance. Lee and Lee (2007, p.
109) found that mothers experienced poor sleep while their 3- to 5-day-old infants were in
the intensive care unit (ICU). After a caesarean birth, mothers averaged only about 4 hours
of total sleep time (TST) with 34% of wake after sleep onset (WASO) while still hospitalized,
compared with 6.5 hours of TST with 14% of WASO for mothers after vaginal birth
monitored in their home after hospital discharge. Health care providers should prescribe 8
hours of bed time during pregnancy to ensure adequate sleep and should include sleep
quantity and quality in prenatal assessments as potential predictors of labor duration and

delivery type (Lee and Gay, 2004, p. 2041).

2.2.5. Others complications

Fainting often occurs during pregnancy as the blood pools in the lower body leaving the
brain temporarily deprived of oxygen. Hormonal changes may also cause feelings of flushing
and dizziness (ninemonths.com.au., 2008). Smith et al. (1996, p. 132) found that fainting
was diagnosed in 60.9% of patients in the Maternity Hospital in Kathmandu, Nepal, and it
had contribution to multiple morbidities. Even though fainting was not life-threatening, it is
reasonable to assume that it affects the pregnant women's productivity and the well-being

of their families.
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Tiredness of fatigue is defined as a lack of energy or a feeling of tiredness or weariness. In
the first trimester of pregnancy, most women report having reccurring feelings of fatigue.
Several things cause this fatigue: mainly it is due to a rapid increase in the hormone
progesterone. Tiredness can occur following delivery as a result of sleep disturbance. Lee
and Lee (2007, p. 109) found that mothers experienced poor sleep while their 3- to 5-day-
old infants were in the intensive care unit (ICU). After a caesarean birth, mothers averaged
only about 4 hours of total sleep time (TST) with 34% of wake after sleep onset (WASO)
while still hospitalized, compared with 6.5 hours of TST with 14% of WASO for mothers after
vaginal birth monitored in their home after hospital discharge. Health care providers should
prescribe 8 hours of bed time during pregnancy to ensure adequate sleep and should
include sleep quantity and quality in prenatal assessments as potential predictors of labor

duration and delivery type (Lee and Gay, 2004, p. 2041).
2.3 DETERMINANTS OF COMPLICATIONS DURING DELIVERY

McCarthy and Maine (1992, p. 25) have suggested a multidimensional concept for
understanding the determinants of maternal mortality and morbidity. In brief, McCarthy
and Maine have theorised that a maternal death is an outcome of pregnancy and pregnancy
complications. Further, each of these three events, i.e.,, maternal morbidity/mortality,
pregnancy complications and pregnancy are influenced by a set of intermediate
determinants such as the woman’s health status, her reproductive status, her access to
health services and her health care behaviour/use of health services. Finally, according to
McCarthy and Maine, the intermediate determinants are influenced by a set of distant
determinants comprising the woman’s status (her education, occupation, income,
autonomy), the status of the woman’s family in the community (family income, land,
education of other family members and occupation of other family members, and the status
of the woman’s community (for example, aggregate wealth and resources comprising

doctors, clinics and ambulances).

The present study may be contextualised as a sub-set of the entire McCarthy-Maine
framework in the sense that only the one part of pregnancy complications from among the

three dependent outcomes of pregnancy, pregnancy complications and maternal
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morbidity/mortality is being studied. A modified framework for the present study is

presented in Figure 2.1.

Figure 2.1. A framework for the study of factors influencing complications during delivery

Intermediate
determinants

Distant determinants ) Agg
- Parity
- Women’s status in - Access to health
family and community services for delivery —
(including their - Use of antenatal care Complications
education) _,| - Place of residence ,| during delivery

- Family’s statusin
community

- Community’s status

Source: Adapted from McCarthy and Maine (1992, p.26)

Socio-cultural factors are widely known as contributors to the high rate of maternal
mortality and morbidity in developing countries. Women with low status in the household
and the community do not have sufficient power to access resources such as income and
education (McCarthy and Maine, 1992 p. 28). Moreover, women’s educational attainment
determines their likelihood of having maternal health care. Futura & Salway (2006, p. 21)
showed that the higher the women’s educational level, the greater is their opportunity to
get antenatal and delivery care. In contrast, women with no or little schooling do not have
any capacity to promote spousal communication and to be involved in decision making

about their own health care.

The distant determinants such as a woman’s health status prior to or during a pregnancy
can have an important influence on their chances of developing and surviving complications
in pregnancy and during delivery. Women’s health status encompasses their nutritional
status, history of infectious and parasitic diseases, other chronic diseases and prior history
of pregnancy complications. McCarthy and Maine (1992, p. 27) reveal that pre-existing

health conditions such as malaria, hepatitis, anemia and malnutrition can be exacerbated by
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pregnancy and delivery. Pre-existing health conditions are a part of indirect obstetric causes
of maternal mortality which, as mentioned before, comprise one quarter of maternal deaths
in developing countries. Certain characteristics of reproductive status, such as age and
parity have a strong relationship with maternal mortality and morbidity. The second and the
third births are considered to be the most trouble-free for women in terms of their chances

of surviving pregnancy and its complications.

According to McCarthy and Maine (1992, p. 27) access to health facilities must be expressed
in a wider context. It covers not only the access to the physical health care but also to
adequate treatment during pregnancy, delivery and post delivery. The use of prenatal care,
care during pregnancy and post natal care is very important for reducing maternal mortality
and morbidity. The use of modern care for labour and delivery is likely to minimize the risks
of disability and death from maternal causes. Some harmful traditional practices and illicitly
induced abortion are prevalent in many developing countries which contribute to high

maternal morbidity and mortality.

The independent variables shown in the modified framework (Figure 2.1) have an impact on
complications during delivery. The intermediate determinants consist of the woman’s age,
parity, access to health services for delivery, use of antenatal care, and use of modern care
for delivery. According to Loudon (1992, p. 150) the term ‘determinants’ refers to factors
determining complications during delivery level in a population at a given time or place.
There are several criteria in the model. These framework aims to reduce the likelihood of

complications during delivery.

2.3.1. Education

The status of women is difficult to assess because it includes both practical and
psychological aspects and involves a complex set of inter-related factors. A woman’s status
is commonly determined by her income, employment, education, health and fertility, as as
well as the roles she plays within her family, the community and the society. It also involves
the society’s perception of these roles and the value it places upon them (Royston &
Armstrong, 1989 p. 251). Women with low status in a household and a community can

hardly have the power to have control over resources such as income and education.

17



Women’s educational attainment is associated with the accessibility of having maternal
health care. According to Futura & Salway (2006, p. 21) who investigated the association of
education and the receipt of maternal care, the higher women’s educational level is, the
greater their opportunity to get antenatal and delivery care. In contrast, women with no or
little schooling did not have any capacity to promote spousal communication and to be
involved in decision making on their own health care. Therefore, uneducated women
commonly have low health status and also high risk to suffer delivery disorder. McCarthy
and Maine (1992, p. 26) show that a woman’s health status prior to and during a pregnancy

can have an important effect on her chances of survival from complications.

2.3.2. Age

Royston and Armstrong (1989) show that the age of the pregnant women is one of
important determinants of maternal mortality. It is generally accepted that the age between
20 and 30 is the safest period of a woman'’s life for childbearing. In addition, irrespective to
the age of mother, the first, the fourth and subsequent births bear a higher maternal
mortality and morbidity. Magadi, Zulu & Brockerhoff (2003) indicated that unlike the first
birth, the later births are likely to be either unwanted or unplanned and were linked to

negative health consequences such as unsafe induced abortion and poor antenatal care.

A survey carried out in Matlab, Bangladesh showed that girls aged 10-14 years had a five
times higher maternal mortality due to complications than women aged 20 to 24 years, and
women aged 15-19 years had twice as high a maternal mortality from complications as 20-
24 year old women (Chen et al., 1974). On the other hand, after the age of 30 or 35 years,

the risk related to death from pregnancy or childbirth begins to rise again.

2.3.3. Parity

The effect of parity on pregnancy complications or pregnancy outcome has been of interest
for several decades. Some authors have proposed parity as a risk marker of pregnancy
outcome inconclusively. Nulliparous® and grand multiparous* women are classified as being
at a higher risk of pregnancy complications (Jun Bai et al., 2002 p. 74). Nulliparious women
have an increased risk of hypertensive disorders, operative delivery and delivery of low birth

weight infants and high parity women with no previous complicated pregnancy were at low
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risk of developing complications (Majoko et al., 2004, p. 205). Humphrey (2005, p. 1) found
that women with grand multiparity do not have an increased likelihood of poor pregnancy

outcomes.

Parity is defined as the number of live-born children a woman has delivered
(http://ocw.jhsph.edu/courses/demographicmethods/PDFs/IDMGlossary.pdf). Based on this
definition, woman can be classified as follows: a nulliparous woman (who has not given
birth previously), a primiparous woman (who has given birth once), a multiparous woman
(who has given birth more than once), a grand multiparous woman ( who has already
delivered five or more foetuses), and a great grand multiparous woman (a woman who has
delivered seven or more foetuses). Jun Bai et al. (2002, p. 274) proposed a different
classification after considering obstetric complications, neonatal morbidity, and perinatal
mortality as follows: nulliparity, low multiparity (parity 1, 2, and 3), and grand multiparity

(parity 4 to 8).

Primiparity is significantly different to multiparity in case of normal deliveries, because in
multiparity women, their uteruses are physiologically more efficient because their
contractions may be well coordinated. The average first stage in a multiparity woman is
significantly faster than in a primiparous woman, mainly because of the rate of cervical
dilation (Vahratian et al., 2006, p. 12). However, grand-multiparious women have a longer
latent phase of delivery than either nulliparous or multiparous women but then begin to
dilate more rapidly. After 6 centimetres of dilation, partogram® curves for multiparous and
grand-multiparous women become similar in pattern. It means that additional parity level

does not appear to continue to improve delivery progress (Gurewitsch et al., 2002, p. 1331).

*Nulliparous: woman who has not given birth previously
*Grand multiparous: woman who has already delivered five or more fetuses
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2.3.4. Access to health services for delivery

According to McCarthy & Maine (1992, p. 27), access to health facilities must be articulated
in a wider concept. It does not merely cover access to physical health care but it also entails
access to have an adequate treatment. In developing countries, such access is limited. These
barriers are apparently seen more in rural areas compared to urban areas, not only in terms
of physical distance, but also in terms of financial barriers, shortages of trained personnel,

and poor performance on the part of trained personnel (McCarthy and Maine 1992, p. 27).

Many women around the world face difficulties during pregnancy and child birth. The use of
health services and other health care facilities are likely to have important effects on
pregnancy and delivery outcomes, as well as on support systems in the home and the

community.

2.3.5. Use of antenatal care

The WHO recommended that four antenatal care (ANC) visits provide essential services to
improve maternal health status. Antenatal care (ANC) is the check up for a pregnant woman
in order to know her health condition and the health of the baby. The goal of ANC is to take
care of the condition of the mother during pregnancy until the delivery and have a healthy
baby. According to the Indonesia Demographic and Health Survey 2007 (CBS & Macro, 2007,
p. 129) antenatal care is classified by the type of provider, the number of ANC visits made,
the stage of pregnancy at the time of the first ANC visit, and the services and information
provided during antenatal care, including whether a tetanus toxoid injection was given to
the pregnant woman. During antenatal care, every pregnant woman and their families are
given information about complications during delivery. They are also advised that, in case
some complications happen, they should seek health care in order to get help for the safety
of mother and the baby. Although antenatal care coverage has generally improved
significantly in recent years, it is recognized that the antenatal care services that are

currently available in many parts of the world fail to meet the recommended standards.

5Partogram: is a reflector of the recorded events during the process of giving birth to a child in a

postcard size paper
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There were noticeable increases in the use of antenatal care in developing countries during
the 1990s. The greatest progress has been seen in Asia, mainly as a result of rapid changes
in a few large countries such as Indonesia. Significant increases also took place in the
Caribbean and Latin America, and the countries in these areas have had relatively high levels
of antenatal care. In Sub-Saharan Africa, by contrast, antenatal care use increased only
marginally over the decade (although levels in Africa are relatively high compared to those

in Asia) (WHO, 2003, p. 5).

2.3.6. Place of residence

Based on IDHS 2007 (CBS & Macro, 2007), the residence of the respondents is categorized in
two groups, rural and urban. A rural area is usually related to more deprivation while in
contrast, an urban area is related to less deprivation. Another fact highlighted by Reading et
al (1993, p. 1458-1462) is that living in rural areas has considerable inconvenience compared
to living in urban areas which could be due to social or environmental differences as well as
the level of deprivation. The present study will examine if there is any differential between

rural and urban areas of Indonesia with respect to complications during delivery.

2.3.7. The influence of socio-economic factors on delivery complications

The risk of dying is strongly influenced by one’s position in the society. In most cases and for
most diseases, including maternal mortality, poor people and the disadvantaged are more
likely to die than are more wealthy people (McCarthy and Maine 1992, p. 28). The status of
a woman in the family and in the community can be related to the level of education, their
occupation, their level of personal income or wealth, and their autonomy. At the family
level, status can be associated with family income, occupation and education of the family
members. However, women’s education and socioeconomic status are inversely associated
with maternal mortality related to complications during delivery. In developed countries, in
the late 19" and early 20" centuries in Britain, women in the middle and upper classes
actually experienced higher mortality than did poorer women (Loudon 1986, p. 606-608).
This was related to the use of “interventionist obstetrics” including excessive use of

chloroform and forceps by physicians, with the result that midwives using less invasive
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approaches provided safer deliveries to the patients, who were poorer than the patients of

physicians.
2.4. METHODOLOGY

2.4.1. Data source and limitations

This study is based on an original analysis of a dataset created from the 2007 Indonesia
Demographic and Health Survey (IDHS 2007). This is a national survey in Indonesia
supported by the Demographic Health Surveys Program which aims primarily to collect
information on fertility, family planning, maternal and child health, maternal mortality and
awareness of HIV/AIDS and other sexually transmitted infections (CBS, 2008). Four types of
questionnaires have been used for collecting data at the IDHS 2007. These questionnaires
consist of (i) household questionnaire, (i) women’s questionnaire, (iii) men’s questionnaire

and (iv) young adult questionnaire (CBS, 2007).

Data collected from the household questionnaire and women’s questionnaire are used in
this study. Information from each household questionnaire is used to record all the data
from family members and people who come to visit to this family or visitors to the selected
households in a particular location (urban and rural). Information for each person regarding
age, sex, education and relationship to the head of the household is collected. The essential
intention of this questionnaire is to identifying women and men who are eligible for

personal interviews.

The women’s questionnaire has been used to collect all information from women who are
currently married or ever married and aged between 15 and 49 years. Every woman was
then asked to respond to a set of a questions related to their background; marriage; birth
history; contraceptive knowledge and use; pregnancies during the past five years, postnatal
care and breastfeeding practices for the most recent child birth; immunization of the most
recently born child; health and nutrition for the most recently born child; and sexual activity.
This is the information that has been used in this study. In addition, other supporting
sources of data are utilised such as the four proceeding IDHSs (1991; 1994; 1997 and 2002-
2003), health statistics published by the Ministry of Health and other relevant documents.
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Table 2.1. Operational definition of key variables used in the present study.

Variable

Explanation

Operational definition

Dependent Variable

Complications
delivery

during

Complications which
happened to mothers
during delivery which can
be from breaking of water,
excessive vaginal bleeding,
fever, swollen limbs,
prolonged labour, fainting,

1 =Had a complication
2 =Did not have a
complication

breathlessness, and
tiredness
Independent Variables
Education Attained level of formal | 1 =Primary and below
education 2 = Above primary but
below university
3 = University
Age The specific age of | 1=15-19
currently ever  married | 2 =20-34
women in the range 15 to | 3 =35 and above
49 years
Parity How many children were | 1=0-2
born alive to the woman? | 2 = 3 thru highest
Access to health services | Where did the ever|1=Home
for delivery married woman aged 15 to | 2 = Public
49 years come for delivery | 3 =Private
4 = Other

Use of antenatal care

Whether the ever married
woman aged 15 to 49 had
had antenatal care during

1=0(No antenatal care)
2 = 1-3 (Between 1 and 3
antenatal care visits)

her pregnancy 3 =24 (4 or more
antenatal care visits)
Place of residence Types of residence 1 =Urban
2 =Rural
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2.4.2. Unit of analysis

The unit of analysis in this study is the ever married woman included in the sample aged 15
to 49 years who lived in Indonesia during the survey (2007). Based on the IDHS 2007
dataset, 15,334 women (5,906 in urban and 9,428 in rural) had given birth in the five years
preceding the survey. Information about complications during delivery was collected from

women who had given birth in the five years preceding the survey.

2.4.3. Variables selected in analysis

Based on the discussion of the theoretical framework, a set of variables has been selected
for analysis in the present study. The selection of the relevant variables is constrained by the
number of variables about which information was collected at the Indonesia Demographic
and Health Survey 2007. Based on the purpose of this research and the availability of data,
there is one measurable dependent variable, namely complications during delivery. The
independent variables comprise education, age, parity, access to health services for
delivery, use of antenatal care, and place of residence. The variables and their operational

definitions are given in Table 2.1.

2.4.4. Method of Analysis

The 2007 IDHS data have been analysed statistically using univariate, bivariate and
multivariate analyses. Univariate analysis has been used to examine the frequency
distribution of each independent variable. Bivariate analysis has been used to examine the
relationship between the dependent and an independent variable at a time, or between any
two independent variables. Finally, multivariate analysis (linear regression) has been used to
analyse the relationship of the dependent variable with more than one independent

variable at a time.
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2.4.5. Data Management

The data analyses are performed by using the Statistical Package for Social Sciences (SPSS)
Version 17. The datasets are first made according to the unit of analysis and all of the
selected variables are recoded. Prescribed weights are used before the various tables or

regressions equations were generated.

2.5. SUMMARY

Many studies have been conducted to find out which factors have influence on
complications during delivery. The studies reviewed in this chapter provide varied findings
and could be contrasted one to another. Some of the factors which are already mentioned
in the previous paragraphs are illustrated in the McCarthy and Maine framework of

analyzing the determinants of maternal mortality.

This study will examine only selective factors which have an influence on complications
during delivery. These factors include education, age, parity, access to health services for
delivery, use of antenatal care and use of modern care for delivery. The scope of the
analysis constrained due to limitations of time and the availability of the data which is fully

based on IDHS 2007 as the primary data.

*khkkkhkkk
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CHAPTER THREE

FACTORS INFLUENCING COMPLICATIONS DURING DELIVERY:
RESULTS OF UNIVARIATE, BIVARIATE AND MULTIVARIATE ANALYSIS

3.1. INTRODUCTION

This chapter presents the results of the analysis of factors which are assumed to influence
the incidence of complications during delivery in Indonesia, based on data collected at the
2007 Indonesia Demographic and Health Survey (2007 IDHS). The factors influencing
complications during delivery, or the independent variables, examined in this chapter are
education, age, parity, access to health services, antenatal care and place of residence. The
types of complications, or the dependent variables are breaking of water, excessive vaginal
bleeding, fever, prolonged labour, swollen limbs, fainting, breathlessness and tiredness. The
independent and the dependent variables pertain to the units of analysis, i.e., individual

women who have given birth in the five years preceding of the survey.

The analyses done in this chapter are based on univariate, bivariate and multivariate
statistical analyses of the factors influencing complications during delivery in Indonesia
2007. The analyses have been done by using the statistical computer software SPSS Version
17. The univariate analysis is employed to count the frequencies of the independent
variables and the incidence of various complications during delivery experienced by the
women who gave birth in the five years preceding the survey 2007. The bivariate analysis is
used in order to examine the associations between the independent factor and the
incidence of complications during delivery, and to identify those factors that have
statistically significant associations with the incidence of complications during delivery in
Indonesia 2007. Finally, the multivariate analysis is employed with the purpose of measuring
the effects of the most significant factors which contribute to the incidence of complications

during delivery in Indonesia 2007 after controlling for the effects of other factors.

This chapter consists of four sections. It begins with the introduction, followed by a
description of the background characteristics of the women (respondents to the IDHS 2007

who had given a birth in the five years preceding the survey), followed by discussions of the
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results of bivariate and multivariate analyses of the factors influencing complications during

delivery in Indonesia, and the conclusion.

3.2. CHARACTERISTICS OF THE WOMEN (RESPONDENTS)

The sample of respondents considered in this research are ever married women aged 15 to
49 years who lived in Indonesia during the survey (2007) and who gave birth in the five
years preceding the survey. The total number of such respondents is 15,334, of whom
61.5% (9,428) lived in rural areas (Table 3.1). This may explain why a lot of the respondents
(45.1 %) have low educational level (primary and below). Respondents who graduated from
primary school were counted as about 55% (8,423) of respondents, and 1,206 (7.9% of all

these respondents) went to university.

Age and parity data indicate that most of the respondents are young. About 3.3% (500)
respondents are aged 15-19 years, indicating they were married when they were teenagers.
Of the 15,334 respondents, 75.5% (11,578) were under 35 years old, and 59.7% had 2
children or less. The women who gave birth in the five years preceding the survey are
younger (median age 29.7 years) compared to all women in the sample (median age 34.8
years), and the smaller proportion having two or fewer parity (59.7%) among them
compared to the larger proportion (69.9%) having two or fewer parity among women in the
entire sample (CBS et al, 2008. Table 4.4) indicates that the group of women who gave birth
in the five years preceding the survey is a more fertile group. The high percentage of
women living in rural areas and about one half of the women having low education are
probably two important factors that have influenced most of the women for whom data are
available (57.9%) to decide to seek home health services compared to public (12.9%) or
private (29.0%) health services. Surprisingly, even though most of the respondents lived in
rural areas and had not graduated from primary school, a large percentage (78.7%) of them
were very active in attending antenatal care (more than 4 times). Table 3.1 also indicates
that there were 880 (5.7%) respondents who had not ever attended antenatal care during
their pregnancy, in spite of the fact that attending antenatal care is widely publicised in the

community through messages from the Ministry of Health.
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Table 3.1. Characteristics of respondents based on independent variables

Variable Categories Respondents
Number Percentage
Education Primary and below 6,911 45.07
between primary and below 7,217 47.07
university |
University 1,206 7.86
Total 15,334 100.00
Age 15-19 500 3.26
20 — 34 years 11,078 72.24
35 and above 3,756 24.49
Total 15,334 100.00
Median age (women aged 29.7 years
15-49 who gave birth in the
last 5 years)
Median age of entire 34.8 years
sample (all women aged 15-
49 years)
Parity 0-2 9,161 59.74
>3 6,173 40.26
Total 15,334 100.00
Access to health | 4ome 8,848 57.70
services for delivery -
Public 1,971 12.85
Private 4,436 28.93
Other 29 0.19
Total 15,284 99.67
Antenatal care 0 880 5.74
1-3 2,389 15.58
>4 12,065 78.68
Total 15,334 100.00
Place of residence Urban 5,906 38.52
Rural 9,428 61.48
Total 15,334 100.00

Source: Computed by the author from the 2007 IDHS dataset
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3.3. FACTORS INFLUENCING COMPLICATIONS DURING DELIVERY IN INDONESIA

The relationships between selected incidents of complications during delivery and the
factors that are assumed to influence their incidence are presented in Table 3.2. In a
bivariate analysis, the association of two variables are considered to be statistically
significant if its p value is less than 0.05 (Pallant, 2001. p. 217). The degree of association
and the direction of association between any two variables are evaluated on the basis of its
Phi value and Pearson’s R coefficient. The independent variables showing statistically
significant and strong associations with the dependent variables in a bivariate analysis are

selected for further examination by using multivariate analysis.

The types of delivery complication that have an association with most of the independent
variables are breaking of water and excessive vaginal bleeding (Table 3.2). These types of
complications are significantly associated with all of independent variables, namely
women’s education, age, parity, access to health services for delivery, antenatal care and

place of residence.

In the case of breaking of water and excessive vaginal bleeding, the Phi coefficients tend to
be higher than the Phi coefficients for other types of complication, and both of them have
positive associations (i.e., the Pearson’s r values are positive) with education, access to
health services for delivery and antenatal care but they have negative association with age,
parity and place of residence. The association between breaking of water and education,
access to health service, or antenatal care or place of residence have absolute Phi values
higher than 0.10, (0.180, 0.137, 0.091 and -0.120 respectively), and the association between
excessive vaginal bleeding and education, access to health service, antenatal care or place of
residence have almost similar Phi values (0.246, 0.130, 0.119, and -0.123, respectively)
(Table 3.2). According to Pallant (2001, p. 217) these Phi coefficient are considered to
indicate low association, while the other absolute Phi values that are smaller than 0.10, are
categorized as indicating weak association. Therefore, considering these criteria (i.e., p-
value and Phi-coefficient), the relationships between breaking of water and excessive
vaginal bleeding as dependent variables and education, access to health service, antenatal
care and place of residence as independent variable are further analysed by using

multivariate analysis.
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Table 3.2. The association of various types of delivery complications with socio-demographic
and health variables and related statistics, Indonesia 2007.

Type of delivery Socio-demographic and health variables Statistic
complication Education | Age Parity Access to | Antenatal | Place of
health Care residence
service

Breaking of | 516.06 35.87 57.89 303.53 126.64 217.84 X2
water 0.000 0.00 0.00 0.00* 0.00* 0.000 P

0.183 0.048 -0.061 0.141 0.091 -0.119 Phi

0.183 -0.011 | -0.061 0.137 0.091 -0.119 Pearson's R
Excessive 865.77 21.58 12.20 284.05 215.40 268.78 X2
vaginal bleeding | 0.00 0.00 0.00 0.00* 0.00* 0.000 P

0.283 0.038 -0.028 0.136 0.119 -0.132 Phi

0.237 0.016 -0.028 0.130 0.118 -0.132 Pearson's R
Fever 74.35 4.09 3.72 98.84 14.86 17.45 X2

0.00 0.129 0.054 0.00* 0.00* 0.000 P

0.07 0.016 -0.016 0.08 0.031 -0.034 Phi

0.069 0.012 -0.016 0.05 0.030 -0.034 Pearson's R
Prolonged 25.39 0.504 411 39.29 18.55 22.53 X2
labour 0.00 0.780 0.043 0.00* 0.00* 0.000 P

0.041 0.006 -0.016 0.051 0.035 -0.038 Phi

0.038 -0.001 | -0.016 0.041 0.034 -0.038 Pearson's R
Swollen limbs 26.55 0.793 0.087 31.76 2.94 0.294 X2

0.00 0.670 0.768 0.00* 0.23 0.588 P

0.042 0.007 0.002 -0.046 0.014 0.004 Phi

0.039 0.001 0.002 -0.001 0.014 0.004 Pearson's R
Fainting 78.09 1.61 0.51 33.08 9.93 1.14 X2

0.00 0.447 0.478 0.00* 0.007* 0.286 P

0.071 0.01 -0.006 0.047 0.025 -0.009 Phi

0.069 0.00 -0.006 0.020 0.021 -0.009 Pearson's R
Breathlessness 96.43 2.87 1.68 18.72 19.09 4.68 X2

0.00 0.238 0.196 0.00* 0.00* 0.03 P

0.079 0.014 0.010 0.025 0.035 0.017 Phi

0.076 0.006 0.010 -0.018 0.032 0.017 Pearson's R
Tiredness 117.16 3.11 0.853 24.1 7.79 0.537 X2

0.00 0.211 0.356 0.00* 0.02* 0.464 P

0.087 0.014 -0.007 0.040 0.022 -0.006 Phi

0.087 0.009 -0.007 0.023 0.022 -0.006 Pearson's R

(*) has significant correlation with P value < 0.05.

Source: Computed by the author from the 2007 IDHS dataset

Even though fever exhibits statistically significant associations with four of the six socio-
demographic and health variables (Table 3.2), their Phi coefficients are very low (lower than
0.10). These phenomena of statistically significant association but very low Phi values, are
found to be true also in the cases of prolonged labour, swollen limbs, fainting,

breathlessness and tiredness.

The only variable appearing to have a strong and statistically significant association with
breathlessness is education. Access to health service and antenatal care are also

significantly associated with breathlessness, but not strongly. The other variables do not
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exhibit any association with breathlessness. The incidence of tiredness is strongly and
significantly associated with education and to a much lesser extent, by access to health

services for delivery and antenatal care.

The following section reviews the statistically significant associations of selected factors
with complications during delivery in Indonesia. Frequency data of the significant selected

complications within each factor are presented and discussed in the following sections.

3.3.1 Education

Tables 3.3.1 and 3.3.2 present the distribution of respondents who experienced
complications during delivery according to their education level (primary and below, above
high school and university). According to Table 3.3.1, excessive vaginal bleeding accounted
for the largest percentage of complications during delivery (28.6%) (see the last row of Table
3.3.1 corresponding to the columns marked “Yes”). Breaking of water is the next most major
complication, which accounted for 15.9% of total complications. Interestingly, these two
types of complications (breaking of water and excessive vaginal bleeding) have exhibited
stronger associations with education than the other selected complications (Table 3.2).
Moreover, these two types of complications during delivery accounted for 44.5% of all
complications. While fever, prolonged labour, swollen limbs, fainting, breathlessness and
tiredness show statistically significant associations with education, each of these

complications accounts for about 10% or less of the total complications.

Tables 3.3.1 and 3.3.2 show that women with higher education (i.e., above Primary and
below University and university) appear to have a greater propensity for most of these
complications compared to women with lower education (i.e., primary and below). Nearly
31% of the women with university education had experienced premature breaking of water
compared to 19.9% with above primary but below university education and 9.2% with
primary and below education. The incidence of excessive vaginal bleeding occurred among
51.1% of the respondents who went to university but only among 17.7% of respondents
who did not graduate from primary school. The same is true of other delivery complications.

In the cases of premature breaking of water, excessive vaginal bleeding and fever, women
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with the highest education level are three times more likely to have experienced these

delivery complications compared to women with the lowest educational level.

Table 3.3.1. The association of breaking of water, excessive vaginal bleeding, fever and

prolonged labour with education, Indonesia 2007.

Education Breaking of water Excessive vaginal Fever Prolonged Total
levels (Number and bleeding (Number and labour (Number and
percentage) (Number and percentage) (Number and percentage)
percentage) percentage)
No Yes No Yes No Yes No Yes
Primary and | 6,274 637 5,691 1,220 6,766 145 6,428 483 6,911
below (90.8) (9.2) (82.3) (17.7) (97.9) (2.1) (93.0) (7.0) (100.0)
Above 5,784 1,433 4,664 2,553 6,934 283 6,634 583 7,217
Primary and | (80.1) (19.9) (64.6) (35.4) (96.1) (3.9) (91.9) (8.1) (100.0)
below
University
University 834 372 590 616 1,130 76 1,072 134 1,206
(69.2) (30.8) (48.9) (51.1) (93.7) (6.3) (88.9) | (11.1) (100.0)
Total 12,892 | 2,442 | 10,945 4,389 14,830 504 14,134 | 1,200 15,334
(Number (84.1) (15.9) (71.4) (28.6) (96.7) (3.3 (92.2) (7.8) (100.0)
and
percentage)

Source: Computed by the author from the 2007 IDHS dataset

Table 3.3.2. The association of swollen limbs, fainting, breathlessness and tiredness with
education, Indonesia 2007.

Education Swollen limbs Fainting Breathlessness Tiredness Total

levels (Number and (Number and (Number and (Number and (Number and
percentage) percentage) percentage) percentage) percentage)
No Yes No Yes No Yes No Yes

Primary and | 6,811 100 6,812 99 6,324 587 6,528 383 6,911

below (98.6) (1.4) (98.6) (1.4) (91.5) (8.5) (94.5) (5.5) (100.0)

Above 7,068 149 7,022 195 6,408 809 6,555 662 7,217

Primary and | (97.9) (2.2) (97.3) 2.7 (88.8) | (11.2) (90.8) 9.2 (100.0)

below

University

University 1,163 43 1,141 65 995 211 1,046 160 1,206

(96.4) (3.6) (94.6) (5.4) (82.5) (7.5) (86.7) (13.3) (100.0)

Total 15,042 292 14,975 359 13,727 | 1607 14,129 1,205 15,334

(Number (98.1) (7.9 97.7) (2.3 (89.5) | (10.5) (92.1) (7.9 (100.0)

and

percentage)

Source: Computed by the author from the 2007 IDHS dataset

3.3.2. Age

The distribution of the selected complications according to the age of the respondents is
presented in Table 3.3.3. The chances of premature breaking of water and excessive vaginal
bleeding appear, first to increase between the age-groups 15-19 years and 20-24 years and
then decrease slightly at the next age-group of 35 years and more. However, the differences

in these two types of delivery complications by age are not large.
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Table 3.3.3. The association of breaking of water, excessive vaginal bleeding, fever,
breathlessness and faint with age, Indonesia 2007.

Age groups Breaking of water Excessive vaginal bleeding Total
(Percentage and Number) (Percentage and Number) (Number and percentage)
No Yes No Yes

15-19 years 457 43 403 97 500

(91.4) (8.6) (80.6) (19.4) (3.3)
20 — 34 years 9,211 1,867 7,867 3,211 11,078
(83.1) (16.9) (71.0) (29.0) (72.2)

35years and 3,224 532 2,675 1,081 3,756
above (85.8) (14.2) (71.2) (28.8) (24.5)
Total (Number 12,892 2,442 10,945 4,389 15,334
and (84.1) (15.9) (71.4) (28.6) (100.0)

percentage)

Source: Computed by the author from the 2007 IDHS dataset

3.3.3 Parity

Parity is the number of children ever born to a woman. In this thesis respondents are
classified into two groups, namely Low Parity (the first group) that includes women who
have given to two or fewer children, and High Parity (the second group) that includes
women who have given birth to three or more children. The distribution of the selected

complications associated with parity of the respondents is presented in Table 3.3.4.

Table 3.3.4 The association of breaking of water, excessive vaginal bleeding, prolonged
labour with parity, Indonesia 2007.

Parity Breaking of water Excessive vaginal Prolonged labour Total
(Percentage and bleeding (Percentage and (Number and
Number) (Percentage and Number) Number) percentage)
No Yes No Yes No Yes
0-2 7,533 1,628 6,443 2,718 8,411 750 9,161
(82.2) (17.8) (70.3) (29.7) (91.8) (8.2) (100.0)
3 or more 5,359 814 4,502 1,671 5,723 450 6,173
(86.8) (13.2) (72.9) (27.1) (92.7) (7.3 (100.0)
Total 12,892 2,442 10,945 4,389 14,134 1,200 15,334
g;']‘émber (84.1) (15.9) (71.4) (28.6) (92.2) 7.8) (100.0)
percentage

Source: Computed by the author from the 2007 IDHS dataset

According to Table 3.2, parity exhibits a weak negative association with premature breaking
of water, excessive vaginal bleeding, and prolonged labour. Table 3.3.4 shows that the
incidence of premature breaking of water, excessive vaginal bleeding, and prolonged labour
tends to be higher among low parity women (17.8%, 29.7% and 8.2%, respectively)
compared with high parity women group (13.2%, 27.1% and 7.3%, respectively). Previous
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research (Majoko et al, 2004, p. 198; Jun Bai et al, 2002, p. 274) strongly suggests that parity
is associated with the incidence of delivery complications. Majoko et al. (2004, p. 198) found
that nulliparous women had an increased risk of pregnancy complications, however, high
parity women with no previous complicated pregnancy have low complication risk. Jun Bai
et al. (2002, p. 274) reported that, compared with low multiparity (parity 1, 2, and 3),
mothers and babies of nulliparity and grand multiparity (parity 4 to 8) are at higher risk of
developing pregnancy complications. Therefore, it might be suggested that, in cases of
complications during delivery in Indonesia, women with lower parity experience higher
proportions of delivery complications compared with women of higher parity. Humphrey
(2003, p. 295) found that women with higher parity were significantly older than women
with lower parity. However, this author also reveals that women with higher parity do not

have an increased likelihood of poor pregnancy outcomes.

3.3.4. Access to health services for delivery

The number of women giving birth in the five years preceding the survey for whom
information is available about both delivery complications and access to health services for
delivery is 15,284. Table 3.3.5 shows that of these 15,284 women, 8,848 (57.9%) used home
health services and 6,407 (41.9%) used public and private health services. The type of health
services for delivery is associated significantly with all the selected delivery complications
(Table 3.2). However, only two types of delivery complications, namely premature breaking
of water and excessive vaginal bleeding exhibit a strong association with access to health
services for delivery, as indicated by the Person’s R value of greater than 0.10 (Table 3.2).
The proportions of women with complications are lower among those who had home
deliveries compared to those who had hospital deliveries (public and private combined). For
example, 20.3% of the women who used public health services and 22.7% of those who
attended private health services experienced premature breaking of water as compared to
about 11.6 % women those used the home services for delivery. Similarly, in the case of
excessive vaginal bleeding, about 27.1% of the women using public health services and
36.2% of women using private health services had this delivery complication compared to
29.7% of the women having home delivery. These patterns are generally true of the other
delivery complications such as, fever, prolonged labour, swollen limbs, fainting,
breathlessness and tiredness (Table 3.3.5 and 3.3.6).
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Home health service is commonly associated with traditional birth attendance with low skills
and facilities to handle severe complications. In the case of the most delivery complications,
the respondents are referred to public and private health services with modern facilities.
The findings of Tables 3.3.5 and 3.3.6 probably indicate that most of the women with
pregnancy complications are referred to public and private health services, where they
deliver with complciations.

Table 3.3.5. The association of breaking of water, excessive vaginal bleeding, fever and
prolonged labour with access to health service, Indonesia 2007.

Access to Breaking of water Excessive vaginal Fever Prolonged labour Total
health (Number and bleeding (Number and (Number and (Number and
service for percentage) (Number and percentage) percentage) percentage)
delivery percentage)
No Yes No Yes No Yes No Yes
Home 7,823 1,025 6,779 2,069 8,648 200 8,250 598 8,848
(88.4) (11.6) (70.3) (29.7) (97.7) (2.3) (93.2) (6.8) (57.9)
Public 1,571 400 1,280 691 1,843 128 1,772 199 1,971
(79.7) (20.3) (72.9) (27.1) (93.5) (6.5) (89.9) (10.1) (12.9)
Private 3,430 1,006 2,830 1,606 4,261 175 4,039 397 4,436
(77.3) (22.7) (63.8) (36.2) (96.1) (3.9 (91.1) (8.9) (29.0)
Other 24 5 19 10 28 1 24 5 29
(82.6) (16.4) (65.5) (34.5) (96.6) (3.4) (82.8) (7.2) (0.2)
Total 12,848 | 2,436 10,908 4,376 14,780 504 14,085 1,199 15,284
(Number (84.1) (19.9) (71.4) (28.6) (96.7) (3.3) (92.2) (7.8) (100.0)
and
percentage)

Source: Computed by the author from the 2007 IDHS dataset

Table 3.3.6. The association of swollen limbs, fainting, breathlessness and tiredness with

access to health service, Indonesia 2007.

Access to Swollen limbs Fainting Breathlessness Tiredness Total
health (Number and (Number and (Number and (Number and (Number
service for percentage) percentage) percentage) percentage) and
delivery No Yes No Yes No Yes No Yes percentage)
Home 8,697 151 8,681 167 7,903 945 8216 632 8,848
(98.3) (1.7) (98.1) (1.9 (89.3) (10.7) (92.9) (7.1) (57.9)
Public 1,903 68 1,892 79 1,721 250 1,769 202 1,971
(96.5) (3.5) (96.0) (4.0 (87.3) (12.7) (89.8) (10.2) (12.9)
Private 4,369 67 4,329 107 4,028 408 4,070 366 4,436
(98.5) (1.5) (97.6) (2.4) (90.8) 9.2) (91.7) (8.3) (29.0)
Other 29 0 29 0 27 2 25 4 29
(100.0) | (0.0) (100.0) (0.0 (93.1) (6.9) (86.2) (13.8) (0.2)
Total 14,998 286 14,931 353 13,679 1605 1,4080 1204 15,284
(Number (98.1) (1.9) 97.7) (2.3) (89.5) (10.5) (92.1) (7.9) (100.0)
and
percentage)

Source: Computed by the author from the 2007 IDHS dataset
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3.3.5. Antenatal Care

It can be observed from Tables 3.3.7 and 3.3.8 that 14,454 of 15,334 (94.3%) respondents

had one or more antenatal care (ANC) visits. A large percentage (78.7%) of the women had

four or more ANC visits. In Indonesia, women are recommended to make at least four ANC

visits during their pregnancy; thus it is good to find that such a large percentage of women

giving birth in the five years preceding the survey had complied with this recommendation.

Interestingly, the more often the women attended antenatal care, the greater was their

chances of experiencing a delivery complication. Of the women who had four or more

antenatal care visits, more than 30% had experienced excessive vaginal bleeding, and more

than 17% had experienced premature breaking of water.

Table 3.3.7. The association of breaking of water, excessive vaginal bleeding, fever and
prolonged labour with frequency of antenatal care visits, Indonesia 2007.

Frequency of Breaking of water Excessive vaginal Fever Prolonged labour Total
antenatal (Number and bleeding (Percentage and (Percentage and (Number
acre visits Percentage) (Percentage and Number) Number) and
Number) percentage)
No Yes No Yes No Yes No Yes
0 828 52 764 116 863 17 841 39 880
(94.1) (5.9) (86.8) (13.2) (98.1) (1.9) (95.6) (4.4) (5.7)
1-3 2,117 272 1,891 498 2,333 56 2,220 169 2,389
(88.6) (11.4) (79.2) (20.8) (97.7) (2.3) (92.9) (7.1) (15.6)
>4 9,947 2,118 8,290 3,775 11,634 431 11,073 992 12,065
(82.4) (17.6) (68.7) (31.3) (96.4) (3.6) (91.8) (8.2) (78.7)
Total 12,892 2,442 10,945 4,389 14,830 504 14,134 | 1,200 15,334
(Number and (84.1) (15.9) (71.4) (28.6) (96.7) (3.3) (92.2) (7.8) (100.0)
percentage)

Source: Computed by the author from the 2007 IDHS dataset

Table 3.3.8. The association of fainting, breathlessness and tiredness with
attendance to antenatal care, Indonesia 2007

Time of Fainting Breathlessness Tiredness Total
attendance (Percentage and (Percentage and (Percentage and (Number
Number) Number) Number) and
No Yes No Yes No Yes percentage)

0 863 17 825 55 823 57 880

(98.1) (1.9) (93.8) (6.2) (93.5) (6.5) (5.7)
1-3 2,353 36 2,148 241 2,227 162 2,389

(98.5) (1.5) (89.9) (10.1) (93.2) (6.8) (15.6)
>4 11,759 306 10,754 1,311 11,079 986 12,065

(97.5) (2.5) (89.1) (10.9) (91.8) (8.2) (78.7)
Total 14,975 359 13,727 1,607 14,129 | 1,205 15,334
(Number and 97.7) (2.3) (89.5) (10.5) (92.1) (7.9 (100.0)
percentage)

Source: Computed by the author from the 2007 IDHS dataset

36




3.3.6. Place of residence

The distribution of women giving birth in the five years preceding the survey who had

experienced premature breaking of water, excessive vaginal bleeding, fever, prolonged

labour and breathlessness according to their place of residence is shown in Table 3.3.9.

Most of the delivery complications have a negative association with place of residence, i.e.,

urban women have a greater propensity to experience delivery complications compared to

rural women. This is indicated by the negative value of Pearson’s R (Table 3.2). In particular,

premature breaking of water and excessive vaginal bleeding exhibit strong (but negative)

associations with place of residence, as indicated by the values Phi which are greater than
0.10 (Table 3.2).

Table 3.3.9 The association of breaking of water, excessive vaginal bleeding, fever,
prolonged labour and tiredness with place of residences, Indonesia 2007.

Place of | Breaking water Excessive Fever Prolonged Breathlessness Total
residences (Percentage and | vaginal bleeding | (Percentage and labour (Percentage (Number
Number) (Percentage and Number) (Percentage and and Number) and
Number) Number) percentage
No Yes No Yes No Yes No Yes No Yes
Urban 4,640 1,266 | 3,769 | 2,137 | 5,667 239 5,367 539 5,667 239 5,906
(78.6) (21.4) | (63.8) | (36.2) | (96.0) (4.0 (90.9) (9.1) (96.0) (4.0 (38.5)
Rural 8,252 1,176 | 7,176 | 2,252 | 9,163 265 8,767 661 9,163 265 9,428
(87.5) (12.5) | (76.1) | (23.9) | (97.2) (2.8) (93.0) (7.0) 97.2) (2.8) (61.5)
Total 12,892 | 2,442 | 10,945 | 4,389 | 14,830 504 14,134 | 1,200 | 14,830 504 15,334
g’;‘]‘émber ©41) | (159) | (71.4) | (286) | 96.7) | (33) | 922) | 7.8 | 96.7) | (33) | (100.0)
percentage)

Source: Computed by the author from the 2007 IDHS dataset
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3.4. MULTIVARIATE ANALYSIS

From the foregoing univariate and bivariate analyses, it is clear that premature breaking of
water and excessive vaginal bleeding are the two main delivery complications (the
dependent variables) experienced by women giving birth in the five years preceding the
survey. Further, among the variables associated with these delivery complications,
education, access to health services for delivery, frequency of antenatal care visits and place
of residence are the main predictors of the dependent variables. Since the predictors do not
act in isolation, but rather simultaneously to affect the dependent variables, a multivariate
linear regression analysis has been carried out in order to examine the effects of the

predictors taken together on the dependent variables.

The results of the multivariate analysis are shown in Table 3.4. These results indicate that
the incidences of premature breaking of water or excessive vaginal bleeding increases with
increasing level of education, increasing qualification of delivery health services (in the
order: home-public-private), increasing frequency of antenatal care attendance, and when
the women lived in urban area (Table 3.4). Based on the values of standardized Beta
coefficients, education has a stronger influence on premature breaking of water or
excessive vaginal bleeding (0.141 and 0.200) than access to health services for delivery
(0.063 and 0.028), frequency of antenatal care (0.027 and 0.046), and place of residence (-
0.043 and -0.048).

The effects of education on pregnancy outcome are not direct, but might be exerted
through the other factors. Savitz et al. (2004, p. 322) reported that socioeconomic
indicators, including education appear to have complex joint effect patterns among racial
subgroups of America. For example, white women who had low income and low education
were at the greatest risk for pre-term birth, but among African Americans, the risk increased
with advancing education. These authors suggested that among the lowest educated group,
those who attended prenatal care, may be more respectful of the traditional birth
attendants and kept appointments more seriously compared to the women who had more

education.

In the present research, education covers formal education only. Health aspects of health

and safe delivery are not included in the subjects of formal education in Indonesia.
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Therefore, increasing education does not have direct correlation with an increase in
knowledge about delivery complications. Data in Table 3.4 can be interpreted to mean that
low educated women who attended antenatal care regularly, tended to be more consistent
and aware in following the protocol of health and safe delivery that they accepted from

professional birth attendants than did women with higher education levels.

In a paternalistic community, such as that existing in Indonesia, social status is important for
gaining respect and trust of the people. In Indonesia, especially in a traditional community,
birth attendants are held in high esteem in a society. Women who have low education as
well as those who live in rural areas are more respectful of the birth attendants. As a result,
the traditional women such as those living in rural areas would be more obedient in

following the health and safe delivery guidelines provided by the birth attendants.

Table 3.4 also indicates that types of health services for delivery significantly affect the
incidence of premature breaking of water and excessive vaginal bleeding (p = 0.000 and
0.002). The incidence of premature breaking of water and excessive vaginal bleeding
occurred more often in the group who attended private and public health services
compared with who attended home health services. Private and public health services have
better facilities compared with home health services. Women who delivered using home
health services are likely to be referred to public or private health services when they
experience severe premature breaking of water or excessive vaginal bleeding. Therefore
data in Table 3.4 probably indicate that, respondents who had experienced premature
breaking water or excessive vaginal bleeding have sought public or private health services as
better alternatives to home health services. This finding is consistent with the evidence
found by Chowdhury et al. (2004, p. 4) in the case of haemorrhage during the period
immediately following delivery. Chowdhury et al. (2004, p. 5) reported that in Bangladesh
only the most vulnerable cases are referred to the trained birth attendants. Incidences of
complication during postnatal period were lower in women whose deliveries were attended
by trained personnel except for haemorrhage. The incidence of haemorrhage during the
postpartum appeared to be higher among those who were reported to have been attended

by trained health personnel at the time of delivery. These authors suggest that their data
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indicated that professional health service attended most of the pregnancies with

complications during delivery (Chowdhury et al., 2004, p. 5).

The more frequently the women attended antenatal care, the higher was their risk of
prematurely breaking water and experiencing excessive vaginal bleeding, as indicated by the
positive value of their regression coefficients (0.018 and 0.038). This might be attributed to
the fact that pregnant women who think that they have abnormal symptoms would take
more care with their health by attending antenatal care regularly. Ronsmans et al. (2009, p.
419) found that in two Indonesian districts (Serang and Pandeglang in Central Java),
maternal mortality ratio in these area remain high even though the women were delivered
by professional birth attendants. These authors suggest that it is perhaps because the
women, especially poor ones, may have sought help only when they experienced a serious

complication.

Table 3.4 Change in breaking of water and excessive vaginal bleeding incidence caused by
level of education, qualification of health services, frequency of attending antenatal care,
and place of residence.

Dependent variable Breaking of Water Excessive Vaginal Bleeding

Regression
Coefficient

(B)

Standardized
Coefficients
Beta

P value

Regression
Coefficient

(B)

Standardized
Coefficients
Beta

P value

(Constant)

0.002

.905

0.034

0.147

Education Category:

1 = primary and below
2 =above high school
3 = university

0.082

0.141

.000

0.145

0.200

0.000

Access to health services
for delivery :

1=Home

2 = Public

3 =Private

4 = Other

0.026

0.063

.000

0.014

0.028

0.002

Antenatal Care :
1=0

2=1-3

3=24

0.018

0.027

.001

0.038

0.046

0.000

Place of residence:
1=Urban
2 =Rural

-0.032

-0.043

.000

-0.045

-0.048

0.000

Source: Computed by the author from the 2007 IDHS dataset

The fact that urban women are more prone to premature breaking of water and excessive

vaginal bleeding is puzzling. However, some possible explanations may be offered for this
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unexpected finding. Firstly, through the Alert Midwives Program (Program Bidan Siaga), the
Indonesian Ministry of Health has been training and posting a large number of midwives in
all the villages of Indonesia (Departemen Kesehatan RI et al 2005, p. 17), so that health
services in the rural areas are probably more accessible. Secondly, there is anecdotal
evidence which suggests that doctors, especially in the urban areas advise women in their
last trimester of pregnancy to have frequent sexual intercourse in order to make delivery
easier. This could hasten premature breaking of water and also result in excessive vaginal
bleeding at the time of delivery. Such advice may be followed more readily in urban areas
than in rural areas, where women would be more tradition bound and abstain from sex
during their pregnancy. These factors may explain why the incidence of premature breaking
of water and excessive vaginal bleeding are lower in rural areas, as shown by the negative

value of the regression coefficients, namely -0.032 and -0.045 respectively (Table 3.4).

Nagdeve (2003, p. 146) found that some health indicators in rural areas are better than in
the urban areas in the state of Andhra Pradesh, India, where the frequency of antenatal
visits outside the home increased in both urban and rural areas, but the increase was
greater in the rural area, and delivery complications increased by more than 14% and 8% in
urban and rural areas, respectively. Birth weights of over 2.5 kg increased significantly in
rural areas but the level was constant in urban area which could be due to malnutrition, lack

of proper care and anaemia in the mother.

3.5 SUMMARY

The respondents in this research are 15,334 ever married women aged 15 to 49 years who
lived in Indonesia during the survey (2007), of whom 61.5% (9428) lived in rural areas and
about 45% have low educational level (primary and below). Respondents who graduated
from primary school were counted about 55% (8423) of respondents, and 1206 of them
went to university. Age and parity data indicate that most of the respondents were young.
Of the 15,334 respondents, 75.5% (11,578) were under 35 years old, and 59.7% of them had
2 children or less. Most of respondents (57.9%) sought home health services compared to
public (12.9%) or private (29.0%) health services for their deliveries. During pregnancy,
78.7% of respondents were very active in attending of antenatal care (more than 4 times),

compared with those who attended the service less than 3 times (21.3%).
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The bivariate analysis shows that of the eight types of complications, breaking of water and
excessive vaginal bleeding have exhibited strong associations with education, access to
health services for delivery, antenatal care and place of residence, while the other
complications (fever, prolonged labour, swollen limbs, fainting, breathlessness and
tiredness) have shown weak associations with all of the independent variables. Breaking of
water has a positive association with education, access to health service for delivery, and
antenatal care, but has a negative association with age, parity, and place of residences.
Excessive vaginal bleeding is positively associated with education, age, access to health

service and antenatal care, but inversely associated with parity and place of residence.

These results of the multivariate analysis show that the incidence of premature breaking of
water or excessive vaginal bleeding increase with increasing level of education, increasing
qualification of delivery health services (in the order: home-public-private), increasing
frequency of antenatal care attendance, and when the women lived in urban areas.
Education has a stronger influence on premature breaking of water or excessive vaginal
bleeding (0.141 and 0.200) than access to health services for delivery (0.063 and 0.028),
frequency of antenatal care (0.027 and 0.046), and place of residence (-0.043 and -0.048).

*khkkkk
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CHAPTER FOUR

CONCLUSION

4.1. INTRODUCTION

The aim of the study was to examine the association of demographic, social and
economic factors with complications during delivery in Indonesia, based on data
obtained from the Indonesian Demographic and Health Survey 2007 (IDHS 2007).
Information about complications during delivery is available for women who gave birth
in the five years preceding the survey in 2007. The total sample size of the IDHS 2007 is
32,895 ever married women aged 15 to 49 years. The number of women who gave
birth in the five years preceding the survey is 15,334. The present research is based on
an analysis of the delivery complications and various socio-economic and demographic

characteristics of these 15,334 women, who are the units of analysis for this study.

The study has identified various factors associated with the incidence of complications
during delivery. The study has also analysed the relationship between the factors
based women’s socio-economic and demographic characteristics and several types of
complications during delivery. The types of delivery complications, which are the
dependent variables in this study are: premature breaking of water, excessive vaginal
bleeding, fever, prolonged labour, swollen limbs, fainting, breathlessness and
tiredness. The prevalence of each type of complication during delivery experienced
women who gave birth in the last five years are: breaking of water (15.9%), excessive
vaginal bleeding (28.6%), fever (3.3%), prolonged labour (7.8%), swollen limbs (1.9%),
fainting (2.3%), breathlessness (10.5%) and tiredness (7.9%).

The independent variables in this study consisted of education, age, parity, access to
health services, antenatal care, and place of residence (rural or urban). The analysis is

based on univariate, bivariate and multivariate statistical analyses of the relationships
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of the independent variables with the dependent variables. The analyses have been

done by using SPSS Version 17.

This chapter presents a summary of the major findings of the bivariate and
multivariate analyses. The chapter also discusses the implications of this study for
future research and strategies in reducing the incidence of complications during

delivery in Indonesia.
4.2. MAJOR FINDINGS

The respondents in this research consisted of 15,334 ever married women aged 15 to
49 years who lived in Indonesia during the survey (2007), of whom 61.5% (9,428) lived
in rural areas and about 45% had low educational level (primary and below). There
were 8,423 (55%) respondents who graduated from primary school of whom 1,206
went to university. Age and parity data indicate that most of the respondents were
young, with a median age of 29.7 years and most had low parity. Of the 15,334
respondents, 75.5% (11,578) were under 35 years of age, and 59.7% of them had 2
children or less. Most of respondents (57.9%) sought home health services compared
to public (12.9%) or private (29.0%) health services for their deliveries. During
pregnancy, 78.7% of respondents were very active in attending of antenatal care
(more than 4 times) and 21.3 % attended antenatal service less than the

recommended three antenatal visits.

The bivariate analysis has examined the relationship of each independent variable with
the complications during delivery in Indonesia. Of the eight types of delivery
complications, premature breaking of water and excessive vaginal bleeding accounted
for about 41.3 % of total complications during delivery. These two types of
complications have exhibited strong association with some of the independent
variables, while the other types of complications (fever, prolonged labour, swollen
limbs, fainting, breathlessness and tiredness) have shown weak associations with the
independent variables. Premature breaking of water been found to have a positive

association with education, access to health services for delivery and antenatal care,
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but has a negative association with age, parity and place of residences. Excessive
vaginal bleeding is positively associated with education, age, access to health service

and antenatal care, but negatively associated with parity and place of residences.

Of the 7,217 respondents who graduated from primary school but did not go to
university, 1,433 (19.9%) respondents experienced premature breaking of water and
2,553 (35.4%) experienced excessive vaginal bleeding. The incidence of excessive
vaginal bleeding were experienced by 51.1% of the respondents who went to
university but only by 17.7% of respondents who did not graduate from primary
school. The percentage of university educated women who experienced breaking of
water (30.8%) is around three times the percentage of primary and below educated
women (9.2%). The risk of complications appears to have increased with increasing age

of the women.

The incidence of premature breaking of water and excessive vaginal bleeding
decreased with increasing level of parity. For example, 17.8% and 29.7% of the low
parity women experienced premature breaking of water and excessive vaginal
bleeding respectively, while 13.2% and 27.1% of the high parity women experienced

these respective complications.

The incidence of breaking of water occurred more often among the group of women
who attended public health facilities for delivery (20.3%) and private health facilities
for delivery (22.7%) compared to the women who delivered at home one (11.6%).
With respect to antenatal care, it has been found that the women who attended
antenatal care more frequently experienced premature breaking of water or excessive
vaginal bleeding more than the women who attended antenatal care less frequently.
Of the 2,442 cases premature breaking of water and 4,389 cases of excessive vaginal
bleeding, 2,118 (86.7%) incidents of breaking of water and 3,775 (86%) incidents of
vagina bleeding occurred among women who attended antenatal care more than four

times.
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The proportion of premature breaking of water was 21.4% in urban areas, which is
almost double of that in rural area (12.5%). The prevalence of excessive vaginal

bleeding was 36.2% in urban areas and 23.9% in rural areas.

A multivariate linear regression analysis revealed that premature breaking of water
and excessive vaginal bleeding increased with increasing level of education, increasing
qualification of health services (in the order home-public-private) and increasing
frequency of antenatal care attendance. The risk of these complications was higher
when the respondent lived in urban area compared with those who lived in rural area.
Education category, as a distant determinant, has a heavier influence on breaking of
water or excessive vaginal bleeding than the intermediate determinants (access to

health services for delivery, antenatal care, and place of residence).
4.3. RESEARCH IMPLICATIONS

Results of this research indicates that some socio-demographic and health factors
affected the prevalence of complications during delivery in Indonesia. Education is the
most influential factor, compared with the access to health services for delivery,
antenatal care and place of residences. It is interesting to find women with higher
education have experienced a higher risk of complications. In this study, information
about education is available in terms of formal education, but women may obtain
information about pregnancy and its outcome through informal education as well.

Therefore, it is strongly suggested to consider informal education in future research.

Data on access to health services for delivery apparently indicates that respondents
choose better health services for delivery when they experience complications. Data
on antenatal care visit might suggest that respondents who though that they had any
symptom of complications, visited antenatal care more frequently. These hypotheses
need to be tested in future research to better understand the relationships of
antenatal care and choice of health facility for delivery with the risks of experiencing

delivery complications. Another hypothesis that needs further testing is the anecdotal
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(ii)

(iii)

(iv)

evidence of doctors advising pregnant women in their last trimester to have frequent

sexual intercourse in order to make the delivery easier.

Even though the socio-demographic and health factors that are studied have exhibited
significant effects with delivery complications, these factors explain only 6.3% of the
total variance on excessive vaginal bleeding and 4.2% of the total variance on
premature breaking of water (The percentages of variance explained by the
multivariate regression model are not shown in the text). These imply that there are
others factors which have more impact on the prevalence of complications during
delivery in Indonesia. Therefore, in the future, other factors such as economic, working
status, income, spouse involvement in health care decision making should be

considered.

4.4. POLICY IMPLICATIONS

A number of policy implications emerge from the findings of this study:

Strengthening of informal education about safe and health delivery. The awareness of
women can be strengthened through providing informal education regarding safe and
healthy delivery.

Introducing subject regarding safe and healthy delivery in high school or university.
Results of this study indicate that high education failed to reduce the complications
level. Introducing this subject will increase the awareness of women who go to the
high school or university.

Adequate antenatal care and health service facilities during pregnancy and delivery:
High incidence of complication in the urban area may be caused by limited access to
antenatal care and health services available around working area. By providing
adequate facilities around this area, pregnant working women can attend the services
during their break from work.

In the case of excessive vaginal bleeding, several preventive measures can be taken,
such as treating anaemia during pregnancy, delivering the placenta promptly following
separation, and staying in the delivery room for at least one hour post delivery with

careful observations.
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