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by Evi Nurvidya Anwar

Fertility in Indonesia had been impressively declining for two decades before 1990 and some provinces
such as Bali had even achieved below replacement level since early 1990s. This fast decline was mainly a
result of an increase in modern contraceptive use. Bali has the highest contraceptive prevalence (about
70%) in Indonesia. However, very little is known about contraceptive use dynamics and its determinants in
the country and the provinces. Since 1991 the Indonesia Demographic and Health Survey (IDHS) has
used a calendar approach to collect information retrospectively on birth and contraceptive histories for five-
six years before the survey. This study utilises this information to investigate contraceptive use dynamics in
Indonesia in general and Bali in particular.

First, the study examines factors associated with the correlation between contraceptive prevalence and
fertility rate. Second, it establishes measurements of contraceptive use dynamics (discontinuation,
contraceptive failure, and switching) for the country as a whole with taking into consideration variation
among provinces and its changes from 1986-91 to 1989-94. The analysis is then focused to Bali on the
determinants of discontinuation and of switching behaviour after discontinuation. Because retrospective
calendar data enable women to contribute more than one episode of use into the sample of analysis,
episodes of use from the same woman may be correlated. Multi-stage sampling used in the DHS select
individuals from the same cluster, where they are more likely to have similar attitude and behaviour in
relation to contraceptive use. Therefore, multilevel discrete-time competing risks hazard models are used.
Next, it analyses_current modern contraceptive choice with a focus on the effect of price of contraception.
As contraceptive choice and its price are interdependent, a system of simultaneous equations exists and
two-stage estimation is used to deal with this problem.

The study also shows that contraceptive prevalence was only one of the factors associated with the total
fertility rate. More importantly, about 30% of contraceptive users would discontinue within a year of
initiation of use, with side effects and health concerns having an important role in discontinuation.
Contraceptive failure was another important factor in fertility change, although the rate was generally low.
In particular, the failure rate, as well as its overall discontinuation, increased in Bali. Even after being
controlled for other variables, Balinesse users were more likely fo switch to another method than to
abandon. Moreover, the probability of abandonment was low. The study of Bali shows that socio-economic
and demographic factors were associated with discontinuation and switching behaviour. Furthermore, the
change in price of contraception had a tendency to change the contraceptive mix, rather than to abandon
the use of contraception. The users’ behaviour in discontinuation and switching largely depended on
individuals, and was unaffected by the behaviour of others in the community (cluster). Further studies
should deal deeper with women’s characteristics to investigate the remaining unexplained variation in
contraceptive failure and other reasons for discontinuation as well as in switching to non-use while the
users were at risk of an unintended pregnancy.
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Chapter 1

INTRODUCTION

1.1 Family Planning in the ICPD Programme of Action

Developing countries have made significant gains for more than 30 years in providing better and
more comprehensive reproductive health care, including family planning, resulting in lower birth
and death rates, higher life expectancy and lower infant mortality. This progress is linked to
higher levels of education and income, a narrowing ‘gender gap’ in health and education,
increased political commitment to population policies, and changes in individual attitudes about
family planning. Contraceptive use in developing countries has increased four-fold since 1965-
1970, although access to family planning, contraceptive use and average family size vary widely

among countries and regions.

The largest intergovernmental conference on population, entitled the International Conference on
Population and Development (ICPD), took place in Cairo in September 1994 and was attended
by more than 180 countries. The ICPD was the start of a new era in population and development.
The ICPD Programme of Action explicitly places human beings, rather than human numbers, at
the centre of all population and development activities (United Nations Population Fund/UNFP,
1995). It is the so-called people-centred development, which puts a human-being as a subject
rather than an object of development. In that sense human-beings actively participate in the
process and the activities are focused on investing in them generally with emphasis on improving
health status, education and building equity and equality between sexes. Itis seen as a firm basis

for sustainable development.
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In terms of childbearing, under the ICPD’s contexts, all couples and individuals would be
expected to decide freely and responsibly the number and spacing of their children and to have
the information, education and means to do so. Then, 20-year goals are set out in three related
areas (UNFP, 1995): expanded access to education; reduced mortality rates; and increased
access to quality reproductive health services, including family planning, safe motherhood, and
prevention and freatment of reproductive tract infections and sexually transmitted diseases. In
this sense, to keep couples using contraception to achieve their fertility goal should be seen as a
right for women and men and no longer as a target of population development. In addition, family
planning and fertility are seen toward a comprehensive view, in which family planning is
integrated into reproductive health, and reproductive health is seen as an essential part of

primary health care.

Furthermore, contraceptive use might also be seen as a way for achieving better human capital
for both couples and children. Couples who are using contraceptive methods must have an aim
to control their number of children they want to have. Their purpose to use contraception may be
to lengthen the interval between one birth to another, or to stop having more births. Longer birth
intervals are likely to give an opportunity for women who just deliver a baby to recover sooner

than those having short birth intervals.

Moreover, with a smaller number of children, women might have a wider opportunity for doing
activities other than domestic tasks such as bringing up children. Women's labour force
participation might increase and their household income will also increase. Therefore, women
might be able to finance the children better than those having a larger number of children. The
children will in turn probably have better human capital in term of education and health. The

children are the future of the world.

If couples succeed in achieving their desired small number of children, they can have an
opportunity in enhancing their quality of life. This is expected to be realised as one of the primary
goals of the ICPD Programme of Action - to provide universal access to a full range of high-
quality reproductive health services, including safe, effective, affordable and acceptable methods

of family planning delivered through the primary health care system by 2015 or sooner as part of
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a broadened approach to reproductive health and rights. The visions of reproductive health are
“... every sex act should be free of coercion and infection, every pregnancy should be intended,

and every birth should be healthy (Tsui, Wasserheit and Haaga (eds.) 1997)".

The questions now are ‘Do all women have intercourse freely from coercion?’ Do they all have
intended pregnancies? Do women have rights in their reproductive behaviour? Or, do they still
have to follow what government suggests to reduce population problems? Do they have the
freedom to decide what they want in their reproductive behaviour? Do they have the right to be
informed and to-gain access to the selection of safe, effective, affordable, and acceptable

contraception, including the right not to use any contraceptive?”

1.2 Quality of Care of Family Planning

Knowledge of family planning methods is crucial in the decision whether to use a contraceptive
method and which method to use. In general, methods of contraception can be divided into
hormonal contraceptives (pill, injectables, implant), surgical contraception (female sterilisation
and male sterilisation), IUD, condom, spermicides, vaginal barrier methods (cervical cap,
intravag), and traditional/folks methods (abstinence, withdrawal, herbs). Here is a brief
description of each method of contraception, and more detailed information is in to Hatcher et al.

(1989 and 1998).

Hormonal contraceptives affect ovulation, implantation, gamete transport and corpus luteum
function. Pills are oral hormonal contraceptives, which have to be taken daily by women.
Injectables are also hormonal contraceptives injected to the women at regular time (1, 3 or 6
months). 1UDs (Intrauterine devices) are devices made of silver, copper or plastic inserted and
placed in a uterus which may affect sperm, ova, fertilization, implantation or the endometrium to
prevent pregnancy. Norplant is the registered trademark of Population Council for contraceptive
subdermal implants consisting of six tubes. Norplant implants are usually placed under the skin

on the inside of a woman’s upper arm in a fan-shaped configuration.
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Sterilization for women involves blocking the fallopian tubes to prevent the sperm and egg from
uniting, while male sterilisation (vasectomy) blocks the vasa diferentia to prevent the passage of

sperm.

The contraceptive effect of vaginal spermicides is through the mechanism of killing sperm.
Spermicide can be formed as cream, gel, foam, or soluble film. Spermicide is also an essential
component in the contraceptive effect of vaginal barrier methods. The vaginal barrier method can
take a form of a sponge, diaphragm, or cervical cap. Condoms are a barrier method used by

men. Recently, female condoms have also been available for women.

Withdrawal or coitus interruptus or ‘pulling out' is considered as a contraceptive method
responding to the knowledge that ejaculation into the vagina causes pregnancy. It is defined as a
sexual intercourse with ejaculation occurring away from both the vagina and the external genitalia
of the female partner. On the other hand, abstinence is defined as refraining from penis-in-

vagina intercourse.

Couples generally decide to use one of contraceptive methods above for the simple reason: they
wish to avoid having a baby soon. How long they wish to avoid it will probably be reflected by
how long they will use the method. On the other hand, they would suspend the use of
contraception for an equally simple reason - they want to have a child. However, they may also
stop use for other reasons that are neither planned nor anticipated at the time they start using
their method. For example, women may become pregnant while they are gsing a method of
contraception or women and their partners may be dissatisfied with the method, i.e. they may find
it unpleasant to use, fear side effects of the method being used, or find it inconvenient to use. In
addition, they may also abandon contraception because they have problems related to family
planning services such availability of or affordability to the services. They may also abandon it
because they are not in need of contraception any more in which women'’s exposure to the risk of

pregnancy is reduced.

Therefore, choosing a contraceptive is an important decision. Who makes the choice? Ideally, the

users should make the decision about the method of contraception they use, taking into
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consideration the feeling, thoughts and beliefs of their partners. In some societies, the decision-
maker may be the woman’s partner/husband or even her mother-in-law. In many health care
delivery systems the family planning provider makes the decision for the patient. Patients must be
advised and educated, but ultimately the decision must be theirs. They will use it and hence it is
important that they make their own decisions Hatcher et al. (1989) mentions the patient’s choice
of a contraception depends on noncontraceptive benefits, effectiveness, safety, side effects that

do not pose health hazards, and personal considerations.

Several studies have shown that side effects and health concerns have been cited as the most
common reason for discontinuation. Here is a brief summary about side effects or danger signs
that need users to see their clinician (Hatcher et al., 1989). For those who are using the pill, they
should be cautious when they have ACHES (Abdominal pain; Chest pain, cough and shortness
of breath; Headache, dizziness, weakness or numbness; Eye problems (vision loss or blurring,
speech problems; and Severe leg pain (calf or thigh). Meanwhile, early IUD danger signs are
PAINS (Period late, Abdominal pain, Infection exposure, Not feeling well, fever and chills, and
String missing, shorter or longer). Injectable danger signals are weight gain, headaches, heavy
bleeding, depression, and frequent urination. Indications of Norplant danger are arm pain, pus or
bleeding at the insertion site, explusion of an implant, migraine headaches, severe lower

abdominal pain, and heavy vaginal bleeding.

After sterilisation a woman should be cautious about danger signs such as fever, dizziness with
fainting, abdominal pain that is persistent and increasing, and bleeding or fluid coming from the
incision. Following the operation, abnormal menstruation patterns have been thought to occur.
On the other hand for a man, postoperative danger signs are fever, bleeding or pus from the site
of the incision, excessive pain or swelling. However, both men and women can resume normal

activities two or three days after the sterilisation operation.

Success of a family planning program cannot be, therefore, adequately measured by an increase
in the number of couples using contraceptive methods alone. It has become increasingly
important to focus on contraceptive use dynamics, whether to continue a method or not, and if

they decide to discontinue whether they want to abandon the use at all or to switch to another
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method and what method they choose. In other words, the focus should be shifted from one on
motivating couples to adopt contraceptive use to another one on encouraging them to maintain
the use (Kost, 1993). The use can be maintained by giving them counselling when problems
appear, providing them with a range of contraceptive options to suit their needs (Curtis and
Hammerslough, 1995; Curtis and Blanc, 1997).

Therefore, analysis of contraceptive use dynamics and its causes is an important component of
family planning evaluation (Curtis and Blanc, 1997) and it is also important for program guidance
(Ali and Cleland, 1995). Although willingness to continue with a method does not necessarily
imply satisfaction, a high discontinuation rate is usually a sign of discontent with the method or
the service (Ali and Cleland, 1995). They also mention that low use-effectiveness suggests that
counseling might be inadequate. The rate at which women discontinue the use of a method due
to side effects may indicate that counselling needed improvement and that information about the
methods needed to be communicated more effectively. A high rate of method switching may
indicate that women are exposed to an array of contraceptive options and are taking advantage
of the opportunity to use different methods as their needs and preferences changes (Kost, 1993).
Frequent discontinuation from one method and switch to another one haé been thought to
indicate some level of dissatisfaction with methods or services or responses to actual or fear from

side effects (Ali and Cleland, 1995).

It is then obvious that contraceptive discontinuation and switching is a part of quality of care of the
family planning as proposed by Bruce (1990). Quality of care of family plann.i_ng focuses on the
need and right of the women, and not merely seeing the women as a means to reduce population
growth. Bruce’s framework emphasises the importance of the client's perspective. It defines
quality of care in terms of six fundamental elements: choice of methods, technical competence,
information given to clients, interpersonal relations, mechanism to ensure the follow-up and
continuity, and an appropriate constellation of services. The quality of care approach
emphasises the informed choice of the women, in contrast to the “coercion” to use longer-term
contraceptives. Interestingly, the quality of care approach may, in the long run, yield a lower

fertility rate — and hence yield a lower population growth rate.
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1.3 Aims of the Dissertation

This dissertation focuses on quality of care of family planning - an important element in
reproductive rights. The dissertation concentrates on a narrower element of quality of care: the
continuation (or discontinuation) of a contraceptive method and switching from one method to
another as well as choice of contraception. Jain (1992), for example, found that when the level of
quality of care was low, discontinuation tended to be relatively high. A study in East Java (Pariani,
Heer and Arsdol, 1991) also showed that women who did not get the method they wanted tended
to discontinue the use of this method. In addition, discontinuation became an increasingly
important issue as the percentage of married women using a contraceptive method was high
(Curtis and Hammerslough, 1995; Curtis and Blanc, 1997; Fathonah, 1996). Indonesia is one of
the countries which has high contraceptive use prevalence. Since 1991, more than a half of
Indonesian currently married women have been using traditional or modern methods of birth

contral.

This dissertation examines contraceptive use dynamics (choice of method, discontinuation and
switching of contraceptive use) in Indonesia, using the 1991 and 1994 Demographic and Health
Survey (DHS) data sets. Indonesia is a very large and heterogeneous country, with about 210
million population in 2000. The change in the government since the fall of Soeharto in May 1998
has also speeded up the need to give more attention to the regional authority and diversity.
Therefore, it is important to consider regional variation. However, the complexity of the regional
variation and the constraint in the computer software to manage a very large and complex data
set has lead this dissertation to have a special focus on one province, although the dissertation

also provides discussion about Indonesia as a whole and some other provinces.

Bali is selected as the special focus because Bali is a province with an excellent family planning
programme. In Bali, the fertility rate had been below replacement levels. Also, the contraceptive
prevalence had declined from 72% in 1991 to 68% in 1994, but the prevalence remained among
the highest in Indonesia. At the same time, as shown by the findings in Chapter 7, the probability
of discontinuation of contraceptive use after one year of initiation of use in Bali increased from

19% in 1986-91 to 25% in 1989-94. It is, therefore, important to examine the determinants of
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quality of care, especially the behaviours in contraceptive discontinuation and switching, as well

as choice of method of contraception in this province.

The calendar data enables one to model time spent in various states and reasons for
discontinuation. Time can be modelled as time of the natural logarithm time (examples of
parametric models). More precisely, this dissertation uses discrete-time competing risks hazard
models to examine determinants of contraceptive discontinuation and switching in Bali. This
model relaxes the assumption of a constant hazard and the need for model fitting with a large
number of parameters as in a piecewise constant hazard model used by Curtis and Blanc (1996)

for Indonesia data as a whole.

The analysis on discontinuation and switching is preceded with a macro-analysis on fertility deficit
in Indonesia and followed with analysis on the determinants of contraceptive choice in Bali. In

short, it investigates the dynamics of contraceptive use and choice in Indonesia, with a special

focus on Bali.

1.4 Outline of the Dissertation

The dissertation starts with a discussion on the condition of fertility and family planning in
Indonesia and Bali. In this chapter a short description of the general population dynamics in
Indonesia is also provided. Chapter 3 provides the literature review on discontinuation, switching,
and impact of price on contraceptive choice. The methods of analysis are elaborated in Chapter
4, while the data construction is presented in Chapter 5. Chapter 6 presents a macro-analysis on
Deficit Fertility in Indonesia by provinces. Chapters 7 and 8 deal with the life-table analysis, with
Chapter 7 measuring the discontinuation rates and Chapter 8 measuring the switching rates for
Indonesia as a whole and its provinces. The analyses on the determinants of discontinuation and
switching, using multilevel discrete-time competing risks hazard models, are focused on Bali.
Chapter 9 discusses the determinants on discontinuation; and Chapter 10, on switching. The
focus on Bali is continued with the analysis on determinants of contraceptive choice, discussed in

Chapter 11. Concluding Remarks and further studies are presented in Chapter 12.
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Chapter 2

FERTILITY and FAMILY PLANNING in INDONESIA

2.1 Fertility Revolution

Indonesia had been experiencing fertility revolution, a very rapid decline in fertility relative to the
progress in economic development. The 1950s and 1960s were the baby boom era. Marriage
was nearly universal, education levels were low, and the infant mortality level was quite high.
Such socioeconomic conditions are not normally considered conducive to rapid fertility decline
(Freedman, Khoo and Supraptilah, 1981; Streatfield, 1985). At that time the TFR (total fertility

rate) was 5.61.

By the end of the 1960s the government introduced a family planning programme and since then
TFR had been declining rapidly. It dropped to 4.06 in 1980-1985 and reached 3.02 in 1989-1991
(Central Bureau of Statistics, et al., 1992). At provincial level, however, replacement level of

fertility had been achieved in Bali, Jakarta, East Java, and Yogyakarta since early 1990s.

With that trend, Ananta and Adioetomo (1990) and later revised by Ananta and Anwar (1994)
projected that Indonesia Will achieve replacement level of fertility in the period of 2000-2005 and it
will be around 1.8 by the year 2020. Further, Miranti (2000) has shown that with a relatively lower
income per capita (measured with parity purchasing power) compared to Singapore, Hong Kong,

and South Korea, Indonesia had achieved the level of fertility of those countries.

The 1994 Indonesia Demographic and Health Survey (IDHS) data set shows that the TFR was
2.85 in 1991-1994 and the 1997 IDHS shows it was 2.78 in 1995-1997. Both rates are higher
than the projected TFR by Ananta and Anwar. The higher than expected fertility may be because

provinces might not experience declining in TFR as fast as they had used to be. Another
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explanation is the National Family Planning Coordinating Board had been preoccupied with

poverty alleviation and hence the staff and field workers had to reduce their focus on family

planning.

2.2 Family Planning in Indonesia

The fertility revolution in Indonesia has been partly accounted for by the success in the
implementation of the government-supported family planning programme. The family planning
activities were introduced in Indonesia in 1956 by a private organisation working with the support
of the International Planned Parenthood Federation (IPPF). However, at that time family planning
activities faced opposition from the government and some religious leaders. In 1957, the
Indonesian Planned Parenthood Association (IPPA) started the family planning movement in
Indonesia by providing family planning advice and services. The IPPA hoped that the economic
plan would contain some reference to birth control for health reasons, since they believed family
planning would never be accepted on economic grounds. In 1968, the government established
the National Family Planning Institute, which two years later was reorganised as the National
Family Planning Coordinating Board (NFPCB). After the NFCBD was founded, the government,
with support from community leaders, demonstrated a strong commitment to strengthening the

family planning program.

Many strides have been made to achieve the goals of the family planning programme. The initial
goals of the programme according to Broad Guideline for State Policy were to reduce the birth
rate, to establish a small family norm, and to improve the health of mothers and children. After
several years the objectives of the programme were modified to include improving the quality of

human resources by promoting a small, happy and prosperous family as a norm.

To achieve these goals, four strategic dimensions of the family planning programme were
defined. First is the program extension, which involves activities intended to increase the need
and desirability of family planning, so that the number of acceptors will increase. This is
conducted through information, education and communication activities, as well as supplying and

re-supplying the contraceptive methods. Then, the second dimension is programme
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maintenance, which involves stabilising the acceptance of family planning and improving the
quality of services. The third dimension is the programme institutionalisation, which is achieved
by the acceptance of the small family norm and the greater participation of government,
community and private institutions in managing the programme. The last dimension is integration
of the family planning programme with various other national development programmes (Central

Bureau of Statistics et. al, 1995).

The family planning programme was not introduced simultaneously in all parts of the country. It
was implemented over three 5-year periods in three different regions, namely Java-Bali, Outer
Java-Bali |, and Outer Java-Bali Il. The family planning program began in 1969 in Java-Bali
region, which consists of 6 provinces, i.e. DKI Jakarta, West Java, Central Java, DI Yogyakarta,
East Java, and Bali. Five years later, the programme was expanded to include the Outer Java-
Bali I, which consists of 10 provinces. Finally, in 1979 the program was expanded to the
remaining 11 provinces making up the Outer Java-Bali Il region. Figure 2.1 presents trends in

contraceptive use in Java-Bali since 1976.

Figure 2.1 Trends in Contraceptive Methods Mix in Java_Bali, 1976-1997
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Indonesia had placed a very important place for family planning programme as a means to
control population growth. International aid had poured in to help the country with this
programme. However, gradually, Indonesia tried to reduce the dependency on government

subsidy, especially because this subsidy had to depend on international donors.
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With the fast improvement of the economy and the increasing awareness of the need of small
families, the government had started to put some of the contraceptives in the private market. The
government had been working toward self-sufficiency in family planning. Self-sufficiency in family
planning implies that there will no longer be a subsidy for methods used. Hence, users of family
planning methods will have to pay the market prices. Care, nevertheless, ought to be exercised
not to reverse the increasing trend in the contraceptive prevalence rate, because of the rising

price.

The family planning programme has been one of the important programmes in Indonesian
development. Indeed, Indonesia has also been one of the success stofies in the implementation
of a family planning programme (Streatfield, 1985). Although the programme started under
circumstances that suggested progress would not be easy, data show that total fertility rate (TFR)
has fallen markedly, due primarily to the widespread uptake of modern, programme supported
family planning (Ross and Poedjastoeti, 1983; Joesoef, Baughman and Utomo, 1988; Freedman,

Khoo and Supraptilah, 1981; Hull, 1987).

Contraceptive use has increased rapidly. Poedjastuti and Hatmadji (1991) show that in 1976
estimated national percentage of married women currently using contraception was 37%. The
percentage rose dramatically within 20 years of the implementation of the family planning
programme. By 1991, 50% of currently married women are using contraception (Central Bureau
of Statistics, 1992). In the following three years the percentage slightly increased to 54.7% and

continued increasing to reach 57% in 1997(Central Bureau of Statistics, 1998)..

Among Indonesian married women who are using contraception, very few are using traditional
methods. For example, in 1994, almost 3% are using traditional methods compared to 52% using
modern methods (Figure 2.2). Among users who rely on modern contraceptive methods, which
methods are most popular vary across time depending on availability of the existing methods and
new methods being promoted. In 1991, the majority used the pill and 1UD, while in 1994 the pill
and injectables were predominant (Central Bureau of Statistics, 1995 and 1998). In 1997

contraceptive use is dominated by injectable and pill. Table 2.1 presents method-mix in
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Indonesian in 1991 to 1997. It can be seen that other modern methods such as Norplant and

sterilisation had relatively low percentages.

Figure 2.2 Trends in Contraceptive Methods Mix in Indonesia: 1991-1997

Table 2.1 Current Percentage of Contraceptive Use by Method

in Indonesia: 1991, 1994 and 1997
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Method 1991 1994 1997
IUD 13.3 10.3 8.1
Injection 11.7 15.2 21.1
Pill 14.8 17.1 15.4
Condom 0.8 09 0.7
Norplant 3.1 4.9 6.0
Sterilization 33 3.8 3.4
Traditional methods 2.7 2.7 2.7
TOTAL 49.7 54.7 57.4

Sources: Central Bureau of Statistics et al. (1992, 1995, 1998)

In addition, Norplant, a contraceptive subdermal implant, was introduced into the national family

planning programme in 1987. Since that year, Norplant users have surprisingly risen, even the

percentage of the users has been higher than that of sterilisation (6.0% compared to 3.4% in

1997). The Indonesia National Family Planning Co-ordinating Board has become interested in

the Norplant implant system because the method is highly effective. Indonesia has the largest

number of Norplant users in the world, and the number may approach four millions by 1997 (Hull,
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1998; Fisher et al., 1997). However, like other clinically based methods, it has some

characteristics that put a heavy burden on the service-delivery system.

Some research had been conducted even before Norplant was nationally promoted. Lubis et al.
(1983) investigated the potential acceptability of the Norplant in Indonesia by recruiting up to
1,000 women aged 18-40 years old. Affandi et al. (1987) conducted clinical studies in Jakarta
from 1982 to 1984 to determine whether non-physician personnel, in this case nurses and
midwives, are as qualified to administer Norplant as physicians. After Norplant joined in the
family planning programme in 1996, the study concerning Norplant users was conducted in 14
provinces by Fisher et Al. (1997). This study assessed Norplant removal among women who had
had Norplant inserted five of more years before they were interviewed. This study was done as
the result of concerns about long-term use of Norplant. After five years of the use, efficacy and

effectiveness of this method may decline.

The percentage of Norplant users is lower in urban areas than in rural areas, although for all
contraceptive methods altogether, the percentage of married women using contraception is
higher in urban areas than that of in rural areas. (Central Bureau of Statistics et al., 1992, 1995,
and 1998). Furthermore, contraceptive use correlates positively with the women’s level of
education. The 1994 Indonesia Demographic and Health Survey data, for example, shows that
among uneducated women, 40% are using contraceptive methods; while among women having
attended at least some secondary school, 60% are doing so. By looking at different methods,
different patterns exist. For example, the more educated users are less likely to use Norplant, but

more likely to use sterilisation, Injectables and the 1UD.

2.3 Provincial Achievements

Indonesia is an archipelago and it is a diverse country in terms of ethnicity, culture, population
sizes and also stage of development. Five larger islands (Sumatra, Java, Kalimantan, Sulawesi
and Irian Jaya) could be considered a country by themselves if one considers their size of
population, even a province could be considered as a country such as West Java with 43 million
of population in 2000. Until 1999, Indonesia had 27 provinces as shown in Figure 2.3, and now it

consists of 26 provinces as East Timor became independent. However, some of the provinces
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such as West Java will be split into two or more provinces. Among other provinces in Java Bali,
West Java has had the highest fertility rate, though West Java has not always had the lowest

percentage of contraceptive use.

Table 2.2 Trends in Total Fertility Rate (TFR) and Contraceptive Prevalence (%)
by Province: 1991 — 1997

Province TFR Contraceptive Prevalence (%)
1991 1994 1997 1991 1994 1997
Jakarta 2.14 1.90 2.04 56.9 59.7 58.9
West Java 3.37 317 3.02 51.0 56.7 57.6
Central Java 2.85 2.77 2.63 49.7 61.1 62.4
Yogyakarta 2.04 1.79 1.85 71.3 69.5 72.9
East Java 2.13 2.22 2.33 554 55.9 61.1
Bali 2.22 2.14 212 71.9 68.4 68.1
Aceh 3.70 3.30 3.00 28.9 32.3 3741
North Sumatra 418 3.88 3.72 37.2 47.0 46.0
West Sumatra 3.61 3.19 34 40.3 442 44 8
South Sumatra 3.46 2.87 2.64 471 52.9 57.9
Lampung 3.22 3.45 2.91 53.8 59.3 66.5
West Nusa Tenggara 3.79 3.64 2.95 39.0 49.8 56.5
West Kalimantan 3.94 3.34 3.35 44 .4 50.6 58.1
South Kalimantan 2.72 2.33 2.57 51.9 54.7 60.2
North Sulawesi 227 2.62 2.60 68.5 72.5 71.2
South Sulawesi 2.99 292 2.88 37.1 42.6 415
Riau 3.70 3.10 342 39.8 41.0 48.0
Jambi 3.16 2.97 2.89 47.9 55.1 61.8
Bengkulu 428 3.45 2.97 58.3 61.6 66.6
East Nusa Tenggara 3.61 3.87 3.45 39.2 37.3 39.3
East Timor 5.55 4.69 443 25.1 226 26.7
Central Kalimantan 317 2.31 272 44.6 445 63.3
East Kalimantan 2.99 3.21 2.85 57.9 60.5 59.3
Central Sulawesi 3.81 3.08 3.04 50.4 52.5 51.7
Southeast Sulawesi 4.20 3.50 2.92 419 46.3 53.1
Maluku 4.26 3.70 3.3 43.2 349 40.1
Irian Jaya 3.38 3.15 3.38 20.6 41.3 50.4

Sources: Central Bureau of Statistics, et al. {1992, 1995, 1998).

Table 2.2 presents differentials in contraceptive prevalence by province and also total fertility
rate. In the early 1990s contraceptive prevalence ranged from about 20% in Irian Jaya to about
72% in Bali. More than half of the provinces had reached a prevalence of more than 40%.
However, in 1994 there were only four provinces with contraceptive prevalence less than 40

percent. Therefore, the increase in contraceptive prevalence over time also significantly varied.
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2.4 Family Planning in Bali

Bali, along with all five provinces in Java, was selected as one of the first areas for
implementation of the government's family planning program. In the mid 1970’s, the family
planning programme in Bali had already enjoyed particularly great success, not only in the
number of acceptors, but also in the effectiveness of contraceptive methods accepted (Astawa,
Waloeyo and Laing, 1975). According to the 1976 Indonesia Fertility Survey data, almost 40% of
couples were already using a method of contraception (Central Bureau of Statistics, et al., 1995).
Since then dramatic changes have taken place in the level of contraceptive use in Bali. The
percentage was almost double in 1991; in fact 72% of currently married women were using

contraception.

However, between 1991 and 1994, the percentage of married woman using contraception slightly
decreased by 4 percentage points. The percentage then levelled off in 1997 (Central Bureau of
Statistics, et al., 1998). The users predominantly used modern methods of contraception and
relied heavily on the use of the IUD with more than 40% of the users using the IUD. Other

methods mostly used by the users are injections and also sterilisation (shown in Table 2.3).

Table 2.3 Current Percentage of Contraceptive Use by Method
in Bali: 1991, 1994 and 1997

Method 1991 1994 1997
{UD 44.8 41.1 33.9
Injection 9.9 12.0 16.9
Pill 4.3 4.8 5.6
Condom 0.9 0.9 0.7
Norplant 0.7 0.6 0.6
Sterilization 9.6 7.1 8.3
Traditional methods 1.7 1.9 1.9
TOTAL 719 68.4 68.1

Sources: Central Bureau of Statistics et al. (1992, 1995, 1998)

The IUD has been popular among users since the early stage of the programme. As reported in
the 1976 Indonesia Fertility Survey, about 70% of users were using the IUD, while users in other
provinces, which started implementing the programme at the same time, mostly used another

method.
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Compared with other provinces in Java, Bali's success in encouraging couples to use

contraception is like the one happening in Yogyakarta (shown in Figure 2.4).

Figure 2.4 Trends in Contraceptive Use in Bali compared
to Other Provinces in Java: 1976-1997
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Bali's fertility rates have declined dramatically during the past three decades (shown in Figure
2.5), especially if the decline is compared with those in other provinces in Java. As shown in
Figure 2.5, in the late 1960s Bali's rate was just slightly higher than the rates of either West Java
or Indonesia as a whole. In the late 1970s Bali's rate was already lower than these rates. A fast
decrease had been observed for two decades until the beginning of the 1990s when fertility
levelled off at a relatively low level. It has actually achieved below replacement level of fertility

with TFR was about 2.22 in 1988-1991. It has then flattened at that level (Central Bureau of
Statistics, et al., 1995).

Unlike in advanced countries, where birth control is largely a personal responsibility, many
developing countries shoulder the major financial responsibility for the public demand for
contraception. Prospects for future and sufficient growth in international donor contributors are
not promising. The government of Indonesia in 1987 introduced the self-reliant family planning

movement known as KB Mandiri. The KB Mandiri concept and campaign encourage family
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planning acceptors to accept individual responsibility for their family planning needs, including
payment for services and supplies. In order to encourage the growth of self-reliance, the
government implemented a new service scheme that works through private doctors, midwives,

clinics and dispensaries in encouraging the community to fulfil their needs for family planning.

Figure 2.5 Trends in Total Fertility Rate in Bali Compared to Other Provinces
in Java and Indonesia as a Whole: 1967-1994
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In order to evaluate the level of self-sustainability, beginning with the 1991 IDHS all users of
contraception were asked where they obtained the method the last time and how much their
method cost, including any cost for services. From this information, the level of self-sustainability
of the community on the family planning programme, which is measured by the proportion of
users of contraception who pay for the methods and services, can be examined. It can then be
concluded that the level of self-sustainability of the family planning programme has been
increasing. Overall, 62% of Indonesian contraceptive consumers paid for their contraceptive
method in 1991 and the percentage increased to 74% in 1994. In Bali the percentage of users
who pay was about 70% of the users in 1991 and increased to 80% in 1994 (Central Bureau of

Statistics et al., 1992 and 1995).
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Self-sustainability varies by method of contraception. Based on the 1991 IDHS nationally injection
was the highest proportion of self-sustaining users, followed by female sterilisation, pill, condom,
Norplant and the IUD. However, in 1994 the pill became the second highest proportion of self-
sustaining users after injection, followed by condom, female sterilisation, Norplant and the 1UD.
In Bali, the highest level of self-sustainability is also among users of injection with almost 100% of
the users paying for the method and services in 1994. For other methods, about 73% pay for

having the IUD fitted and sterilization. Then about 70% of pill users pay for it.

Contraceptive users who obtain their method from a government source pay about the half of the
cost of methods obtained from a private source. In 1994, for example, generally Indonesian
users pay about 12,000 rupiah from a government source compared with 23,000 rupiah from a
private one. On the other hand, Balinese users pay more from a government source at about
16,000 rupiah, though those who get the methods from a private source pay for more or less the

same price as average price for Indonesian users. Female sterilisation is the most costly

method.

2.5 Economic Development

The 1965 “coup” had led to a dramatic change in the economic programme in Indonesia. The so
called “new economic order started in 1967 with President Soeharto. The economic chaos
preceding 1965 had then been rapidly repaired, and the economy had since that time grown vary
rapidly. Inflation had been low, and investment rose quickly. The oil boom since 1973 had
produced a sustained growth rate at about 8% a year. The contribution of the agricultural sector
had declined significantly, while the contribution of manufacturing and modern services has risen
dramatically. However, as export prices fell, growth had slowed down during 1981-1990. Yet,
government policies had been able to put the economy back to booming since 1987 and this

continued to the 1990s (Booth, 1998).
Therefore, in the beginning of the crisis (in the second half of 1997 and first half of 1998) worry

had been mounting on the sustainability of the family planning programme in Indonesia. Ananta

(1998), for example, had expressed fear that regions with a TFR higher than 3.5 may return to
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the high fertility norm since they might not have been too concermned with a small family norm.
The suffering from the crisis might induce families to rely on children for economic reasons,
returning to the old norm of large families. Yet, Ananta also maintains that among regions with
TFR lower than 3.5, fertility might even decline further because couples would try to cope with the
crisis by more stringent effort in limiting the births. Worries had been mounting not only related to
family planning but also to the social and health impact of the economic crisis. Several studies on
these topics had been conducted. However, Gardner and Amaliah (1999) mentioned that these
studies reported conflicting findings due to aggregation of the data, biases resulting from the
assumption that all changes were crisis-related, differences in the timing of data collection and in

methodologies, as well as irrelevance or incomparability of indicators of crisis impact.

Ananta and Kosen (2000) find that many "worries” in the first year of the crisis were "overblown."
Subsequent research had shown that the situation had not been as dark as often portrayed in the
mass media and in the international forum. International aid increased since the beginning of the
second year of the crisis. Cost of basic health care could be kept low and even it could be free of
charge. Fertility and mortality may still follow the predicted paths before the crisis, except in some
riot torn provinces such as in Aceh and Maluku. Pattern of migration, however, may have
changed dramatically during the crisis as people try to choose to stay in the relatively better — in

terms of both economic and security —place.

Those who had already started to pay for contraception, though not much, before the crisis could
sometimes get free service during the crisis. This phenomenon did not happen only in the field of
family planning, but also in the area of health in general and other social sectors in Indonesia.
Some even worry that the Indonesian society may become spoiled with the subsidy in the "social

sector", including family planning.
The evidence, however, has shown that people continue using contraceptive. They might have

been motivated to use contraceptive as a means to cope with the crisis. During 1997-1999

contraceptive prevalence did not change significantly (Gardner and Amaliah 1999).
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A question arises: "When the crisis is over, then international aid will stop. The price of family
planning will increase. People may be frustrated and shocked. They will ask why the condition is
worsening -- shown with the absence of free contraceptive -- when the crisis is over. Will the

increase price really discourage the family from using contraception?"
The question is whether the implementation of the family planning programme must continue to

depend on the funding from the government (and international organizations)? Will self-financed

contraceptive use be harmful for the poor?
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Chapter 3

LITERATURE REVIEW ON CONTRACEPTIVE USE DYNAMICS

3.1 Introduction

This chapter briefly reviews the literature on contraceptive use dynamics—including contraceptive
discontinuation, failure and switching in Section 3.2. This is followed by a review of methods for
the analysis of contraceptive use dynamics. Then Section 3.4 provides estimates of contraceptive
use dynamics from previous studies, especially for developing countries, although some results
from some developed countries are also provided. Section 3.5 presents a review on the

relationship between contraceptive use and level of fertility.

3.2 Contraceptive Use Dynamics

Women use a contraceptive method for a simple reason: they wish to avoid being pregnant. How
long they wish to avoid it probably will be reflected in how long they will use the method. On the
other hand, they may suspend contraceptive use for an equally simple reason -- they want to
have a child. However, women may also abandon use for other reasons ngither planned nor
anticipated at the time they start using their method. Therefore, as the number of women using
contraceptive methods in developing countries continues to rise, it has become increasingly
important to shift the focus from motivating couples to adopt contraceptive use to helping them
maintain use (Kost, 1993; Curtis and Hammerslough, 1995; Curtis and Blanc, 1997), e.g. by
giving them counseling when the problems appear. Maintaining use of contraception will result in
a reduction in fertility. Therefore, analysis of confraceptive continuation is an important
component of family planning evaluation (Laing, 1985) and program guidance (Ali and Cleland,
1995). In addition, continuation rates can be viewed as an indicator of acceptability of
contraceptive methods based on actual experience (Laing, 1985). Although willingness to

continue with a method does not necessarily imply satisfaction, a high discontinuation rate is

23



ENAnwar Chapter 3 2001

usually a sign of discontent with the method or the service. Ali and Cleland, (1995) mentioned
that low use-effectiveness suggested that counseling might be inadequate. The rate at which
women discontinue the use of a method due to side effects may indicate that counseling needed
improvement and that information about the methods needed to be communicated more
effectively. It is then obvious that analysis of contraceptive continuation is a part of quality of care

of family planning as proposed by Bruce (1990).

Until the late 1980s, studies on contraceptive discontinuation using population-based information
were little known in developing countries. Studies were commonly carried out using clinical-trial
information in which observations and coverage were limited. The main reason for this dearth of
knowledge is a lack of data that would enable observations of contraceptive behaviors of a
representative sample of women across time (Kost, 1993). However, since the DHS gathered
information month-by-month on contraceptive use, studies on contraceptive use dynamics have
been increasing. Such studies will contribute substantially to expanding our knowledge of how
contraceptives are used and enable family planning providers to align their efforts with women’s
needs. For instance, Moreno and Goldman (1991) estimated contraceptive failure rates for 15
developing countries based on 1986-1989 Demographic and Health Survey (DHS) data. The
further study by Moreno (1993) ascertained the importance of place of residence and education
as correlates of contraceptive failure across populations with varying levels of fertility and
contraceptive use. Another comparative study of cause-specific analysis of contraceptive
discontinuation in six developing countries was done by Ali and Cleland (1995). Not only was
contraceptive failure studied but also other reasons for discontinuation such as desire to get
pregnant, health concern and other reasons was studied. This study also used-DHS data from the
same period as Moreno and Goldman did. A subsequent study investigated the determinants of

contraceptive discontinuation (Ali and Cleland, 1999). In all these studies, Indonesia was chosen

as one of the countries studied.

Curtis and Hammerslough (1995) published a manual to encourage further analysis of the DHS
calendar data in the area of contraceptive use dynamics. Since then, their framework has been
used in 10 developing countries to calculate estimates of contraceptive use dynamics
(discontinuation, failure and switching). All these studies are based on single countries and

examined contraceptive use dynamics based on 1991 through 1994 DHS data. The analysis for

24



ENAnwar Chapter 3 2001

Indonesia used the 1994 Indonesia DHS data (Fathonah, 1996). This is a more complete study of
contraceptive use dynamics for Indonesia as a whole than has ever been done. Samosir (1994)
examined only factors associated with contraceptive switching in Indonesia using the 1991
Indonesia DHS. An advanced comparative study on determinants of contraceptive use dynamics
has been available for six developing countries (Bangladesh, Colombia, Egypt, Indonesia, Peru
and Zimbabwe) that conducted DHS surveys between 1991 and 1994 (Curtis and Blanc, 1997).

The lack of historical information on contraceptive use dynamics with that national coverage is not
only a matter for developing countries, but also is for developed countries. Bracher and Santow
(1992) investigated levels of premature contraceptive discontinuation using life history data from
the first nationally representative survey of the contraceptive experience of Australian women.
These data were collected in 1386, when the DHS just initiated gathering data on episodes of
contraceptive use in developing countries. Bracher and Santow examined discontinuation of
contraceptive method because of accidental pregnancy (contraceptive failure), side effects or

dissatisfaction.

Contraceptive failure is the most important reason for discontinuation as it has a high association
with the effectiveness of the method and also it has a direct impact on fertility, especially in a
region where abortion is illegal and prohibited for various reasons. These do not diminish the
importance of other causes of discontinuation (Leite, 1996). Therefore, contraceptive failure it is
widely known especially for family planning policy makers in developed and developing countries.
Moreover, contraceptive prevalence in many developing countries has also been increasing
substantially. As the level of contraceptive prevalence increases, the role played by contraceptive
failure on the process of fertility decline tends to increase. Hence, understanding levels of
contraceptive failure and factors associated with contraceptive failure become essential. This
leads to a larger number of analyses on contraceptive failure compared to contraceptive
discontinuation in general. Some studies on contraceptive failure have been mentioned above,
but there are still a number of other studies such as Jones and Forrest (1992); Wang (1996);
Grady, etal. (1986); Grady, et.al. (1988); Steele, et.al (1996); Trussell and Vaughan (1999),
Trussell, et.al. (1999); Ali and Cleland (1999); Fu, et.al (1999); Bairagi, et.al. (2000). Many have
examined contraceptive failure in the United States, in which unintended pregnancies following

contraceptive use is a major public health concem (Trussell and Vaughan, 1999; and Fu, et.al.,
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2000). Furthermore, Trussell and Vaughan show that half of all pregnancies in the United States

are unintended.

Contraceptive switching, another important aspect of contraceptive use dynamics, has been
studied by researchers since 1989. DaVanzo et.al. (1989) used Malaysian Life History data to
describe contraceptive method switching over women’s reproductive careers. Grady et.al. (1989)
examined contraceptive switching among currently married women in the United State. Hamill
et.al. (1990) examined the influence of a selected set of determinants of contraceptive switching

behaviour in rural Sri Lanka.

Kost (1993) calculated rates of switching in Peru by using a multiple-decrement life-table together
with other reasons for discontinuation such as, contraceptive failure, a desire to get pregnant, and
abandonment of the use of a method. This approach was used by Curtis and Hammerslough
(1995), although they combined failure and desire to get pregnant along with discontinuation due
to becoming widowed or separated, being sub-fecund or infrequently having sex. They defined all
these reasons as switching to no method while the users are not at risk of an unwanted
pregnancy. There are some other researches on this issue (Samosir, 1994; Fathonah, 1996;
Steele, 1996; Curtis and Blanc, 1997; Leite, 1998; Steele and Diamond, 1999; Steele, et. al,
1999).

3.3 Methods Used in the Analyses

There are two types of approach for estimating contraceptive continuity/discontinuity (including
contraceptive failure), namely, the life-table approach and non-life table approach. An example of
a non-life table approach is Laing’s study (1985), which is a study of contraceptive continuation
and use-effectiveness of contraceptive practice in the Philippines. This study estimated the
continuation rate and failure rate using the Pearl pregnancy rate or Pearl index. The Pearl index
was introduced by Raymond Pearl in 1932 and is attractive because it is easy to compute, but

this index also is easy to misinterpret (Trussell and Kost, 1987).

26



ENAnwar Chapter 3 2001

3.3.1 The Life Table Approach

The use of life table approaches eliminates the problems of the Pearl index. The estimated rates
calculated from the life table approach are certainly easy to interpret. There are three life table
approaches that are commonly used, namely, single-decrement life table, multiple decrement life-
table and associated single decrement life table. All three approaches, explained in more detail in

Chapter 4, will be used in this analysis of contraceptive use dynamics.

Which life table is used depends on the purpose of the analysis. For comparisons of overall
discontinuation across sub-populations, across time or across method, most researchers use the
life table approach. A number of researchers employed this approach such as Ali and Cleland
(1995). Moreover, since the DHS program provided researchers with guidance for further analysis
of the DHS data on contraceptive use dynamics (Curtis and Hammerslough, 1995), more

researchers in at least ten developing countries used this approach.

The multiple decrement life-table is also used to examine the patterns of discontinuation by
reason for discontinuation. Kost (1993) used the multiple-decrement life table to derive
discontinuation rates within 12-months of initiation of use by considering pregnancy-related
reasons and non pregnancy-related reasons. Fathonah (1996) examined the pattern of
discontinuation in Indonesia and studied whether women discontinue due to contraceptive failure,
desire to get pregnant, side effects, method-related reasons and other reasons. The multiple
decrement life-table is also used not only for analysis of discontinuation but also is for the

analysis of contraceptive switching (Steele, 1996; Leite, 1998).

Demographers have also used the life table to measure contraceptive failure. As summarised by
Trussell and Kost (1987) from studies of Tietze and Lewit (1968) and Tietze (1971), there are
three types of failure, namely, actual or use failure, extended-use failure and method failure or
theoretical failure. User failure is defined as pregnancies that occur while a couple considered
themselves to be users of the method. This is subjective because the users must themselves
determine when the method has been abandoned (before or after the pregnancy occurs).
Extended-use failure includes unintended pregnancies during and subsequent to actual use, but
prior to a subsequent pregnancy; and method failure includes only pregnancies directly

attributable to the method, not to improper use.
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There are two life-tables used for calculating contraceptive failure, the multiple-decrement and the
associated single decrement life table. The estimates from the former life-table are referred as net
rates while those from the latter are referred as gross rates. In the multiple decrement estimates,
failure occurs within the same time as do other reasons for discontinuation, while in associated
decrement estimates failure occurs in the absence of any other reasons for discontinuation. This
estimate, therefore, is a hypothetical estimate but it is free from influence of other competing
risks. Although in the multiple decrement life table measure, it measures the actual proportion of
couples to experience a failure; however the rates can vary among methods or among subgroups
of the population merely because discontinuation rates vary. If the discontinuation rate is high, the
multiple-decrement failure rate will be relatively low because most women will left life table for

other reasons.

Moreno and Goldman (1991) defined failure as use failure-- failures resulted from both improper
use of a method and from inherent difficulties in using a method. Their estimates are calculated
using a single-decrement life table. This life-table is used by Moreno (1993) to estimate failure
rates across countries and across categories of residence and education. Apart from Moreno and
Goldman, the single-decrement life table is more commonly used to estimate failure rates (Ali and
Cleland, 1995; Mitra and Sabir, 1996; Perez and Tabije, 1996; Fathonah, 1996, Bairagi et.al,
2000; Trussell and Vaughan, 2000).

Riley et.al. (1994) employed a Cox proportional hazard model to examine determinants of first
use of injectable in Rural Bangladesh. Moreno (1993) used a piecewise exponential hazard
model to assess whether risks of contraceptive failure are associated with a-woman’s place of

residence, level of education or other social or demographic characteristics.

3.3.2 The Use of A Multilevel Approach

In most situations, all variations in the hazard rate cannot be explained by the covariates being
used in the model, as there will be risk factors that have not been observed. Difficulty in
measurement is one of the causes and as such cannot be included in the model. Fecundability is
one important factor that can influence contraceptive discontinuation especially in relation to

contraceptive failure. It is not itself observable and is not even estimable in populations. No
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published study has claimed to measure it (Trussell and Kost, 1987). The user’s age is usually
used as a proxy measure related to fecundability, however, age can be meant something else

such as experience or motivation in contraceptive use.

Women may contribute more than one segment of use in a certain period of time. In the presence
of unobserved heterogeneity at the woman level and repeated segments of use for the same
woman may be correlated. To take into account these matters, a two-level hazard model can be
used, where level 1 is a segment of use level and level 2 is woman level. A two-level discrete-
time competing-risks model is used in order to estimate cumulative probabilities of discontinuation
by reason for each factor controlling for other factors in the model (Steele, et.al., 1996; Leite,
1998; Steele, et.al. 1999). This model is also used to examine users’ behaviour after
discontinuation, switching behaviour. A two-level model was used by Curtis and Blanc (1997) in
analysing determinants of contraceptive, switching and discontinuation with segments of use as

level 1 and sampling clusters as level 2.

3.4 Estimates from Previous Studies

3.4.1 Contraceptive Discontinuation

From many studies of contraceptive continuation in developing countries, there are differentials in
the extent to which the couples will still continue using their current method across countries and
across time. This means that variation in the quality of care of family planning programme
probably exits. Ali and Cleland (1995), using the 1987-1988 Demographic and Health Survey
(DHS) data from Ecuador, Egypt, Indonesia, Morroco, Thailand and Tunisa, found that
discontinuation rates vary between 25 % for Indonesia and 36% for Thailand after one year
adoption of contraceptive use (Table 3.1). While the 1986 Peru DHS data shows a higher
probability to discontinue; in fact nearly half of all women who begin to use a method will stop
using it within a year (Kost, 1993). This high discontinuation rate compared to Ali and Cleland’s
results is caused by a difference in contraceptive mix. Rhythm and pill are dominant methods in
Peru, with 57.7% of ever-married women have used rhythm and 33.2% have used the pill. There
is a high rate of discontinuation in Northeast Brazil, the poorest region of the country, with 57.6%

of users discontinuing within a year of use (Leite, 1998).

29



ENAnwar Chapter3 2001

It is commonly found that discontinuation rates vary by method. It is summarised from Ali and
Cleland's study that the pill and the IUD are commonly used in all the six countries studied.
Further, discontinuation rates of the pill vary between 26% to 40%. Compared to other methods,
the IUD users are the least likely to stop using their method, with 11% to 17% of users
discontinuing it after one year. Periodic abstinence was used in all six countries, but in only four
countries the rates can be estimated separately. In Morocco and Indonesia, discontinuation rate
of those practising abstinence is higher than is for the pill, conversely in Tunisia and Ecuador it is
lower than for the pill. Different levels of discontinuation apply for rhythm and the pill in Peru.
Women who practice rhythm are less likely to discontinue than are the pill users. The cumulative
probability of discontinuation within 12-month of initiation of the method use is about 40% for
rhythm and 50% for the pill. However, in Australia, Bracher and Santow (1992) found a very
different view from all countries we have discussed in Australia that the pill was the most
successfully used method. The first-year discontinuation rate is only 10%; far below the rate than
are other countries. The pill discontinuation rate was calculated, however, based on women aged

20-59 years old, which is five years older than women'’s eligibility age in the DHS samples.

Table 3.1 Cumulative 12-month Probabilities of Discontinuation by Country,
According to Reason for Discontinuation

Country All causes Desire for Failure Health Other
pregnancy concerns
Morocco 35.2 9.8 12.2 113 7.7
Tunisia 29.5 58 8.4 1.5 75
Egypt 28.0 53 7.1 124 6.7
Ecuador 34.6 59 116 9.8 128
Indonesia 251 75 2.8 8.7 8.7
Thailand 36.3 14.1 3.9 6.8 171

Source: Extracted from Ali and Cleland (1995)

As shown in Table 3.1 health concerns including side effects account for the most discontinuation
in Indonesia, Tunisia and Egypt. Failure is the most important reason for discontinuation in
Morocco and other reasons combined, which is non-pregnancy related reasons other than health
concerns, account for the largest proportion of discontinuation in Ecuador and Thailand. In Peru,

the highest probability of discontinuation is also for non-pregnancy-related reasons, which are
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reasons other than contraceptive failure and desire to get pregnant. Within 12-months, 29% of
women using any contraceptive method discontinue for these reasons (Kost, 1993). Other
method-related reasons account for the largest proportion of discontinuation in the Northeast

Brazil, followed by side effects.

Table 3.2 Cumulative 12-month Probabilities of Discontinuation of the Pill and IUD
by Country, According to Reason for Discontinuation

Country Alf causes Desire for Failure Health Other
pregnancy concerns

Pill

Morocco 35.1 10.4 9.1 141 7.2
Tunisia 40.6 8.8 6.7 23.3 8.9
Egypt 36.5 75 7.9 19.1 8.0
Ecuador 37.0 7.8 6.4 18.9 9.9
Indonesia 26.2 9.3 2.2 10.2 6.3
Thailand 36.2 15.4 3.2 6.1 17.0
IUD

Morocco 175 1.6 4.2 8.2 4.6
Tunisia 14.7 2.2 2.2 8.5 24
Egypt 10.9 2.3 2.0 5.0 1.5
Ecuador 13.6 1.1 3.8 3.9 5.6
Indonesia 12.4 2.1 241 5.8 3.0
Thailand 15.2 0.8 3.7 3.6 7.9

Source: Extracted from Ali and Cleland (1995)

The pill is a common method of contraception, in five countries it is discontinued because of
health concerns, except in Thailand, where it is discontinued mostly due to other reasons (Table
3.2). The IUD is another common method and also mostly discontinued for the same reasons as
the pill. In Ecuador and Thailand, health concerns are as important as are failure for
discontinuation but the IUD is mostly discontinued because of other reasons. Injectables are only
comparable in Indonesia and Thailand; it is mostly discontinued because of health concerns,
including side effects. Mitra and Sabir (1996) separated side effects from health concerns, and
they found that side effects are most important reasons for discontinuation of the pill, IUD and
injectables. For traditional methods such as withdrawal and periodic abstinence, method failure is

the dominant reason.
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An extension of the study using the newer DHS data carried out by researchers from 10 countries
examined discontinuity of contraceptive use across the countriest. From these studies, it is also
found that the probabilities to discontinue using contraceptive methods after one year of initial use
vary between almost 20% in Zimbabwe to almost 65% in Paraguay. Table 3.3 presents a
summary of 12-month net discontinuation rates by reason, which is taken from Curtis and Blanc
(1997). To be able to see which reason is most important in each country, Figure 3.1 presents
percent decomposition of these discontinuation rates. It should be noted that the rate of method-

related reasons in Phillipines includes other reasons. This figure shows that each country has

Figure 3.1 Percent Decomposition of 12-month Contraceptive Discontinuation by Reason
for Selected Countries, 1990-1994
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different dominant reasons for discontinuation. In Bangladesh, side effects account for the
largest proportion of discontinuation. Meanwhile, in Peru, Philippines and Turkey, contraceptive
failure is the most important reason, which account for more than 20% from all discontinuation.
This will carry obvious implications for policies on induced abortion for unintended pregnancies

that would happen in these countries. Method-related reasons are the most common reasons in

Indonesia.

t The studies are based on data collected using virtually identical questionnaires and are analysed with the same
methodology. The questionnaire differs from the one used by Ali and Cleland (1995), in which contraceptive histories
were collected in a tabular format that collected information up to two episodes of use in each birth interval only

(Curtis and Blanc, 1997).
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It has been shown that most of the reasons for discontinuation of the pill is because of side
effects and health concerns. Women make decisions to discontinue the pill without knowledge of
the seriousness of their symptoms or advice from medical personnel (Janowitz et. al. 1986). The
high percentage of these causes suggest the improvement in counseling and communicating side
effects of the method. Janowitz et.al. (1986) carried out a study in Brazil which suggested that the
relationship between client and physician and family planning programme personnel are

important.

Table 3.3 Twelve-month net discontinuation rates of all reversible methods combined
by reason for discontinuation and country, 1990-1994

Country Failure | Toget Side Method | Other | Total
pregnant | effects | related
Bangladesh 1993/%4 3.7 8.3 18.7 12.7 6.0 494
Brazil 191 10.3 5.6 14.5 15.8 134 59.6
Colombia 1990 9.5 6.9 10.0 10.2 8.6 452
Dominican Republic 1991 10.4 13.3 11.7 174 12.1 64.9
Indonesia 1994 3.2 6.2 5.6 10.0 14 265
Paraguay 1990 9.1 5.9 13.0 17.5 13.6 59.1
Pery 1991192 15.6 5.6 7.5 125 7.7 48.9
Philippines 1993 14.0 5.6 6.2 115 | ——- 37.2
Turkey 1993 104 5.3 5.2 10.9 5.3 37.1
Zimbabwe 19%4 3.6 5.2 1.7 6.5 2.6 19.7

Source: As quoted by Curtis and Blanc (1997).

Changes in menstrual patterns after adoption of some modern methods of contraception is an
important reason for discontinuation of the IUD and the pill. Zetina-Lozano (1983) suggested that
women should have better information about changes in their bodies that can be caused by
contraceptives in order to make better decisions about what method will be used, advantages of a
method, and also cost of a method, as well as to better cope with any changes. Two types of side
effects of the long-acting injectable found in Bangladesh are bleeding and non-bleeding. The
degree of bleeding can be amenorrhea, spotting, or heavy, while non-bleeding side effects
consists of dizziness and weakness, appetite loss and nausea, pain, discoloration of the skin and
tingling in the extremities (Riley, et. al., 1994). Frequent or prolonged bleeding is more likely than

infrequent bleeding to lead to method discontinuation (Hollander, 1995).
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3.4.2 Contraceptive Failure

Information on contraceptive failure and its determinants has important implications for the
women's health. Failure may result in an induced abortion, which may increase the risk of
maternal morbidity and mortality (Wang, 1996). The risk is worst in countries where abortion is

illegal.

Overall contraceptive failure rates, exclusive of sterilisation, in 15 developing countries vary
substantially across countries. The lowest rate is 2.5% in Thailand and the second lowest is 2.9%
in Indonesia, while the highest rate is 20.4% in Bolivia (Moreno and Goldman, 1991). When
sterilisation is included, the biggest difference occurs in the Dominican Republic and Guatemala
(Table 3.4). Meanwhile, in the six developing countries investigated by Ali and Cleland (1995),
they found that failure rates vary from around 2.8% (Indonesia) to 12.2% (Morocca). All six

countries are covered in the previous study.

Table 3.4 First-year Probabilities of Contraceptive Failure by Country according to Method,
Calculated by Moreno and Goldman (1991), 1986-1989 '

Country Pil | IUD | Rhythm | With- | Other All methods
drawal Include | Exclude
Steril. steril.
Latin America
Bolivia 1989 105 | 3.0 21.2 348 | 354 19.2 20.4
Brazil 1986 54 | 130 | 228 207 | 16.8 7.9 10.4
Colombia 1986 77 | 53 24.8 201 | 236 1.7 13.7
Dominican Republic %8 | 118 | 3.6 19.9 292 | 233 8.7 14.0
Ecuador 1987 58 | 46 13.9 272 | 211 8.1 10.0
Guatemala 1987 98 | 77 246 120 | 16.6 10.9 14.5
Mexico 1987 5.4 1.5 3.7 4.0 5.8 3.2 4.1
Peruy 1986 59 | 42 23.6 173 | 16.8 15.7 16.7

Trinidad & Tobago 19¢7 59 4.2 13.7 17.6 15.2 10.3 11.3
Asia

Indonesia 1987 2.7 1.9 10.8 8.5 2.6 2.8 29
Sri Lanka 1987 7.2 34 13.0 11.5 8.1 7.4 10.6
Thailand 1987 2.8 25 14.8 7.4 1.0 1.9 2.5
North Africa

Egypt 1988 6.9 1.8 38.4 10.3 8.9 6.0 6.0
Morocco 1987 8.6 1.1 305 1.5 22.6 10.9 11.1
Tunisia 1988 54 2.7 14.2 12.5 21.2 74 8.0
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If we compare the results in Table 3.1 and Table 3.4 for the same countries, we will find that the
results from both studies for each country show that the latter study gave a higher failure rate,
except in Indonesia both results gave approximately the same rates. The possible explanation of
the difference is sample selection. Selection was terminated at a point three months prior to the
date of the survey in Moreno and Goldman’s study, while Ali and Cleland’s study did not select a

subset of cases. The differences in failure rates indicate that quite substantial failures occur in the

last three months.

The failure rate of the pill exceeds that of the IUD, with the exception of Brazil. The pill failure rate
within a year of use ranged between 2.7% in Indonesia and 11.8% in Dominican Republic, while
the IUD failure rates are variable, from 1.1% in Morocco to 13.0% in Brazil. Users of withdrawal
are more successful in avoiding unintended pregnancy than rhythm users, especially in Asia and
North Africa. Even in Egypt and Morocco the failure rate for withdrawal is more than three times
lower than that of rhythm. In Latin America the lower withdrawal failure rate than rhythm occurred

in Brazil, Colombia, Guatemala, and Peru, while others were the opposite.

The main difference between the failure rates in developing countries and developed countries
concerns the relative efficacy of the pill and the IUD. However, the failure rate in the United
States did not included the IUD as this method was withdrawn from the market in the mid-1980s
(Jones and Forrest, 1992). Similarly, both male and female sterilization is excluded from the

calculations, as failures due to sterilization are very rare.

Among reversible method users in the Unites States, the pill users were -the least likely to
experience an unintended pregnancy, follow by condom users (Jones and Forrest, 1992).
However, in the method mix in the 1988 National Survey of Family Growth (NSFG), there was no
use of injectables and the IUD, which are commonly used in developing countries. Their results
indicate that among the pill users, as many as 8 % actually became pregnant within a year of the
use. Among condom users, there was almost twice this failure rate. The failure rate of periodic
abstinence was higher than the Asian countries mentioned in Table 3.4. The rate was 25.6% for
one year of acceptance. Compared to the results based on the 1982 survey, it indicates that
contraceptive failure was not declining, even the rates for the pill and for periodic abstinence

appeared to have risen (Jones and Forrest, 1992).
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Table 3.5 Contraceptive failure in the First 12 Month of Use by Method in the United States,
1982, 1988 and 1995 National Survey of Family Growth

Method 19822 19882 19950
Pill 6.2 8.3 7.6
Condom 14.2 14.8 13.9
Diaphragm 15.6 15.9 12.1*
Periodic Abstinence 16.2 25.6 20.5
Spermicides 26.3 25.2 25.7
Withdrawal * * 23.6
Implant * * 1.8
Injectable * * 31

Sources: a = extracted from Jones and Forrest (1992) b = extracted from Fu, et.al.(1999)
Notes : * = Not available in the article ** = Diaphragm/cervical cap

More recent estimates of contraceptive failure in the United States calculated from the NSFG
survey, which was conducted in 1995 provides more method-specific estimates, including the rate
for implant and injectable. The injectable method* was approved in the United States in late 1992.
When all reversible methods are ranked by effectiveness for one year of acceptance, the implant
and injectable have the lowest failure rate, followed by the pill, and the highest is spermicides (Fu,

et.al, 1999). The comparison of failure rates for each method over time is presented in Table 3.5.

3.4.3 Contraceptive Switching

Relatively few studies of contraceptive switching have been conducted. Before the introduction of
the calendar method of data collection, only limited data were available with which to investigate
changes in behaviour over time. Janowitz, et al. (1986) used survey data from southern Brazil to
examine subsequent contraceptive behaviour of the pill users who reported side effects; whether
they switched to another modern method, switched to traditional method;, or discontinued
contraceptive use. Therefore, these data represent perceived side effects, not necessarily the
actual side effects evaluated by a physician. This study had one limitation, it did not have
information on duration of use of the pill. Switching behaviour was examined by comparing the
percentage of women who formerly stopped using the pill because of side effects and the
percentage distribution of current contraceptive status (fraditional, modern methods or not using)

of currently married women.

* DMPA (depot medroxyprogesteron acetate), or progestin-only, the hormonal injection provides protection for three
months. This injectable method was introduced and used in developing countries since 1970s. For instance, it has
been popular in Bangladesh since 1977 (Riley, et al. 1994).
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DaVanzo et al. (1989) had information only on method changes between pregnancies, and so
was unable to determine the exact duration of a use episode. Hamill et al. (1990) had data for
only a three-year period and chose to analyze switching between two points in time, spaced two

years apart.

Kost (1993) used a six-year calendar history to calculate life table rates of contraceptive
discontinuation including contraceptive failure, method switching, and abandonment of use. Kost
found that method switching in Peru accounted for about 41% of overall first year discontinuation.
In addition, among pill users, they were more likely to switch to another method than to abandon

use. The switching rate of the pill users accounted for almost 50 % of discontinuation.

However, in the Philippines, Perez and Tabije (1996) found a different result than in Peru, where
abandonment was more likely than switching among pill users. Switching was only 17% while
abandonment 37% of the total discontinuation rate. However, condom users were most likely to
switch to less effective methods (traditional methods), in fact the rate of switching to less effective
methods was more than twice as that of switching to modern methods. Unlike in the Philippines,
in Bangladesh condom users were most likely to switch to modern methods. The switching rate to

a modern method was nearly three times as that of to traditional methods (Figure 3.2).

Figure 3.2 Percent Decomposition of Contraceptive Behaviour after Discontinuation
of the Pill, IUD and Condom in Bangladesh and Philippines, 1993
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Sources: Mitra and Al-Sabir (1996) and Perez and Tabije (1996)

37



EN.Anwar Chapter 3 2001

Two studies use calendar data from the 1994 DHS to examine contraceptive dynamics in
Indonesia as a whole. Fathonah (1996) estimates life-table contraceptive discontinuation and
switching by using analytical framework of Curtis and Hammerslough (1995). Fathonah found that
abandonment among Norplant users accounted for the highest proportion of discontinuation
among other methods, while switching among the IUD and injectables accounted for the highest
proportion (shown in Figure 3.3). Curtis and Blanc (1997) use event history analysis in their
comparative studies of six developing countries that include Indonesia. They use multilevel
techniques to allow for unexplained variation at the cluster level, but ignore unobserved factors at
the individual level.

Figure 3.3 Percent Decompisition of First Year Switching Behaviour
after Discontinuation: Indonesia, 1989-94
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3.5 Deficit Fertility

Bongaarts and Kirmeyer (1982) used a regression analysis to examine the relationship between
the contraceptive prevalence rate and a number of different measures of fertility: the total fertility
rate, total marital fertility rate (total fertility rate among married women) and total natural marital
fertility rate (total fertility rate among married women in the absence of use of contraceptive. They
used data from 22 developing countries and found a close relationship between contraceptive

prevalence on one hand and each of the three measures of fertility on the other hand.
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Equation 3.1 shows the regression analysis between the total fertility rate as a measure of fertility
and contraceptive prevalence, producing a high coefficient of determination of 0.72, implying that
72% of the variation in the total fertility rate can be accounted by the variation in contraceptive
prevalence rates. The intercept 7.30 represents the fertility rate in the absence of contraception:
the expected natural fertility. The slope 0.064 gives an estimate of the decline in the total fertility
rate associated with an increase of one percentage points in the contraceptive prevalence rate.
That is to say an increase of 10-percentage point in prevalence will result a decline in the
expected total fertility rate of 0.64 point below the expected natufal fertility rate.
TFR=7.30-0.064 CU (3.1)

where CU is the proportion of currently married women using contraception.

Equation 3.1 can then be used to “estimate” TFR in other countries/provinces given their
contraceptive prevalence rate. This TFRexp (“expected” TFR) is the one in which would prevail if
the country/province followed the relationship between TFR and contraceptive prevalence rate in
the above 22 developing countries. Such an equation has already been widely used to identify
the reasons for exceptionally high or low fertility given contraceptive prevalence. Bongaarts
(1987) investigates exceptionally high total fertility rate in Yemen, Kenya, Syria, Jordan and
Zimbabwe. Curtis and Diamond (1995) do similar things in Northeast Brazil. On the other hand,
Gajanayake and Caldwell (1990) investigated an exceptionally low fertility rate in Sri Lanka, while
Samosir (1995) did for Indonesia

The country/province is termed as experiencing deficit (excess) fertility, if their observed TFR is
smaller (larger) than the expected TFR (Bongaart, 1987; Curtis and Diamend, 1995). Deficit
fertility means that, given the structure in the 22 developing countries, the contraceptive
prevalence rate in a particular country/ province cannot adequately explain the variation in their
observed fertility. There must be some other important fertility-inhibiting factors, in addition to

contraceptive use, which contribute to the relatively low observed TFR.

For example, as pointed out by Bongaarts (1984), the significant use of induced abortion in Japan
and Korea and the relatively high incidence of pathological sterility in Cameroon and Zaire are
probably the main reasons why these countries fall below the regression line. On the other hand,

Kenya and Syria with relatively short mean durations of breastfeeding and Peru and the
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Philippines with their heavy reliance on less efficient methods of contraception have fertility levels

higher than expected from the regression line. They experienced surplus fertility.

Curtis and Diamond (1995) pointed out that the most common reasons proposed when deficit
fertility occurred are high levels of induced abortion, high levels of natural sterility, reduced coital
frequency resulting from spousal separation and unusually high fertility inhibiting effect of other
proximate determinants. For Indonesia’s data, Samosir (1994) points out that the factors which
might account for the deficit fertility were the lag effects of changes in contraceptive use which
might not yet have resulted in changes in the TFRs, whether marriage patterns were
commensurate with observed contraceptive prevalence rate, whether women breastfed shorter
than expected given observed CPR, and unusually high fertility-inhibiting effects of other

proximate determinants.

It should be pointed out that the concept of surplus and deficit fertility discussed here is different
from the ones intensively used by economists, pioneered by Easterlin (1975) and applied in
Indonesia by Ananta (1983). They compared the quantity of children demanded with natural
fertility. If at a given price of a child, the quantity demanded is greater than natural fertility, the
individual is in deficit fertility; when the quantity of children demanded is smaller than natural
fertility, the individual experiences surplus fertility. Further, their analysis is at an individual level,

where the analysis in this chapter is at an aggregate level.

Samosir (1994) utilizes equation 3.1 with the 1991 IDHS data. She shows that in 1988-1991,
Indonesian women in general would have been expected to have 1.1 more .children than they
already did given the 1991 contraceptive prevalence. In other words the observed total fertility

rate, 3.02, was 1.1 births per woman below the expected total fertility rate, 4.12.

3.6 Summary

This review of the literature demonstrates the advances of the DHS data in providing detailed
information of recent episodes of contraceptive use which have enabled researchers to assess
cross-national estimates of contraceptive use dynamics in developing countries. However, the
dynamics in contraceptive use are still less understood especially in Indonesia. Yet, the need for

population-based studies on the various dimensions of contraceptive use dynamics exists. They

40



ENAnwar Chapter3 2001

even lack basic descriptive information on overall discontinuation, contraceptive failure and
switching. Further, there exists only a small number of multivariate analyses on the dynamics of

contraceptive use, and not simply on current contraceptive use.

Contraceptive use dynamics can be placed in a framework as shown in Figure 3.4. Contraceptive
use is one of the proximate determinants of fertility, and socio-economic determinants influence
fertility through the proximate determinants. However, the demographic impact of contraceptive
use depends not only on its prevalence but also on duration of use and effectiveness of use.
There are several statuses for those who are using contraceptive methods. Women may become
pregnant while they are using the method (contraceptive failure), they may switch to another
method or may abandon use. Those experiencing contraceptive failures may have induced or
spontaneous abortions, or unintended pregnancies. Women may abandon use because they are
not in need or they are in need for contraception. They are not in need either because they want
to become pregnant, therefore, they may have a wanted pregnancy, or their exposure to the risk
of pregnancy has been reduced. Those who abandon, but are in need for contraception, may be

at risk of unintended pregnancies; alternatively, they may restart use.

The nature of DHS calendar data on contraceptive use is hierarchical, with episodes of use of
contraception nested within the user of the contraception. Because episodes of use cannot be
expected to be independent, the use of traditional multivariate analyses produces biased
inference. This two-level clustering structure can be taken into account into the model. The next

chapter presents methods of analysis used in this thesis and applied to the 1991 and 1994 IDHS.
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Figure 3.4 Framework of Analysis of Contraceptive Use Dynamics
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Chapter 4

METHODS OF ANALYSIS

4.1 Introduction

Several methods of analyses are employed in this research. The use of duration of contraceptive
use as one of the important variables in the research necessitates the utilisation of event history
analysis, discussed in the next section. Among many techniques in event history analysis, this
research uses life table techniques to estimate the rates and patterns of discontinuation
(Chapter 7) and switching (Chapter 8). Further, to examine the determinants of the behaviour in
contraceptive discontinuation (Chapter 9) and contraceptive switching (Chapter 10), this research
uses discrete-time competing risk hazard models. Because one individual can experience several
episodes of contraceptive use, a multilevel statistical analysis is carried out. Section 4.3
elaborates this multilevel statistical analysis. Section 4.4.3 discusses the simultaneous equation
model, to capture the issues of two endogenous variables, price of contraception and choice of
contraception.  This technique is used in Chapter 11 to examine the determinants of
contraceptive choices. Finally, Section 4.4.4 elaborates the Bongaarts models, to examine deficit

fertility, which is discussed in Chapter 6.
4.2 Event History Analysis

4.2.1 Concept

Social scientists often study ‘whether' and ‘when’ specific events of interest occur in a given
period of observation (Willett et al., 1998; Singer et al., 1998). An event history records whether
an individual ever experiences an event of interest, if so, when. It is longitudinal data on the
occurrence of events (Yamaguchi, 1992). Various kinds of events have been studied by various

researchers from different backgrounds. Demographers, for example, study age at various
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milestones, such as age at menarche, age at first intercourse, age at first marriage, age at first
birth and menopause. They are also interested in whether and when individuals give birth, or
experience subsequent births. Marriage duration, contraceptive use and many more topics are

also studied.

What is an event? Allison (1995) defines an event as a qualitative change --a transition from one
discrete state to another-- that can be situated in time. For example, a marriage is a fransition
from the state of being unmarried fo the state of being married. A job promotion is a transition
from a job at one level to another job at a higher level (Allison, 1995). Contraceptive
discontinuation is a transition from the state of being a contraceptive user to the state of being a

nonuser (Curtis and Hammerslough, 1995; Steele, 1996; Leite, 1998).

An occurrence of an event is recognised as an event if there is a preceding time interval that
represents its non-occurrence (Yamaguchi, 1992). In other words, a certain time period or
duration of non-occurrence must exist. Some individuals will experience non-occurrence of the
event, and some others will experience occurrence of the event. In this case, whether and when
an event occurs for some individuals is unknown. No matter how long the data collection, some
individuals will not experience the event of interest during data collection. Such observations are
censoredS. Researchers do know information about individuals with censored event times, they
know their duration of non-occurrence period, but they do not know the precise time when the
observed individual may experience the occurrence of the event. Censored observations create
an analytic dilemma in the analysis. They cannot be excluded from the analysis, as they are often
the ones least likely to experience the event (Willet, et. al, 1998) and they generate serious bias

in parameter estimates if excluded (Tuma and Hannan, 1979).

Censoring is common in event history data. In essence, censoring occurs when we have some
information about individual survival time, but we do not know the survival time exactly. To
determine survival time or failure time precisely, there are three requirements: a time origin, a

scale for measuring the passage of time and the occurrence of an event (Cox and Oakes, 1984).

¥ Maller and Zhou (1996) call immune or cured individuals to those are not subject to the event of interest, in other
words they have zero risk.
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Censoring can be distinguished into three forms, left censoring, right censoring and interval
censoring (Allison, 1995). Right censoring occurs when an individual time origin is observed
within period of observation, but the event of interest has not yet occurred when observation is
terminated. Left-censoring occurs when an individual time origin is observed and the occurrence
of the event is known within the period of observation, but the exact time of occurrence is

unknown. Interval censoring combines both right and left censoring.

Event history analysis is also called survival analysis, duration analysis, or hazard modelling.
Event history analysis models hazards as a function of time, i.e. conditional probability of moving
out of a state at time t given that exit has not already occurred. Interests of the analysis are
focused on time spent in each state, probability of transition between states, and how the hazard

depends on time and covariates.

There are two types of covariates in the analysis: time-constant and time-dependent or time-
varying covariates. The former is usually ascribed statuses such as sex, ethnicity and religion

while the later change in value over time such as number of living children and marital status.

Event history analysis requires special methods for dealing with censored data, that is individuals
that do not experience the event of interest at the time of the analysis, and time-dependent
covariates. This section discusses two techniques of event history analysis used in this

dissertation. They are life table analysis and discrete-time competing risks hazard model.

4.2.2 Life-table Techniques

Demographers have used life tables for several centuries to analyze mortality and several
decades ago to look at topics such as contraceptive efficacy and employment (Goldman, Pebley
and Paul 1983). The life table is a simple approach for the analysis of event history data that can
handle right censored data. This approach was originally developed by Graunt to study mortality
and length of life (Smith, 1992; Curtis and Hammerslough, 1995). However, it has been widely
used in fertility, labor force, nuptiallity, breastfeeding, evaluation contraceptive effectiveness

including contraceptive discontinuation (Halli and Rao, 1992; Curtis and Hammerslough, 1995).
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The analysis of contraceptive discontinuation raises a number of statistical issues due to
characteristics of the data used. For example, the unit of analysis for the study of contraceptive
discontinuation is a segment of contraceptive use contributed by the users in the analysis. A
segment of use is defined as an uninterrupted period of use of a particular contraceptive method.
Many segments of the use come from women who are still using a method at the end of period of
observation, duration of that particular segment of use is unknown and called censored
segments. We simply know that it is at least the number of months observed at the end of the
period of observation. These segments cannot be dropped from the analysis since they would
result in bias. In fact, 67% of all selected segments used in the analysis is right-censored in the
1991 IDHS and 59% in the 1994 IDHS.

The life table is an appropriate technique to handle censored data. Segments of use are divided
into monthly intervals measured from the time of beginning the segment. For each interval the
number of individual at risk, the number of individual discontinued using contraceptive and the
number of censored observations, i.e., individuals are still using a particular contraceptive
method, are registered. These can be used to calculate rates of experiencing the event in a given
interval. The construction of life tables for discontinuation rates starts with the calculation of
month-by-month discontinuation rates. These rates are then linked together to obtain a
cumulative discontinuation rate over a given period. Details of the construction and calculation of

life tables are provided by Curtis and Hammerslough (1995) and Kost (1993).

To estimate discontinuation rates of all reversible contraceptive methods combined at different
duration of use, a single decrement life table technique is used in this analysis. Differentials in
discontinuation patterns by contraceptive method and area of residence are also explored by
using this technique. All these rates in this paper are calculated by using both SPSS and
Microsoft Excel. The most commonly used summary life-table measure of discontinuation is the
12-month discontinuation rate (Curtis and Hammerslough, 1995). This represents the proportion

of users discontinuing a method within 12 months after the start of use.

Plots of the cumulative proportions of users who discontinue the contraceptive method against

duration of use are also helpful in studying in discontinuation patterns. As suggested by Singer et

46



ENAnwar Chapter 4 2001

al., (1998) graphical presentations here are presented for two years of use after initiation of

contraceptive use, and 12-month and 24-month discontinuation rates also presented.

To study contraceptive discontinuation, one must consider the reason for discontinuation as users
of contraception may discontinue for various reasons. The reason for discontinuation may also
vary across women with different characteristics. This is the main purpose of this analysis as from
a policy perspective point of view as understanding the various reasons for discontinuation can
provide valuable insights into quality of care of contraceptive use. To give an overall description
of discontinuation by reason stated by the users, discontinuation rates by reason are calculated
using a multiple-decrement life table. It should be noted that the SPSS menu can not directly be
used for this type of life table approach. It needs to follow a series of commands to calculate and
Curtis and Hammerslough (1995) provides some guidance. With this guidance we can calculate

multiple-decrement life table by using SPSS or any spreadsheet like Excel.

The following sections discuss several types of life tables: single decrement life tables, multiple

decrement life tables, and associated life tables.

4.2.2.1 Single-decrement Life Table

The single-decrement life table is applied in cases where there is only one type of event of
interest, e.g. contraceptive discontinuation. To construct a life table, here duration is broken down
into monthly intervals [t, t+1), t = 1, 2, 3, ... and for each interval the number of individual at risk,
number of events and number of censored observation is recorded. Our notation follows event
history analysis notation rather than conventional life table notation. Let

a; = number of individuals experiencing the event, e.g. discontinued using contraceptive,

in this time interval [t, t+1)

Ct = number of individuals censored in this time interval [t, t+1)
n’ = number of individual who are at risk during this interval [t, t+1)
ny = number of individuals at the start of the interval [t, t+1). The number of individuals at

the start of the first interval, n1, equals to the total number of individuals at the outset of
analysis, n. Whereas, the number of individuals at the start of the other intervals, where
t+1=2, 3, ..., is determined by

] =W —dy— C (4.2.1)
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Table 4.1 illustrates a simple example of the construction of a life table for contraceptive
discontinuation. The ordered columns follow SPSS output as the SPSS program is used to
perform the analysis of life table discontinuation and switching behaviour after discontinuation in

Chapters 6 and 8, respectively. The four symbols above are put in columns 3 to 6.

Table 4.1 An Example of SPSS output on Single-decrement Life-table Applied to
Unweighted 12-month Contraceptive Discontinuation: 1994 Indonesia DHS

Inter | Start of | Number of | Number of| Number | Number |Proportion| Proportion | Cumulative | Probability
val [Interval|Individuals | Individuals of of of of Proportion | Density
Entering | Censored | individuals |Individuals{individuals| Individuals of
this During the| Exposed | Termina- | Termina- | Surviving | Survivors
Interval Interval to Risk ting ting at End
events
My @ 3 4) )] 6 0 8 (9) (10)
! n; Cy n ’t dt lt St f;

1 0 15210 282 15069 5086 0.0336 0.9664 0.9684 0.0336
2 1 14422 290 14277 322 0.0226 09774 0.9446 0.0218
3 2 13810 268 13676 693 0.0507 0.9493 0.8968 0.0479
4 3 12849 259 12720 172 0.0135 0.9865 0.8846 0.0121
5 4 12418 272 12282 177 0.0144 0.9856 0.8719 0.0127
6 5 11969 254 11842 454 0.0383 0.9617 0.8385 0.0334
7 6 11261 223 11150 161 0.0144 0.9856 0.8263 0.0121
8 7 10877 214 10770 155 0.0144 0.9856 0.8145 0.0118
9 8 10508 268 10374 331 0.0319 0.9681 0.7885 0.0260
10 9 9909 270 9774 145 0.0148 0.9852 0.7768 0.0117
11 10 9494 222 9383 136 0.0145 0.9855 0.7655 0.0113
12 11 9136 204 9034 451 0.0499 0.9501 0.7273 0.0382

The number of individuals at risk at each duration, »’; or (Column 5), is calculated by assuming
that, on average, the segment of use that are continuing at the time of observation are observed
in the middle of the month, and consequently they only contribute half a month of exposure in the
last month. Hence, the number of individuals at risk is calculated by taking the number individual
at the start of the interval and subtracting half of the number of individual censored during the

interval. In short, itis #, - 0.5¢,.

Then we need to define the hazard rate, which is the probability of an event occuring in the
interval given that an event has not already occurred. The hazard rate in Column 7, that is the

probability of discontinuing use at each duration, conditional on the fact that discontinuation has
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not occurred at the earlier duration. Itis estimated by dividing the number of discontinuing at each

duration by the number at risk at that duration and it is presented as follows

al (4.22)

T — 0.5,
The probability of continuing use at each duration, given survival to time t, in Column 8, is simply
one minus the probability of discontinuing at that duration.
1-4,=1- _ 4 (4.23)
n, —0.5¢,

The next stage is to calculate the cumulative probability of survivors at end of each duration, in
Column 9, that a user is still using the contraceptive method at different durations. To do this the
conditional probability just calculated in Column 7 has to be multiplied together. In other words,
the cumulative probability of not experiencing the event before ¢ is referred to as the probability of
surviving or survivor function, in this case it is the probability of continuing use of contraception, is
defined as:

S, = Pr (event does not occur before t)
S =Pr(T >1)

Column 9 is calculated as
-1

s, = I (1-4,) (4.2.4)
Jj=1

The formulae above says that probability still using at the end of the tt" month equals the
probability still using at the end of the (t-1)* month times the probability still using at the end of

the tt month given that user is still using at the end of the (t-1)* month.

The cumulative probability that individuals experience the event, discontinue use, by the end of

the t month is given by:
Fi=1-§ (4.2.5)

From Column 9, the 12-month discontinuation is obtained by subtracting the proportion still using
at the end of month 11 in Table 4.1 from 1. When we use SPSS, the proportion of users still using
at the end of each duration in the output of the life table headed ‘CUMUL PROPN SURV AT

END’.
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The probability density, which is the unconditional probability of event occurrence, shown in

Column 10 can be defined as:

t-1
f=2 Hl (-4 j) (4.2.6)
j=
or fi=25, (4.27)

4.2.2.2 Multiple Decrement Life Table
The classification of events into different types is often somewhat arbitrary and may vary
according to the specific goals of the analysis. For now, let's suppose that the events we are

interested in are reasons for discontinuation of use of contraception.

The single decrement life table technique accounts for only one attrition factor or one event. The
straightforward extension of the single decrement life table is the multiple decrement life table,
which was originally used to construct a life table taking into account multiple events of exit. As it
is usually used in studying mortality, the multiple decrement life table is used to construct a life
table by causes of death is also a convenient way of analysing the risks of different types of

discontinuation.

We could break down the column containing the number of discontinuations at each duration, in
Column 5 in Table 4.1, into five columns, for example. Each column contains the number of
discontinuations due to: (1) failure, (2) wants to get pregnant, (3) side effects and health
concerns, and (4) method-related reasons and (5) other reasons. From this, the probability of
discontinuing for each reason at each duration can be calculated conditional on the fact that the
user is still using at the start of the interval.

Hence, the first interval (month) we have:

Probability of discontinuation due to failure =

dl Jailure

fadlure n, —0.5¢,

(4.2.8)
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Probability of discontinuation due to wants to get pregnant =

d,
pregnant
£ n = 4'2'9

Probability of discontinuation due to side effects and health concerns =

A5
sideeffects
sideeffets = 421
Probability of discontinuation due to method-related reasons =
dlmet rel
me_rel = o 4211
Fine_r n, —0.5¢, ( )
Probability of discontinuation due to other reasons =
dloth
ey = 4212
Hoter n, —0.5¢, ( )

and repeat the same procedure for the following intervals (months).

For simplification, suppose we classify s-1 different possible events, e.g. reasons for
discontinuation. Let » be a variable indicating the particular event that occurs (#=1,2,..., s-1) and

the state s represents right-censored cases for whom the event » has not yet occurred. Hazard
rates of an individuals experiencing an event » during month [t, t+1) as

d
/1 — rt
e Zj&;’ (4.2.13)

where d; = the number of individuals experiencing an event » during the month [t, t+1)

The overall probability of discontinuing at each duration equals the sum of the probabilities of

discontinuation for each reason. In other words, the overall hazard rate is

s—1
2= 1, (4.2.14)
=1

r

The probability that no events occur before time £ is

s~
Ay =1=)" 2, (4.2.15)

r=1

Therefore, the cumulative probability of surviving to time ¢ is
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£-]
S, =]]a-2, (4.2.16)
Jj=l
The cumulative probability that an event of kind » occurs before time ¢ is expressed by:
t-1
F,=> 2,8, (4.217)
j=1

F,+is probability of discontinuation due to reason » acting in the presence of all other reasons for

discontinuation (Kost 1993).

4.2.2.3 Associated Single-decrement Life Table

The associated single-decrement probabilities are used when comparing probabilites across
groups, such as the probability of contraceptive failure among young women as compared with
that among older women. However, the interpretation of these rates requires an assumption that

the various causes of discontinuation are independent (Kalbfleisch and Prentice, 1980).

The probabilities calculated from the multiple-decrement life tables (MDLT) are called net
discontinuation probabilities because they represent the probability of discontinuing for each
reason in the presence of other competing reasons for discontinuation. It is affected both by the
underlying risk of discontinuing for that particular reason and the underlying risks of discontinuing
for other reasons. As such, the net discontinuation rates are dependent on each other and
changes in the underlying risk of discontinuing for one reason will affect the net discontinuation

rates for other reasons.

A problem arises when MDLT rates are used in comparing a particular event for more than two
different samples or even for subgroups within a sample, due to competition with other events.
One way to overcome this problem is to construct a life table in which all the competing risks are
eliminated. This kind of a life table is called an associated single-decrement life table, which
treats all discontinuation for reasons other than the one of interest as censored observations. The

calculation is performed by the same formula as an SDLT.

In life table analysis, the effect of one particular variable on the rate of the event occurrence is

computed without controlling for the effect of other variables. It is possible to examine differentials
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between subgroups of population by calculating separate life tables for each sub-group. However,
the life table analysis becomes infeasible when the number of subgroup increases markedly. To
overcome with this problem, hazard models allow us to measure the effect of one variable on the
event occurrence by controlling for the effect of the other variables. Random parameters can also
be incorporated into the hazard model. The following section presents about the discrete time

competing risks hazard model.

4.2.3 Discrete-Time Competing Risks Hazard Model

Information on the occurrence of an event can be recorded very precisely and such precise time
to event data are referred to as continuous time data. More commonly, however, the occurrence
of event is recorded within some finite time interval (Willett et al, 1998). We call data such as
these as discrete-time data. Discrete-time models are used to analyse discrete-time data
(Yamaguchi, 1992).

Suppose T;is a discrete random variable associated with survival time, which can take any non-
negative value for an individual i, and ¢ is the actual survival time. Consider a multinomial
response vector with s categories, so there are s-1 decrements or causes of ‘death’, and s
represents right-censored cases for whom the event has not yet occurred. Let R be a variable

indicating the particular event, #, that occurs (+=1, 2, ..., s-1). We then define the discrete-time

cause-specific hazard by
Ay =Pu(T, =t,R=r|T, 2t,x,), r=1,2, ..., 51 (4.2.18)

where 4, is the probability that individual iexperiences an event of type » at time #, given

survival to time f and a set of covariates x which may be cause-specific.

The overall hazard of an event of any type is

s=1

Ai = A (4.2.19)

1
r=1

and the hazard that no event of any type, i.e. an event of type s, occurs is

s—

A (4.2.20)

i

ﬂ’sti = 1 -

1
r=1
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The relationship between A ., time and covariates can be expressed in a general form

A,=g a, +x,8) =1,2,..,51 (4.2.21)
where the dependency of the hazard on time and the covariates, represented by «,, and 5,

respectively, can vary according to the type of event and g(.) is monotonic function called the link

function.

For any link function g(.), the likelihood can be shown to be

LZHLE } [Ta-4,) (4.2.22)

i Jj=1

where c¢; is the censoring indicator. ¢; = 1 if an event occurs at time ¢, and ¢; = 0 otherwise.

Although other link functions can be used, the logistic function is most commonly used as it is the
most tractable. Let A be the corresponding vector containing the probabilities of falling into any
particular category. The discrete-time competing risk model for single spells assumes that for
some individual in the population, the log odds of having an event of type r rather than an event of

type s (the reference category) at discrete time point ¢ are given by

g 2|ty 5By s (4229

1

where A,; is the hazard of an event of type » occurring at time ¢ for an individual  with covariates

X, 0 is @ function of the duration for individual 7 at time ¢ for event type r, and g, is unknown

parameters.

In the multinomial competing risks model, censored cases can be treated as the reference

category, and the risks of each type of discontinuation relative to the risk of still using a method
can be estimated simultaneously. Then the probabilities of being in a particular category » at time

tfor an individual 7 with covariates X;.; are given by

By = SR XB) g e (4.2.24)
1+ ZGXP(akr +X;ri13k)
k=1

and the hazard that no event occurs is
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A, = 1 (4.2.25)

st s=1
L+ 2 explay + Xify)

k=1

The inclusion of a.,, allows duration effects to be modelled. Setting o, equal to # or log(t) gives

models analogous to continuous-time Gompertz or Weibull models respectively. Alternatively, the
time axis can be split into intervals and a nonparametric piece constant hazard model can be
fitted, where it is assumed that the hazard of discontinuation use is constant over a particular time
interval. For such a model, o, will be a categorical variable, with a separate category
representing each time interval. Time-dependent covariates can be incorporated easily into the
analysis, though in this paper the values of the covariates do not vary over a contraceptive use

interval.

The estimates A can then be used to derive estimates of the probability of survival time 7, S,

and the cumulative probability of an event type r, £, as

—

t—
A

S i (4.2.26)

f
1

-,
]

and
1 -~ ~
Z/l,j, p (4.2.27)
=

The discrete-time competing risks hazards model can be fitted with any statistical software that
performs multinomial logit regression. When using SAS, PROC CATMOD estimates the model
simultaneously for all event types. The data must be restructured, however, to give a multinomial

response for each month of observation and for each individual in the sample.

4.3 Multilevel Analysis

4.3.1 Hierarchical Data Structures
Data structures are often hierarchical in the following sense. We have information describing

individuals, but individuals are grouped into larger units. We also have information for those larger
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units. Such structures occur in longitudinal studies and clustered survey samples. For example, in
education in which individuals (pupils) are subject to the influences of grouping. Students learn in
classes; classes are taught within schools; and schools are arranged within school district. Also,

individuals are nested within a family.

Many repeated measurements are hierarchical. If we follow individuals over time, the
measurements of any individual are a group, in the same way as the school class is a group. For
example, in growth studies of children repeated measurements of weight are taken on a sample
of individuals. This can be regarded as a 2-level hierarchy with children as the level 2 units and
the set of measurement occasions for an individual constituting the level-1 units for that level-2
unit. A third level can be introduced into this structure if children are grouped into families since a

family can have more than one child.

In retrospective monthly information of contraceptive use for five years preceding the survey, as
in second phase DHS surveys, a woman might have more than episode of use of a particular

method of contraceptive use. The woman is a level 2 unit and the episode is a level 1 unit.

The following section presents a brief overview of the multilevel model, which leads to the

empirical statistical models presented in sections 4.4.1 and 4.4.2

4.3.2 Fundamental Principles of Multilevel Modelling

4.3.2.1 The Random Intercepts Model
This section introduces the logic of hierarchical linear models. We begin with a simple linear
model, a continuous response variable and one predictor. The regression equation for the data
is:

v, =0, + X, +e, (4.3.1)
Consider a hierarchical data structure with two levels. For example, individuals nested into

clusters. Assume that there are J level 2 units, where J is a large number and n; individuals in
cluster j. y; is the response for individual 7 in cluster j and Xj; is a predictor. The simplest form of

a multilevel model is a random-intercepts model, which the regression line for the relationship
between the response, y;;, and a predictor, Xj;, can have different intercepts for each cluster but
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each line has the same slope. The plot of the regression of y; on Xj; will be a set of parallel lines.

The random intercepts model of the Equation 4.3.1 can be written as

Yy =Po, +BX;+e; i=12 omandj=12 .., J (4.3.2)
where

Bo; = By +0y; (4.3.3)
We assume that

e; ~ N(,02)

vy, ~ N(0,0¢)
cov(e, ,vy,;) =0

Observations in the same cluster are not independent since

2 2 TR
cov(y;, ) =04 +0, 1=],1=1
2 TR
=0, ]=j,1#1

=0 j#j.

The random intercept model is often referred to as a ‘variance components’ model since the
variance of the response y;; can be decomposed into the sum of the level 1 and level 2 variances.

Substitution of (4.3.3) into (4.3.2) gives a single-equation formulation of the random intercepts
model as
Vi =Po+ X, vy te; (4.34)

B, + p,X; can be thought of as the fixed part of the model, and v, +e¢, the random part.

B, and S, are known as the fixed parameters and o2 and o are the random part parameters.

The intra-class correlation, which is a criterion for measuring the homogeneity of units within
clusters compared to between clusters, is defined as
cov(y,.j,yi.j) _ 65

p=corr(Vy i) = Jvar(y yvar(y;;) S ol+ol (435
i i e

This measures the proportion of the total variation (o, +o)which can be attributed to

between-cluster variation. Hence if o2 = 0, that is, if there is no variation between the second
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level clusters, responses within a cluster are uncorrefated and y, = g, + B, X, +e, reduces

to a single-level model.

4.3.2.2 The Random Coefficients Model

The random coefficients model allows the slope parameter varies across clusters, which means
that the magnitude of effect of a covariate is different in each cluster. A direct extension of the
random intercepts model in (4.3.2) is to allow the slope parameter, f,, to vary across clusters.

This model can be written as

Yy =Bo, + B, X, e (4.3.6)
where

Bo; = By + 0y, (4.3.7a)

B =B+ (4.3.7b)
We assume

e; ~ N(0,67)

v,; ~ N(0,07)
v,; ~ N(0,57)
cov(vy; ;) = Oy,

cov(e,,v,;) = cov(e;,v;;) =0

Substituting (4.3.7a) and (4.3.7b) into (4.3.6), we have a single-equation formulation as
Vi =Bo+ BiX; +uy; + X0, e (4.3.8)

The fixed part of the model is 8, + B, X, and the random partis v,; + X,v,; +e;. The term

X ,v,; can be regarded as an interaction between X; and the unobserved random effect v, ;.

4.3.2.3 Higher-Level Covariates
The random-coefficients regression model allows us to estimate the variability in the regression
coefficients (both intercepts and slopes) across the level-2 units. To model this variability, a

covariate at level 2, which takes the same value for individuals in each level 2, is included in the
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model. Thus, the two-level model has the two-level random slopes model with one covariat, Xj; at

level 1 and one covariate w; at level 2 can be written:

Vi =B+ B X, +ey (4.3.9)
where

Bo; =By +7ow; +y; (4.3.10a)

By =B +rw, +uy; (4.3.10b)

The single-equation formulation is

Vi =B+ BX; +yow, +y X;w, +uy + X0, +e (4.3.11)
This model assumes that differences between clusters can be partly or completely explained by
certain level 2 covariates. This model is called a ‘slopes-as-outcomes’ model (Bryk and
Raudenbush, 1992).

4.3.24 AThree-Level Model
A three-level model can be easily understood from cross-sectional data, which normally selects a
sample using geographical strata. Individuals nested within households within geographical areas
such as sampling clusters. The two-level model can be extended to a three-level model. In this
model intercepts vary across both level 2 units and level 3 units. Below is a three-level model
consisting of one level 1 covariate only,

Ve = Boj + BiXy +ey (4.3.12)
where

Bojx =Po T Vo +Vox (4.3.13)
v,z and v, are random effects corresponding to level 2 and level 3, respectively.
The single-equation is

Yk = Bo + BiXyp + U0 +Vor T (4.3.14)
We assume

ey ~ N(0,52)

Vo ~ N(0,02,)

Ve ~ N(0,52,)

59



ENAnwar Chapter4 2001

In this model we can also add level 2 and level 3 covariates. For example, in a case of
hierarchical student data, student background characteristics, classroom characteristics, and

school characteristics can be added into the model.

For a three-level model, we can calculate the intra-class correlation for level 3 units as well as for

the level 2 units. For the three-level random intercepts model above, the total variation is
ocl+ol +ol;. (4.3.15)

Therefore, the proportion of the total variance due to variation among level 2 units is

2 2
g, +0
w0 %0 (43.16)
o—e +O-L)0 +Gv0

and the proportion due to level 3 units is

2

O,
v 4317
ol+ol +ol, ( )

4.3.2.5 Binary Response Data

So far, we have considered a continuous outcome as a response variable in the model. In this
section, the outcome variable is a binary response, which takes values of zero and one. Binary
response variables arise naturally in many studies. For contraceptive use, a woman can be
considered as an user or not an user of contraception. Whether a woman just has had a baby or
not, whether a baby is being breastfed or not, and whether a person is working or not. All are
examples of a binary response, which can be associated with a number of explanatory covariates

being investigated.

In order to define the multilevel logit model let y;be the binary response for individual 7 in cluster
J- Defining Pr(y; = 1) = m;; as the probability of ‘success’, the multilevel logit model can be define
as

Yy =7 t+e (4.3.18)

TT;
where log, 1_’ =0y =X B+ zu,

g
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The "success' probability for individual 7 in cluster j, 7z; = Pr( y,, = 1), can be expressed as:

e’
Ty = 1+ (4.3.19)

The extension to higher level models is straightforward.

4.3.2.6 Polychotomous Response Data

In this section we extend the model for a single proportion as outcome to the case of a set of
proportions. The response is now multivariate, which has more than two possible outcomes, and
we generalize the ordinary logit model to define a multivariate logit model. For example, we may
be interested in patients’ outcomes such as recover, die, and no improvement; or we may be
interested in the political affiliation of individuals, that is conservative, labour, or liberal democrats.
We are here interested in reasons for discontinuation; contraceptive failure, desire to get
pregnant, side effects and health concerns, other reasons, and still using contraception. In this

section, we will consider only models for nominal response categories.

Let y; be the response variable for individual |, which has more than 2 categorical unordered
response. Assuming that response variable, y;, has s categories, define the probability that
response variable equals to r by Pr(y; = r) = m,, where r = 1,2, ..., s, such that Z;rﬁ =1.s
r=l1
represents the reference category. The multinomial logit model can be written as
Vi =%, e, (4320)

where log, 22 =, = X' r=12,...,51

A set of covariates needs to be estimated for different contrast, since the effect of the covariates
is likely to vary separately across the categories of the response variables. It is needed to create
a number of r-1 binary variables coded as 1 or zero such that
Ly, =r, r=L12,...s
Yr = {O else

The probability that a response category is » for an individual i is calculated as
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e’7ri
2 B (4.3.21)
1+ Z e
k=1
And the probability that a response is s (the reference category) is:
_ 1
T = %0 (4.3.22)
1+ Z e’
k=1

The multilevel multinomial logit model can be easily extended by including the random part in the
model. This is expressed by

Vg Sy te, (4.3.23)

7Ty
where log, —~=n,, = X,p, +z;u, r=12,..,s-1
sij

The probability that a response variable is » for individual 7 in cluster ; is calculated as

Trij
e’

I (4.3.24)

1+ Z e™
k=1

The probability that a response is s (the reference category) is
1

= s-1
1+ Z e™
k=1

7T i

Q (4.3.25)

sy
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4.4 Empirical Methods of Analysis

4.4.1 Analysis of Contraceptive Discontinuation

In the analysis presented in Chapter 9, the reasons for discontinuation are divided into four
groups: failure (become pregnant while a woman is using a contraceptive method), desire to get
pregnant, side effects and health concerns, and other reasons for discontinuation. However, the
multiple-decrement life table will be used for estimation of the overall rate only as it is not possible
to include a number of factors simultaneously because the sample size within each group
becomes too small for reliable estimation. One way of overcoming this problem is to use
multinomial hazard models (or event history models) that allow for controlling for the effects of

some other factors.

In event history analysis, the length of time before the occurrence of an event, in this case
duration of contraceptive use, is important. The duration of use can be modelled explicitly by
using either a discrete-time or a continuous-time hazard model. In analysis of contraceptive
discontinuation in Bali, the use of discrete-time hazards model is considered to be the more
appropriate method. There are two reasons for choosing this approach. Firstly, the duration of
each interval is designed and recorded to the nearest whole month, therefore, time is not
measured exactly. As stated by Yamaguchi (1991) in this case, it may be more natural to assume
a model that reflects a discrete time measurement. Secondly, because durations of use are
measured in months, the data are likely to contain a large number of ties. Events are tied when
two or more individuals experience an event at the same time (Yamaguchi 1991). It is supported

by the fact shown that many users in each month of use have the same length of duration of

contraceptive use.

As we want fo study on different reasons for discontinuation, a discrete-time competing risk
hazards model will be used here. This model is essentially the multinomial logit model in which
the contraceptive status is recorded for certain intervals of time. In this analysis, each segment of
use is recorded into monthly intervals of use and five categories are considered for the
multinomial response: 1) failure, 2) desire to get pregnant, 3) side effects and health concems, 4)
other reasons, and 5) still using a method. The discrete-time competing risks hazards model can

be fitted with any statistical software that performs multinomial logit regression. When the
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software used is SAS, PROC CATMOD can estimate the model simultaneously for all event
types. When MLwin is used, the commands provided by Yang et al (1999) can be followed. The

MLwin is used for this analysis.

The data must be restructured, however, to give a multinomial response for each month of
observation and for each individual in the sample. If, for example, a woman discontinues a
method due to contraceptive failure in the seventh month of use, seven observations will be
created for this segment of use, one for each month of use, and the response variable would
assume the values: 5, 5, 5, 5, 5, 5 and 1. On the other hand, if a woman were still using a method
at the end of observation period, the response variable would assume the values: 5, 5, 5, 5, 5, 5,
and 5. The size of the data set by using this method becomes significantly increased. For Bali's
data, the sizes of the data being used are 9,962 observations and 11,225 observations generated

by all selected segments of use for the 1991 and 1994 data sets, respectively.

In competing risk hazards model, censored cases (still using) can be treated as the reference
category, and the risks of each type of discontinuation relative to the risk of still using a method
can be estimated simultaneously. The duration of use at each month is included as a covariate in
the model and can be treated in one of the two ways. First, if the duration effect is specified as
some continuous function of time, the model is parametric. For example, if setting duration of use
equal to t gives models analogous to Gompertz models or if it transformed to logarithm of t is
Weibull models. Alternatively, the duration of use can be split into intervals and a non-parametric
model can be fitted, which is called a piece-wise constant hazard model. After a series of testing
of dependency of duration of use in the model, the natural logarithm of duration of use is

considered to be used for the analysis of contraceptive discontinuation in Bali.

In event history data such as a contraception history, the situation often is complicated further by
the fact that an event of interest can occur more than once to an individual during a particular
period of observation. This results in a hierarchical structure with repeated observation at the first
level and the individual at the second level. Individual characteristics are likely to affect woman’s
contraceptive behaviour so the outcomes of episodes of use contributed by the same woman are
likely to be correlated. In addition, women who live in the same cluster are likely to be more alike

than women who live in different clusters are. Standard hazard model assumes that observations

-
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are independent, an assumption that does not hold in clustered hierarchical data such as these.
The failure of the independence assumption means that estimates of standard errors obtained
from standard hazard models are likely to be biased downwards, which in turn may result in

effects appearing to be statistically significant when, in fact, they are not.

To address this problem, a multilevel discrete-time competing risks hazards model is used for the
analysis. This model is an extension of the multinomial hazards model, where intercepts are
allowed to vary randomly across clusters. The random-effects multinomial model is a special case
of the non-linear multilevel model for discrete-response data proposed by Goldstein (1991).
Alternatively, incorporating covariates capturing the characteristics of an individual prior to an
event of interest should be added into the model to take into account of the possible
dependencies between observations on the same individual. Steele, Diamond and Wang (1996)
mention examples of such variables, e.g. the number of previous uses of contraception or the
number of previous failures. Steele (1996) uses both variables in the analysis of contraceptive
discontinuation in China. The status in the month immediately before use of contraception is
considered in the model, e.g. whether an individual was using any method, just had a birth or a
termination, or was not using any method, (Curtis and Blanc 1997). In this analysis, this variable
is also considered to put in the model. Although one could also control for further level of
clustering by including a level for sampling clustering, the present analysis is limited to two levels:
segments of contraceptive use as level 1 nested within women as level 2. This is because a
series of estimation found that all the random parameters at the clusters (primary sampling units)

are not significant.

By including a random effect in the model, one can control both for unobserved heterogeneity and
for possible correlation between duration of use for women who contribute multiple spells of use.
This point is important because there are likely to be omitted or even unmeasurable factors that
affect a woman'’s contraceptive behaviour. For instance, fecundability varies across women, and
the risk of experiencing an unintended pregnancy during use of a contraceptive method (a
contraceptive failure) would be expected to vary because of difference in fecundability. One may
expect women who experience difficulty with use to discontinue early, contributing a series of
short segments, while others who have fewer problems and, therefore, manage to continue use

for longer periods often contribute only one long segments of use.
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The multilevel discrete-time competing risks hazards model used for the analysis on
contraceptive discontinuation in Bali is presented in equation 4.4.4.1. The four reasons for
discontinuation: (1) contraceptive failure, (2) desire to get pregnant, (3) side effects and health
conéems and (4) other reasons, and (5) the reference category are those who are still using
contraception. The model can be expressed as the log odds of experiencing a particular reason,
r, for discontinuation relative to continuing of the use of contraception at time ¢ for the /™ segment

for the j* woman with covariates X.;.

i,
105{ i J = Boo + BaLn(Z,,) + By X oy +ty, r=1, ., b (4.4.1.1)

Stif

where Lrn(Z,;) is a natural logarithm of duration of use for the #" segment for the /* woman at

time £ for a reason of discontinuation . Duration of use broken down into monthly intervals and it

has values from 1 to 60. u; is the random effect associated with the j" woman for type of
discontinuation r. The values of u; are assumed to be distributed normally with mean 0 and

variance 4. Two random effects u; and ug can be correlated with covariance o The model can
be regarded as consisting of a fixed part and a random part, where S, £.;, and 3, are the

parameters in the fixed part of the model and o% and orq are parameters in the random part.

The following equations give the probabilities of discontinuing use of contraception due to a
particular reason for discontinuation r at time ¢ for a use interval i with a set of background

characteristics X; in the random-effects hazards model:

exp(ﬂro + BaLn(Z, ;) + B X . + ud)

/?,m.j = — ,r=1..,4 (4.4.1.2a)
1+ ZeXp(ﬂko + /Blen(Zkﬁj )+ ﬂ;Zlej + urj)
=l
and
1
A = (4.4.1.2b)

Stif T

s—1
143 exp(Bo + Buln(Zyy) + BiaX oy +1,)
k=1

The cumulative probability of discontinuation due to reason # is calculated using equation 4.2.28.

The propensity to discontinue use of a contraceptive method is expected to depend on

characteristics of the user. For example, users who do not wish to have any more children would
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be expected to be more highly motivated to avoid pregnancy than those who are trying to space
their births; hence they would be expected to discontinue less frequently. Users in an rural area
might be expected to discontinue more frequently because their access to information on how to
use a particular method correctly or to a regular supply of their contraceptive method may be less
than those who live in an urban area. However, analysis of discontinuation rates controlling for
method or by characteristics of the users is complicated by the role of method choice. Highly
motivated users are likely to choose long-term methods that are easy to maintain use of, such as
IUD, whereas the choices of rural users may be more limited than urban users. Hence, differential
rates by method at least partly reflect characteristics of the users of the method in addition to
characteristics of the method. Conversely, differentials in the discontinuation rate by
characteristics of users at least partly reflect the choice of methods of those users. Thus, we
considered a number of demographic and socio-economic characteristics apart from those
already mentioned like duration of use and method of contraception used in the multivariate
analysis of the factors affecting contraceptive discontinuation. Due to a specific structure of the
data, not so many covariates can be included in the model. These include the woman’s age at the
start of use, the number of the woman’s living children, contraceptive intention at the start of use,
the woman’s experience in the month immediately before use, the woman’s level of education

and her husband’s level of education, and also type of residence (urban or rural).

4.4.2 Analysis of Switching Behaviour Following Discontinuation

After discontinuing a contraceptive method, a woman may switch immediately to an alternative
method in which case the woman may avoid the risk of unintended pregnancy. Alternatively, after
she abandons the use of contraceptive, she is at risk. She may abandon use because she may
not find a method that meets her needs or her efficacy. The risk of unintended pregnancy may
depend on the alternative method she chooses. If she switched to an equally effective method

she would have less risk than if she switched to an ineffective one.
High contraceptive switching rates have been thought as an indicator of a high level of

dissatisfaction with methods or service. On the other hand, this may indicate expansive method

choice and ease of access of family planning services. At the same time, very low rates of
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switching can be a reflection of restricted options available to the users. Contraceptive switching,

therefore, is important because it can inform efforts to improve service delivery in various ways.

After discontinuation, the users contraceptive behaviours are categorised based on the
framework proposed by Curtis and Hammerslough (1995). The contraceptive status of the
women in the month immediately after discontinuation is classified into three categories; no
longer in need of contraception, switched to another method, and switched to not using
contraception. The definition of no longer in need of contraception is based on the reason given
for discontinuing use. There are those who reported experiencing contraceptive failure
(becoming pregnant while they are using a method of contraception), wanting to become
pregnant, having infrequent sex, and separation/widowhood. Users who discontinue due to
contraceptive failure are classified as no longer in need of contraception although they are a
special interest in contraceptive use dynamics. They are not considered separately in this
analysis as contraceptive failure will be examined separately in Chapter 9. Users who
discontinue for reasons other than listed above are considered to be still in need of contraception.
Those who are using another method in the month after discontinuation are classified as having
switched to another method. Whereas discontinued users who are not using any method or who
are pregnant in the month immediately after discontinuation are classified as having abandoned

use.

Among women who become nonusers, those who are at risk of an unintended pregnancy are of
primary interest because they might have discontinued due to method-related reasons and might
not only indicate dissatisfaction with the current method but also the other available methods.
This type of switching follows discontinuation because of method’s side effects, because of health
concerns, inconvenience of use, husband’s disapproval, the need for a more effective method,
and supply or access problems with the current method. In short, this classification is presented

in Figure 4.1.
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For the purpose of this analysis, each transition from any reversible method is classified into four
categories, with a separate response category for each: 1) switching to another modern method;
2) switching to non-use while at risk of an unintended pregnancy; 3) switching to non-use
because they are no longer in need of contraception; and (4) continuing use of the original
method. Those who switch to another method are not distinguished into modern methods or

traditional methods as from the descriptive analysis that no one switches to traditional methods.

To give an overall description of contraceptive behaviour after discontinuing contraceptive use, a
multiple-decrement life table is presented in Chapter 8. However, it is not possible to include a
number of factors simultaneously in the multiple decrement life tables because the sample size

within each group becomes too small for reliable estimation.

Again, here we use the multilevel discrete-time competing risks hazards model. Competing risk
models are used to distinguish between the different types of switching that may occur. The
discrete-time competing risks models considered here are fitted using the multilevel software
Miwin (Yang et al, 1999). Let » be a variable indicating three categories: (1) switched to another
method of contraception, (2) switched to non use while they are at risk of an unintended
pregnancy, and (3) switched to non use while they are no longer in need of contraception, and (4)
those who are continuing using the method. The model can be ekpressed as follows

A,
10g(zﬂ—'—] = Bo 4 BaZy+ PiaX y ttiy, T=1,..,3 (4.4.2.1)
4ijt

The probabilities of switching to type of transition » at time ¢ for a use interval i with a set of

background characteristics X.; in the random-effects hazards model:

exp(ﬁrﬂ +ﬂrlzmj +ﬂ;2XmJ +ud)

Ay = —— =13 (4.4.2.23)
1+ Zexp(ﬂko + /BkIZkrij + ﬂ;ZXkﬁj + urj)
k=1
and
Ay, = ! (4.4.2.2b)

4tij

s—-1
1+ ZeXP(ﬂko + ,Bh(Zlmj) + lB/;Zthij +urj)
k=1

The cumulative probability of any type of transition is calculated using equation 4.2.28.
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The set of background variables used in this analysis is now described. Each segment of use was
coded according to the method used during that segment of use. The methods are grouped as
follow: Pill, IUD, injectables, and less effective methods. Less effective methods consist of
traditional methods such as periodical abstinence, withdrawal and herbs, some modern methods

like condom and intravag. All methods are combined into one group because of small number of

segments.

Socio-economic background variables included in the model are place of residence, the wife's
and husband’s educational level while demographic variables are age at the start of contraceptive
use, and number of living children at the start of use. Place of residence (urban or rural)
represents the place where the respondents lived at the time of the survey. Ideally, this should be
a time-dependent variable but the necessary information to calculate it was not collected. Thus,
by including this variable in the analysis we assume that there might not be much change in place

of residence within five years.

Level of education was also measured at the time of the survey. With the same assumption as
place of residence, women’s level of education and their husband’s level of education were
employed in the analysis. These variables were initially grouped into no schooling, some primary,
completed primary and completed some secondary education. After a series of investigations, the

first two educational groups were collapsed and so were the last two groups;

As we have information on the date of the first month of each segment of use (CMCSTART) and
woman’s date of birth, age refers to the woman’s age at the start of the segment of use. Both the
date of birth and the CMCSTART are measured as century month codes. The age at the start of
use was calculated as the CMCSTART minus the date of birth and it was then divided by twelve
to get age in years. The age was treated as a categorical variable. The number of living children
refers to the number of the woman had at the start of the segment of use. It was also treated as

categorical variable.

Contraceptive intention is included in the model to estimate the effect of use for different
purposes and is also expected to be a proxy for the strength of women’s motivation to avoid

pregnancy. This variable is based on the woman’s report of the wantedness of the next birth after
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the segment of use, that is whether the birth was wanted at that time, wanted later, or not wanted
at all. The information on the date that the segment of use began was used to identify the birth
following a segment of use. If that birth was classified as wanted then or wanted later, the
contraceptive intent for that segment was classified as a ‘spacer’. If the birth was reported as not
wanted at all, the intention for that segment of use was classified as ‘limiter’. If there is no birth
following the segment of use, the variable is based on the woman’s current fertility preference.

Women with uncertain fertility intentions were included in the category of spacers.

The first step in building our discrete-time competing risk hazards model was to test the form of
the hazard with time (duration of use), i.e., whether the relationship is linear, quadratic or
logarithmic. We examine these three dependencies because we broke down duration of use into
months. This way reduced number of parameters in the model and also we relax the assumption

of constant hazard for the interval period of time.

The next step is to test the statistical significance of each of the dependent variables other than
duration of use. Each variable has a significant effect on switching behaviour. Then we examine
whether there are proportional or non-proportional hazards of switching for each factor and
duration of use. The interaction term between duration of use and each factor was tested. We
found that in 1989-94 the two-way interaction term between duration of use and three factors was
significant. The three factors are current contraceptive method, woman’s educational level and
contraceptive intention at the start of the use. The possibility of interaction between method and

other variables also tested. However, none of the interactions was significant.

4.4.3 Impact of Price of Contraception on Contraceptive Choice

Here we study the determinants of the choice of contraceptive and, in particular, whether price of
contraception has any effect on contraceptive choice. If price does not have a significant impact
on contraceptive choice, then an increase in the price will not affect or will not reduce
contraceptive use. Non-price factors must be accounted for the use and choice of contraceptive.
If this is the case, the policy implication will be that the government should no longer subsidise

the price of contraception; rather the govemment should work more on non-price factors. On the
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other hand, if the price has significant impact on contraceptive choice, the reduction or stopping

of subsidy will have effect on the continuation and switching of contraceptive.

The main question is how price of contraception affects contraceptive choice. Ideally, we should
be able to find the price information before the respondent decides on the choice of the method.
However, there is no such data. The available information is only the price of the method among
current users of contraception, which is explained in more details later in this section. It is
impossible to know whether, for example, a woman chooses the IUD because she agrees with
the price of the 1UD; or she first decides on the method, IUD for example, then from the decision
on the use of IUD, she knows the price. In other words, the direction of the causality of the
relationship between price of contraception and choice of contraception is not known. Price of
contraception may have an effect on contraceptive choice; and contraceptive choice may also
affect contraceptive price. Therefore, a simultaneous equation is performed with price of

contraceptive and choice of methods as the two endogenous variables.

When there are more than one endogenous variable in a system of equations, a single equation
solution may result in simultaneous bias of the parameter estimates. As an illustration, suppose

that there are two equations in the system, with Price of contraception (Price) and Method of
contraception (Method) as endogenous variables. Suppose that W is a set of exogenous

variables in the first equation (with Price as the dependent variable), X is a set of exogenous

variables in the second equation (with Method as the dependent variables), and Z is a set of

exogenous variables included in both equations.

The existence of endogenous variable in the right hand side of the equation may violate the
assumption of independence between explanatory variables and the error term, and hence, the
bias is called as simultaneous bias. There are many methods to solve this simultaneous bias.

Two-stage estimation is one of them (Maddala, 1983; Kelejian and Oates, 1974).

Here are the two equations in this analysis. The first is the price equation:

s=1
PRICE, = 8, +_ B, Method,, +B,W, + B; Z, +e, (4.4.3.1)

r=1
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where PRICE,; is price of the current method being used by woman ;. Price is a continuous

. B N . . s—1 )
variable and #; and Z; are exogenous variables associated with woman i. Z B, Method 1 @

r=1

set of dummy variables for current method of contraception, #, consisﬁng of s categories: (1)
pill, (2) IUD, (3) injectable, (4) condom, (5) Norplant and (s) sterilisation. Sterilisation is used as

the reference group.

The second equation is to examine the determinants of contraceptive choice. Method is a
categorical variable, which has similar categories as mentioned above. Therefore, a multinomial
model is carried out to examine the effect of the price of contraception on contraceptive choice.
The model is as follows:

Method, :log(zﬂ'-j =f,+ L. PRICE, +B,X,+ B..Z, r=12,..,5s1 (4.43.2)
where 7, is the probability that woman 7 chooses method » and 7 is the probability of
choosing sterilisation (the reference category), either for male or female sterilisation. W, X; and
Z; are sets of exogenous variables. ; is a set of variables, which is in the equation (4.4.3.1) but
not in the equation (4.4.3.2). X is a set of variables, which is in the equation (4.4.3.2) but not in

the equation (4.4.3.1). Z; is a set of variables, which is in both equations.

The first stage is to regress each endogenous variable on all exogenous variables in the system.
PRICE,; is regressed on W, X; and Z; . Then we get an estimated price of contraception,
PRICE,; hat, as an instrumental variable for PRICE,; which is no longer correlated with the
disturbance term. METHOD,; is regressed on W, X; and Z;. Then we get the predicted value of
contraceptive method, METHOD,; hat, which is a set of probabilities of using a particular
method whereas the actual value is either 0 or 1 (Maddala, 1983). The second stage is to run
equations 4.4.3.1 and 4.4.3.2 but substituting estimated price, PRICE,; hat for PRICE,; in the
choice equation and estimated probabilies, METHOD,; hat for METHOD,; in the price

equation.

After solving the problem of simultaneous bias, we may have another problem, i.e. the selectivity
bias. The above regression is run on current users only. However, some women might not use

contraception because the price was too high. Thus, if those who did not use contraception are
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excluded, we may have sample selectivity bias. To handle this selectivity bias, we can utilise the

Heckman's two-step estimator.”

However, the finding of the research presented in Chapters 7 and 8 show that the choice among
the women in Bali was no longer between using and not using contraceptive, but the choice was
more on what method they wanted to use. Their fertility rate had been below replacement level.
Their decision was on what method they wanted to use. Therefore, we do not have to employ

Heckman's two-step estimator.

What we do is to focus on the effect of the price of contraception on the choice of contraception
among current users. The information on choice of current contraception is based on question
number 315 in the 1991 IDHS and question number 312 in the 1994 IDHS. In the 1991 IDHS the
price of contraception is generated from question number 325B ‘How much does (did) it cost you
for ...". This question is related to the current method answered in question 315. In 1994 IDHS
the price is asked on question number 317, which is related to question number 312. Therefore,
the price of contraception represents out of pocket money, or, the money spent for using a

method of contraception.

In the 1991 IDHS, the price is recorded as one variable, which consists of price of method and
also price of the service and registration fee, if any. However, in the 1994 IDHS, the price is

recorded into two variables: price of method, and price of the service and registration fee, if any.

For the current research, the two prices are combined into one variable. It should be noted that
an increase (or a decrease) does not necessarily mean an increase (or a decrease) in the price of
a particular contraceptive; it simply implies the rising (decreasing) amount of money a woman had
to pay for using contraception. Therefore, a change in price may reflect a change in the
contraceptive method used. In other words, a change in price can be because of a change in the
price of the method the woman used and/or because the woman changed the contraceptive

method.

" Heckman's two-step estimation is essentially an attempt to transform censored dependent variable into missing
relevant independent variable. This technique estimates a proxy for the missing relevant independent variable, see
Heckman (1978).
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We have indirect information on household income/assets, which is grouped into two categories.

1. Durable goods in the household as a set of dummy variables of the ownership of radios,
bicycle, motorbike, refrigerator, and kerosene. The ownership of refrigerator is not available
in the 1991 data. Source of drinking water is measured whether a household has piped
water, well water or surface/rain water®tt. The type of house is categorised whether the
house has permanent/fine materials of the wall, floor and roof. If the house has brick wall,
brick floor and tile roof, it takes value of 1, otherwise 0. In the 1991 data, it is available only
for main material of the floor. Whether a house has an electricity of not.

2. Employment status of the respondent. This is measured by woman'’s occupation with three

categories: white collar, blue collar and not working.

We also have information on ‘taste’ measured by the woman’s age at the time of the survey,
religion, woman'’s level of education, her husband’s educational level, woman’s childhood place of
residence, years since first marriage, visited by family planning worker in the last six months, had
ever heard of Blue Circle, listening to the radio, fertility goal, main reason for use of contraception,

and decision makers for spending money.

The woman’s age at the time of the survey is measured as the natural logarithmic scale. Religion
is categorised as Hinduism and non-Hinduism® . The woman's level of education is categorised
as no education/some primary and primary and above®. The husband’s level of education is
categorised as less than primary, and secondary and above®. The woman’s childhood place of
residence is categorised into countryside and town/city®. Method-related reasons and non-
method related reasons® are categorised by the main reason for use. Fertility goal is measured
as the difference between the number of living children and the ideal family size. This variable is
categorised as whether a woman has the number of living children greater than equal the ideal
number of children or a woman has the number of living children less than the ideal number of
children ®. The decision-makers of spent money are categorised as the household cannot tell

who the main decision-maker is, joint decisicn-makers and single decision-makers®.

The Blue Circle activity is a special information, education and communication campaign utilising

social marketing, to promote self-reliant family planning. To evaluate the users’s knowledge and

' @ represents the reference group for each categorical variable.
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the progress of the Blue Circle campaign, the DHS surveys asked contraceptive users whether
they had heard the Blue Circle campaign. This variable is chosen as one of the explanatory

variable in the analysis with reference group those who had never heard about the Blue Circle.

The choice of contraceptive is regressed on each income/asset variable and also on each taste
variable. The choice of contraception is grouped into six categories: 1) pill, 2) IUD, 3) injectables,
4) condom, 5) Norplant and 6) sterilisation. Sterilisation is freated as a reference group in the
choice of contraceptive modelling. Traditional methods are excluded because there is no
information for price. This may cause sample selectivity bias in the model. From this step, we
select the significant variables. The selected variables become the exogenous variables for the

choice equation.

The same procedure is employed for the price of contraception. Price is regressed on each
income/assets variable and each ‘taste’ variable. The price is measured in 1000s rupiah. Then,
we compare the list of the significant variables in the choice equation with the one in the price
equation. If there is at least one independent variable in one equation, which is not available in
the other equation, then we can proceed to the next stage. (This is what is called as the
sufficiency condition.) Otherwise, we have to find such a variable. Once the sufficiency condition
is already fulfilled, we proceed to the simultaneous equation estimation as mentioned earlier. The

result is presented in Chapter 11.

4.4 .4 Deficit Fertility

Bongaarts’s framework (1978) relates the total fertility rate to level of marriage, contraceptive use,
breastfeeding and induced abortion. He argued that the variations in these four proximate
determinants of fertility are the main proximate determinants of fertility across populations. The
other proximate determinants such as natural sterility and spontaneous intrauterine mortality tend
to be fairly constant across populations and do not make any significant difference to the levels of
fertility. In reality, information on induced abortion is not always available, or is unreliable. We
can ignore the impact of induced abortion on the analysis, but remember that this factor might

have a big impact on differentials in fertility. Indonesia, for example, does not have published
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information on induced abortion, thus in the three following sections the discussion will only be

focussed on the three other main proximate determinants of fertility.

Bongaarts and Potter (1983) defined indices representing the fertility effect of the four most
important proximate determinants, i.e. Cm, Ci, Cc, and Ca, respectively refer to the index of
marriage, of postpartum infecundability, of contraception, and of induced abortion. The indices
can only vary between 0 and 1. The index equals 1 if there is no fertility-inhibiting effect of a given
proximate determinant; the index equals 0 if the fertility inhibition is complete. For example, if the
index of marriage is equal to 1, all women of reproductive age are married and it is equal to 0 in
the absence of marriage. Thus, the smaller the value of the index, the higher is the inhibiting

fertility effect.

Among proximate determinants of fertility, the most important determinant is contraceptive use. A
number studies show that there is strong linear relationship between contraceptive prevalence
and TFR. Bongaarts and Kirmeyer (1982) estimated regression models not only for relationship
between contraceptive prevalence and TFR but also between contraceptive prevalence and the
total marital fertility rate and between contraceptive prevalence and the fotal natural marital
fertility rate. With this framework, Curtis and Diamond (1995) evaluated contributions of different
factors to excess fertility, i.e. when observed TFR is substantially greater than predicted TFR, in
Northeast Brazil. They introduced lag effects of contraceptive use’to the relationship between
contraceptive prevalence and TFR as both estimates refer to different time. Samosir (1995)
applied Curtis and Diamond’s methodology (1995) to the 1991 Indonesian DHS. In this thesis, for
consistency, the method is applied to the 1994 Indonesian DHS. Therefore, changes of the deficit

in Indonesia and also the provinces over time can be analyzed. The models we use as follows:

4.4.4.1 Lag-effect Contraceptive Use

Equation 3.1 in section 3.5 shows the linear relationship between the total fertility rate as a
measure of fertility and contraceptive prevalence. The Indonesian TFR is usually calculated for
the period of 3 years before the survey. For example, the 1994 IDHS reported the total fertility
rate for the period of 1991-1994. However, the contraceptive prevalence rate is estimated at the

time of the survey. So that, the contraceptive prevalence rate calculated from the 1994 IDHS data
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referred to the same year as the year of survey conducted. When both estimates are substituted
into the equation, the effect of contraceptive prevalence rate on fertility rate is not obviously
straightforward. If contraceptive use had increased or decreased to any extent immediately prior
to the survey, this current-status estimate would not represent the actual prevalence rate during

the period for which the total fertility rate is being estimated.

Consequently, if the prevalence had immediately increased prior to the survey, the total fertility,
based on the regression equation, would be underestimated, since current use would have been
higher than the level actually experienced throughout the reference period. On the other hand, if
the prevalence had immediately decreased to any extent before the time of the survey was
conducted, the predicted total fertility resulted would be overestimated, since current use would
have been lower than the level actually experienced throughout the reference period (Curtis and
Diamond, 1995).

In this case the contraceptive prevalence rate should be estimated at the midpoint of the
reference period for the total fertility rate. For example, from the 1994 Indonesia DHS the total
fertility rate for the period 1991-1994, it is assumed that the contraceptive prevalence rate (CPR)
changes linearly, so that the prevalence for that period is the average prevalence between 1991
and 1994, which are derived from the 1991 and 1994 Indonesia DHS.

CPRg1.94 = %2 [CPRg1 + CPRgs] (4.4.4.1)
Substituting the value of CPRg1.g4 to the equation 3.1 in section 3.5 gives a new predicted TFR, to

be compared with the observed TFR to see whether the difference between the observed and

(new) predicted TFR become smaller or larger.

4.4.4.2 Marriage Pattern

Another explanation of any remaining deficit (excess) fertility is that the fertility-inhibiting effect of
other proximate determinants are higher (smaller) than anticipated, given the level of
contraceptive use and the fertility-contraceptive relationship in the 22 developing countries. One
of the proximate determinants of fertility is the marriage proportion. Bongaarts and Kirmeyer
(1982) suggest adjusting the observed fertility with the marriage pattern in the 22 developing
countries. Then, the expected fertility is compared with the adjusted fertility, to see whether the
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magnitude of the deficit or surplus has decreased or increased. If it increases (decreases) than

the marriage pattern fails (succeeds) in explaining the variation in total fertility rates.

The observed TFR can be adjusted for marriage behaviour as follow;
TFR agimp = TFRobs * [C'm / Cr] (444.2)

This equation requires the estimation of both the observed [Cr] and predicted index of marriage
[C'm]. The predicted index of marriage is based on Bongaarts and Kirmeyer's regressions using
contraceptive prevalence as the independent variable, so again it is necessary to use the
adjusted prevalence rate calculated in Equation 4.4.4.1. Calculating the expected total fertility rate
and the expected TMFR in Equation 4.4.4.3 using the adjusted prevalence rate produces a
predicted index of marriage. The ratio between both rates, as shown in Equation 4.4.4.4, is the
predicted index of marriage. Based on the data from the 22 developing countries, Bongaart and
Kimeyer (1982) find the following equation

TMFR =9.5-0.048 CU (4.4.4.3)

Cm =TFR/TMFR (4.4.4.4)
or

Cm =[7.30-0.064CU]/[9.5-0.048 CU]

Bongaarts’ index of marriage (Cr) is an indicator of marriage behaviour. It is equal to zero if no
woman is married and equal to one if all women are married during their entire reproductive age.
This means that the higher the index of marriage, the more time spent in marriage by women of

reproductive age or the earlier they marry.

The observed index of marriage is calculated directly from the Indonesian DHS data. It is the ratio
of the observed TFR and the observed TMFR. Moreover, the observed TMFR is the sum of the
age specific marital fertility rate (ASMFR). And then the ASMFR is derived from the age-specific
fertility rate divided by the proportion of married women by age group [maj]. In other words, it is
TMFRobs =5 * 3 [ASFRi / maj] (4.4.4.5)

Substituting these indices and the observed TFR in equation 4.4.4.2 produces the adjusted TFR

after taking into account the marriage pattern.
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Later marriage than expected would result in a higher adjusted TFR than observed TFR implying
that low fertility is likely to be due to this marriage behaviour. On the other hand, earlier marriage
than expected would result in a lower adjusted TFR than observed TFR implying that low fertility

is not likely to be due to this marriage behaviour.

Equation 4.4.4.2 is utilized to examine how the index of marriage can explain differences between
the observed and expected TFR in Equation 3.1, Section 3.5. Equation 4.4.4.2 shows that the
adjusted TFR for marriage pattern is the observed TFR after taking into account the ratio between
the expected index of marriage and the observed index. If the ratio is larger than 1, the observed
index of marriage is smaller than the expected index: higher adjusted observed total fertility rate
is larger than the unadjusted observed rate. This is the case when the marriage pattern is more
likely to reduce fertility in that particular country/province compared to the experience of the 22

developing countries.

On the other hand, if the ratio is smaller than 1 but larger than 0, the observed index of marriage
is larger than the expected index. Any population will never reach (an extreme value of 0 of the
ratio because the lowest expected value of the index of marriage is 0.20—from equation 4.4.4.4
in the absence of contraception.) Then, this results in an adjusted total fertility rate smaller than
the observed rate. Thus, a ratio smaller than 1 indicates that marriage pattern is not likely to
reduce the deficit, and, hence, it is not likely to explain the relatively low fertility in the

country/province relative to the experience of the 22 developing countries.

4.4.4.3 Breastfeeding Pattern

Here, the observed TFR is adjusted for the breastfeeding pattern, using the following equation.
TFRagiBp = TFRaps * [C'i / Ci] (4.4.4.6)
However, the adjustment can also be carried out by taking into consideration the adjustment for

the marriage pattern, applying the following equation.
TFRagigp = TFRaps * [C'/ Cm] * [C'i/ Ci] (4.44.7)
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Ci is the observed index of breastfeeding patterns obtained from the Bongaarts and Potter (1983)

and the calculation of this index requires the duration of lactational postpartum infecundability.

Ci=20/[185+1] (4.4.4.8)
where i is the mean or median duration of postpartum infecundability. However, since the median
or mean duration of amenorrhea is longer than postpartum abstinence, the value of i is set to be
equal to the mean duration of amenorrhea. The 1994 Indonesian DHS report provides information
on both the median duration of amenorrhea and the median duration of postpartum abstinence.
The former is longer than the latter, and, therefore, the median duration of amenorrhea, rather

than the median duration of postpartum abstinence, is put into Equation 4.4.4.8.

Without breastfeeding, Ci equals one. The duration of postpartum infecundability is assumed to
be equal to 1.5 months. Bongaarts and Potter (1983) point out that breastfeeding is the principal
determinant of amenorrhea where increasing duration of breastfeeding will increase the duration
of amenorrhea, although not at the same rate. Consequently, as breastfeeding increases, the

observed index of breastfeeding pattern (C;) declines. Ci ranges from 0 to 1.

C'i, the expected index of breastfeeding pattern, is the ratio of the expected total marital fertility
rate and total natural marital fertility rate.

Ci = TMFR/TNFR (4.44.9)
where

TNFR=153- 0.137CU (4.4.4.10)

So, Equation 10 can be reexpressed as follow:
Ci = [9.5-0.048 CU]/[15.3 - 0.137 CU] (4.4.4.11)

Equation 4.4.4.11 is limited by the value of CU. As Bongaarts and Potter (1983) stated Ci is
between 0 and 1. However, when the contraceptive prevalence rate is higher than 0.64, the
expected index of breastfeeding become more than one. So, this equation is only valid for the

value of contraceptive use less than 64% or a C'; range from 0.630 to 0.998.
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For consistency, C'iis set to be 0.97 (Samosir 1995) for the provinces with high prevalence rates.
In the 1994 IDHS, C’i for Yogyakarta, Bali, and North Sulawesi were set to be this value. By
substituting their observed prevalence rates, which are higher than 70%, into equation 4.4.4.11,

C'iis higher than one.

Substituting the median postpartum amenorrhea into Equation 4.4.4.8 gives the observed index
of lactational infecundability, Ci, and substituting CU as the rate in the middle of the observed
period info the Equation 4.4.4.11 gives the expected index of lactational infecundability, C’.
Subsequently, substituting the observed and expected indices into Equation 4.4.4.5 gives the

estimated TFRs after adjusting for breastfeeding behaviour.

A longer breastfeeding duration than expected would increase the adjusted TFR and, in the case
of deficit fertility, reduce the deficit. Hence, the relatively low fertility is likely to be due to
breastfeeding behavior. In contrast, shorter breastfeeding duration than expected would reduce
the adjusted TFR and increase the deficit; and, therefore, low fertility is not likely to be due to

breastfeeding behavior.

4.4.4.4 Adjustment for Contraceptive Effectiveness
Lastly, levels of contraceptive effectiveness are also potentially an important factor in predicting
exceptionally high or low fertility for given contraceptive prevalence. Bongaarts suggests the
following method to adjust the effect of contraceptive effectiveness on fertility levels after taking
into account for the effect of marriage and breastfeeding pattern.

TFRadgjce = TFRabs * [C'm/ Cm] * [C'i/ Ci] * [C'e / Ce] (4.4.412)
where C'c and Cc are expected and observed indexes of contraceptive use, respectively, given

the observed contraceptive prevalence.

As Bongaart and Potter (1983) propose, here is the index of contraception:
Ce=1-[1.08*CU*¢€] (4.4.4.13)
where : CU = proportion currently using contraception among married woman
of reproductive age

e = average use-effectiveness of contraception
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The index of contraception varies inversely with prevalence and use effectiveness of
contraception practised by couples in the reproductive ages. The index of contraception ranges
from 0 to 1. If contraceptive use is absent or completely inefficient, the index is equal to one. The

index declines when prevalence and effectiveness increase.

The expected index of contraceptive use is calculated using the following formula:
Ce=1-[1.08*CU*e] (4.4.4.14)
where : CU = proportion currently using contraception among married woman
of reproductive age

e’ = the implicit level use-effectiveness of contraception

The implicit level of contraceptive use effectiveness is assumed to be equal to 0.83 (Bongaarts
and Potter 1983). Therefore, Equation 4.4.4.14 can be rewritten to
Cc=1-[0.895*CU] (4.4.4.15)

Again, contraceptive prevalence substituted into both Equations 4.4.4.13 and 4.4.4.14 is the
prevalence at the middle of the fertility rate’s period. This equation needs the calculations of the
observed and expected indexes of contraception. The index of contraception varies inversely
with prevalence and use-effectiveness of contraception practised by couples in reproductive ages
(Bongaarts and Potter 1983). In the absence of contraceptive practice or completely inefficient,
the index of contraception (C¢) equals 1. With increasing prevalence and effectiveness, the index
of contraception declines below one. Thus, the lower the index, the higher is the inhibiting fertility

effect.

4.5 Summary

In this chapter various techniques, either using individual data or aggregate data, related to the
analysis in the thesis are presented. Life table and discrete-time competing hazard model are the
two techniques for analysing event history data, for both single and multiple decrements. These
life table techniques are used to calculate contraceptive discontinuation rates in Chapter 7 and
contraceptive switching behaviour after discontinuation rates in Chapter 8. These rates are

calculated to the national sample by taking into consideration its differentials by method of

84



EN.Anwar Chapter 4 2001

contraception, woman’s education, husband’s education, woman’s age at the start of use, urban-
rural residence, region (Java-Bali, Outer Java-Bali | and Quter Java-Bali Il) and province.
However, the life table technique has some limitations in relation to hazards models in the sense
that it is infeasible to examine a particular variable which has a number of categories and to

examine the effect of a particular variable by controlling for the other variables.

Discrete-time hazards models, multivariate model analogous to both single and multiple
decrements life table, are then discussed. The discrete-time competing risks hazards model,
which is basically the model for multiple decrement, is used for the analysis of determinants of
contraceptive discontinuation, which focuses on reasons for discontinuation in Chapter 9. The
reasons for discontinuation are grouped into four groups: contraceptive failure, desire to get
pregnant, side effects and health concerns, and other reasons. This model is also used for the
analysis of determinants of switching behaviour following discontinuation in Chapter 10. After
discontinuation the users are recorded into three groups: switching to another method, switching
to non-use while they are still in need for contraception (abandon), and switching to non-use while

they are no longer in need (not in need).

The discrete time competing risks hazards model is basically a multinomial model. This model,
therefore, can be easily fitted by any standard software for binary and polychotomous response
data. Standard discrete-time models assume that all variations in individual hazard rates can be
explained by the covariates included in the model. However, this assumption may be violated by
hierarchical data structure. Such structures occur in longitudinal studies and clustered survey
samples. The calendar data of the IDHS used in the analysis are retrospective data. Therefore,
the model has been extended to incorporate random effects which account for unobserved
heterogeneity using a multilevel framework. The models are estimated using MLwin (Yang et al.,
1999). The application of this model results in a huge data set. However, the problem of the huge
data set is still manageable because the focus of the analysis is only in one province, namely

Bali, instead the whole Indonesia.

A two-stage estimation is used to examine the effect of price of contraception on choice of
contraception because the direction of causality of the relationship between price of contraception

and choice of can be two ways. There are two equations in the system with price of contraception
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as a continuous variable and choice of contraception as a categorical variable. Therefore, there
are two equations with mixed endogenous variables. This method is also applied to Bali province

in Chapter 11.

Bongaarts and Kirmeyer framework combined with Curtis and Diamond’s framework is discussed
to examine the relationship between total fertility rate (TFR) and contraceptive prevalence in
Indonesia. The application of this framework to a series of calculation is carried out to the
aggregate data (provincial data) is presented in Chapter 6, which from this chapter actually leads

to further analyses in the following five chapters. Chapter 5 describes the data for these analyses.
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Chapter 5

DATA CONSTRUCTION

5.1 Introduction
The preparation of the data for any analysis is always as important as the analysis itself. There is
no exception in this dissertation. A tedious, careful, and time-consuming effort has been spent on

the data construction. This chapter elaborates the process of the data construction.

It begins with source of data—the surveys used. Then it describes the type of the data, whether
individuals, households or calendar data. Section 5.4 describes how to extract the calendar data
to identify precisely the timing of events. Next Section 5.5 examines the quality of data from this
extraction. Since not all of the data are used in the analysis, Section 5.6 discusses the sample
taken for analysis. The variables used in this analysis are presented in Section 5.7. Finally,
Section 5.8 presents the data structure for the multilevel discrete-time competing risks hazard

models used in the analysis of determinants of contraceptive discontinuation and switching.

5.2 Source of Data

The data analysed in this study are taken from the 1991 and 1994 Indonesia Demographic and
Health Surveys. These surveys collected information from ever married women aged 15-49 years
about family planning, fertility, mortality, and maternal and child health that can be used by policy
makers, programme managers, and researchers to evaluate and improve existing policies and
programmes. Both surveys were conducted by the Central Bureau of Statistics in collaboration
with the Ministry of Population/National Family Planning Coordinating Board (MOP/NFPCB), and
the Ministry of Health (MOH) under the auspices of the Demographic and Health Surveys
programme. It is a part of the world-wide Demographic and Health Surveys (DHS) programme.
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The details of these surveys including organisation of the survey, sample design and
implementation are provided in the main report of these surveys (Central Bureau of Statistics,
etel, 1992 and 1995). The United States Agency for International Development (USAID)
provided funds for technical assistance to Macro International Inc through the DHS programme, a
project developed to provide support and technical assistance in the implementation of population

and health surveys in developing countries (Central Bureau of Statistics 1998).

Data collection of the 1991 IDHS began in May and was completed in July 1991, while data
collection of the 1994 IDHS began in early July 1994 and was completed in November 1994
(Central Bureau of Statistics 1992; Central Bureau of Statistics 1998). The surveys cover all 27
provinces in Indonesia. The samples are nationally representative and are designed to produce
estimates at the national level, the provincial level, and for the three areas of family planning

development, namely Java-Bali, Outer Java-Bali I, and Outer Java-Bali Il.

Selection of the IDHS sample was done using a three-stage sample procedure. At the first stage,
it systematically selected enumeration areas in urban and rural domains in each province. The
second stage selected a segment or group of segments from each enumeration area with
probability proportional to the number of household in the segments. Finally, 25 households were

systematically selected from each segment.

5.3 Type of Data

Four types of questionnaires were used in the 1994 IDHS, three at household level and one at
the community level. The three at the household level were the household questionnaire, the
individual questionnaire, and the household expenditure questionnaire. However, the 1991 IDHA
did not collect information on household expenditure. The household and individual
questionnaires were adapted from the DHS Model ‘A’ core questionnaire, which was designed for
countries with high contraceptive prevalence. This model has a section, which is aimed to collect
monthly information on contraceptive use history, pregnancy history and other information related
to them for a five to six year period before the survey date. The information collected using this

method is called calendar data.
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5.3.1 Individual and Household Data

The individual questionnaire of the 1991 IDHS was divided into 8 sections: 1) Respondent's
background, 2) Reproduction, 3) Knowledge and practice of family planning, 4) Maternal care and
breastfeeding, 5) Immunization and health of children under 5 years, 6) Marriage, 7) Fertility
Preferences, and 8) Husband's background and respondent’s employment. The 1994 IDHS was
expanded from the prior survey to include two modules in the individual questionnaire, namely

maternal mortality and awareness of AIDS.

The household questionnaire was used to list all usual members of the sample household and to
obtain information on each member’s age, sex, educational attainment, relationship to the head of
household, and marital status. In addition, questions were included on the socioeconomic
characteristics of the household, such as source of water, sanitation facilities, and the availability
of durable goods. The household questionnaire was used to identify respondents eligible for the
individual interview—ever-married women age 15-49 who were usual residents of the household.
The 1994 household questionnaire was also expanded and it included a household expenditure
module, which provides a means of identifying the household’s economic status. Further, the
1994 survey gathered information on the availability of family planning and health services which
provides an opportunity to link women’s fertility, family planning and child health care with the

availability of services.

5.3.2 Calendar Data

The second round of DHS surveys introduced a calendar approach to collect the longitudinal data
required for the analysis of contraceptive use dynamics. The calendar collects retrospective
monthly contraceptive histories and pregnancy histories for the five years preceding the surveys.
It is implemented routinely in DHS surveys in countries that have reached relatively high
contraceptive prevalence, approximately 40%. The calendar has been used in 24 DHS surveys
(Curtis, 1997). Indonesia is one of them and the 1991 survey is the first to administer the calendar

questionnaire.

The calendar questionnaire consists of a matrix of rows and columns (Appendix A-1). Each row

represents a particular month with the last row usually representing January of the fifth calendar
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year before the survey. These are January 1986 and 1989 for the surveys conducted in 1991 and
1994, respectively. The columns are used to record different types of information for each month.
In the 1991 DHS survey there were six columns included in the calendar but this was reduced to

four in the 1994 survey.

The first two columns are most relevant for the analysis of contraceptive use dynamics. The first
column is assigned for identifying and marking the calendar months in which the respondent gave
birth, she was pregnant, she had stillbirth/abortion/miscarriage, she used a contraceptive method
and she did not use any method. Every box (month) of this column contains only one code - a
code for pregnancy, live birth, stillbirth/miscarriage/abortion, non use and use of a particular
method. Codes for use of contraception are different for different methods, and there are at least
ten methods used by the users; (1) Pill, (2) IUD, (3) Injection, (4) Norplant, (5) Intravag, (6)
Condom, (7) Female sterilisation, (8) Male sterilization, (9) Periodical Abstinence, (10) Withdrawal

and (11) other methods (Central Bureau of Statistics et.al., 1992 and 1995).

Information was entered into the calendar at different stages of the interview. Immediately after
completing the birth history, each reported live birth was entered into the month of birth in the
calendar and the duration of its pregnancy into the eight preceding months or into the preceding
months up to last month if the pregnancy occurred before that date. Thereafter, any non-live
births that occurred in the remaining months were probed. These are then entered in the calendar
along with the number of months of pregnancy preceding each non-live birth (Curtis, 1997). This
column is completed in the contraceptive section of the questionnaire when interviewers probe for
all periods of contraceptive use and non-use using the live and non-live births already recorded
as reference points, such as name of children, dates of birth, and period of pregnancy. The use
of reference points aids the respondent’s recall and helps reconcile the timing of contraceptive

use with reproductive events.

The second column records the reason for discontinuation of each episode of contraceptive use
of each method. This information was coded in the row (month) corresponding to the last month
of continuous use of each contraceptive. Based on this information, episodes of contraceptive
use can be identified and linked to the reasons for discontinuation. Other columns are used to

record respectively information on postpartum amenorrhea, postpartum abstinence,
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breastfeeding histories and marriage histories. Both postpartum amenorrhea and postpartum

abstinence were not collected in the 1994 survey.

Calendar data make it possible to identify precisely the timing of events in relation to one another.
This analysis is based on segments of contraceptive use (and non-use) as a unit of analysis.
Based on information in the calendar, segments of contraceptive use can be extracted, then they
can be identified and linked to the reason of discontinuation. The calendar data, along with
background data collected in other part of the DHS questionnaire, will be used in this analysis.
The background variables can be individual background variables or community ones. The
following section describes the extraction of segments of use and non-use contraception and

other information linked to them.

5.4 Calendar Data Extraction

Extraction of segments of use and non-use utilises the CAL2SPSS programme, which is one of
the computer software programs called DYNPAK designed to accompany the DHS Model Further
Analysis Plan; Contraceptive Use Dynamics (Curtis and Hammerslough 1995). This programme
has been employed by Fathonah (1996) and Curtis and Blanc (1997) to analyse the 1994 IDHS.
This programme will only process the rectangular data file supplied by the DHS. So that the name
of the rectangular file inputed to the programme must be the same as the DHS named. For

example, the 1994 Indonesia’s rectangular data file named IDIR31RT.DAT.

This programme will produce a new data file with a name based on the name of the rectangular
file. This file will be called, for instance, IDIR31CL.DAT. The output contains each record
representing a segment of contraceptive use or a segment of nonuse. A segment of use is
defined as an uninterrupted period of use of an individual contraceptive method, while a segment

of nonuse is an uninterrupted period in which the woman is not pregnant and is not using a

contraceptive method.

The information included on each record are the woman'’s ID information (CASEID), the woman's
sample weight (WEIGHT), the method use in that segment (including no method) called

METHOD, the reason for discontinuing use (not applicable for segments of nonuse) called
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WHYDISC, the woman’s reproductive status in the month immediately following discontinuation
of the segment (NEXTMON), the duration of the segment (DUR), the woman’s reproductive
status in the month immediately before initiation of the segment (PREVMON), the number of
births the woman had following the segment (BIRTHS1), and the date of the first month of the
segment as a century month code (CMCSTART) (See Appendix A-1).

The calendar data covered a 69-month period prior to the survey. We use a 60-month period
before the survey. The last three months immediately before the survey are excluded. This is
conventional practice to enable women who get pregnant to recognize that they are pregnant and
hence to reduce bias in estimated failure rates due to unidentified failures. Therefore, the period
covered by the data on segments of use is 3-62 months before the survey date of each woman.
In addition, the programme also ignores left-truncated observations, i.e., observations that start
before this 60-month period and continue into it. The excluded segments might come from
women who were sterilized before the observation period, women who had no contraceptive use
due to their husbands being sterilised, women who were divorced/widowed before the 62" month

prior to the survey, and truncated segments of use.

The units of analysis are the segments of contraceptive use. All segments of sterilization are
excluded from the analysis given the chance of a woman discontinuing sterilization is extremely
low. There is also evidence that method-specific discontinuation rates vary substantially across
modern methods of contraception. It seems more plausible not to aggregate all these methods
into one single category. Therefore, segments of Norplant use with a very few number of cases
(seven segments in the 1991 data set and four segments in the 1994) are excluded from the
sample of analysis. The final segments of use in the samples for Bali are 466 segments and 562

segments in the 1991 and 1994, respectively.

5.5 Data Quality

All retrospectively reported data are subject to various types of error and the DHS calendar data
are no exception. Recall error due to memory lapses, duration heaping, and event omissions
(both deliberate and accidental) are common problems and can bias the result. Therefore,

evaluation of data quality is a crucial stage of the analysis that should not be overlooked.
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Although the monthly calendar minimizes this type of recall error by forcing some consistency, it
is still impossible to eliminate, especially given the long recall period. Heaping usually occurs on
prominent durations, such as 6, 12, and 24 months and can be detected by graphing the reported
duration of segments of use. A one or two-year failure rate might be biased if failures or exposure
duration are heaped on 12 and 24 months. Heaping usually is a concern only if it is extreme,

because life table summary rates are essentially smoothed.

Figure 5.1 shows the percentage distribution of durations of segments of use on popular values
such as 6, 12, 18 and 24 months. The percentage tends to decrease as the duration of use
increases. Though fluctuations in the percentages are there, it seems to be acceptable. The
thick line presents the distribution for the 1986-91 data. It seems that no serious heaping exits for
this sample although a relatively big decrease happened in the percentage of segments on the
third and fourth month. The percentage decreased from 6% to about 3%, but this should not
cause a problem in the life table calculation. The thin line presents the distribution for 1989-94
and again there is no serious heaping problem on values 6, 18 or 24 except on the 12" month.
Since the level of heaping is modest, it is unlikely to affect the quality of the estimated
contraceptive discontinuation rates to any great extent, although some underestimation of 12-
month discontinuation rates is possible. In general, there is no evidence of severe heaping on
reporting duration of use in the calendar in either data set.

Figure 5.1 Distribution of Segments of Use by Duration:
Indonesia, 1986-91 and 1989-94
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Recall problems may lead to accidental omission of events such as short periods of contraceptive
use, but deliberate omission or misreporting of events is also a potential problem. Contraceptive
failure that results in an unwanted pregnancy is a sensitive and potentially embarrassing topic for
many women in many countries including Indonesia. They may perceive that they have failed at
planning one of the most important elements of their lives. In some places, women conceal
contraceptive failures by misreporting them as wanted pregnancies. To the extent that they do so,
estimated contraceptive failure rates will be oo low. Such misclassification of contraceptive
failure is extremely difficult to detect, but one simple approach is to tabulate the status of the
woman immediately after discontinuation by the stated reason for discontinuation. A large number
of women who were pregnant in the month after discontinuation but who did not report
contraceptive failure as the reason for discontinuation might suggest misreporting of
contraceptive failures, particularly if they reported that they stopped using in order to become

pregnant.

Table 5.1. Distribution of Discontinued Segments of Use by Reason for Discontinuation and
Status in the Month Immediately After Discontinuation: Indonesia, 1991 and 1994

Reason for Status in the month immediately after discontinuation
Discontinuation Pregnant Termination Not using Using another Total
contraception method

1091 | 1994 | 1991 ) 1994 | 1991 | 1994 | 1991 | 1994 | 1991 | 1994
Failure 662 | 806 0 21 0 0 0 1| 662 | 828
Desire to get pregnant 162 | 196 0 - 11227 1 1499 0 0} 1389 | 1695
Other reason 38 81 0 3 1454 | 1588 | 1887 | 2427 | 3379 | 4099
Total 862 | 1083 0 24 | 2681 | 3087 | 1887 | 2428 | 5430 | 6622

Table 5.1 is a cross-tabulation of discontinued segments of use by reason for discontinuation and
status in the month immediately after discontinuation. This table might help to detect
underreporting of contraceptive failures through retrospective rationalisation if a suspiciously
large proportion of women who discontinued contraceptive use for reasons other than failure is
pregnant in the month following discontinuation. It is found that in both data sets 12% of women
who reported that they discontinued use in order to desire to become pregnant were recorded as
pregnant in the month immediately following discontinuation. In the 1991 data 1% of women who
discontinued use for other reasons and who did not immediately switch to another method were

pregnant in the month after discontinuation; while it was 2% in the 1994 data. Among women who
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were pregnant in the month immediately following discontinuation, 77% in 1991 and 74% in 1994
reported that they had experienced contraceptive failure. These figures, therefore, do not indicate

that failures are seriously misreported as discontinuations for other reasons.

Though these data quality checks do not detect any serious data problems in the calendar data,
they are not able to detect all problems. For example, the pregnancy which was terminated by an
induced abortion or miscarriage may be omitted although the calendar questionnaire provides
such options for recording abortion or miscarriage. Ulilising studies in the U.S data, Grady et al.
(1986) and Jones and Forrest (1992) suggest that abortion reporting in surveys is extremely
incomplete including induced abortion caused by contraceptive failure. This incomplete reporting
causes a downward bias of estimates of contraceptive failure. The extent of this bias is
unavoidable for the Indonesia data and also other developing countries data. Further, such
under-reporting is extremely difficult to detect (Moreno, 1993). As a result, no attempts have
been made to examine this issue in this thesis. Therefore, analysts should be aware that this is a

potential problem in analysing calendar data.

Missing information on variables used in the analysis is another problem related to the quality of
data. However, such missing information was minor. For example, there were 0.4% or 43
segments of use with missing information on husband’s level of education in the 1991 data, while
in the 1994 data there was no missing information for this variable. The missing observations

were excluded from the analysis. On the other hand, there was no missing for woman'’s level of

education.

In analysing the price of contraception, the code of 999998 represents those who did not know
the price while the code of 999996 represents thase who did not pay for contraception. In the
1991 data there were 22 cases which did not know the price while in the 1994 it was 12 cases.

These numbers were about 2.0% and 1.5% of the total cases and they were excluded from the

analysis.
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5.6 Samples for Analysis

For estimation of contraceptive discontinuation rates and switching rate and also for analyses of
determinants of contraceptive discontinuation and switching, the samples used are derived from
information gathered through the calendar approach. The monthly information on contraceptive
use and its reason for discontinuation is broke down into episodes of each method of
contraception as explained in section 5.4. Each episode becomes an unit of analysis. Thus, a
woman may contribute more than one episode of use to the sample analysis. However, not all
episodes are used in the analysis. Episodes of use that started before January 1986 for the 1991
IDHS and before January 1989 for the 1994 IDHS are excluded. Episodes of sterilization are also
excluded, as the likelihood of the sterilised women to discontinue is extremely low. Method with a
small number of episodes are excluded. We found in Bali, for example that there are only four

episodes of Norplant use, and they are not used in the model.

On the other hand, for analysis of contraceptive choice, the sample is married woman age 15-49
who is using contraceptive at the time of the survey. However, as we intend to examine the effect
of the price of contraceptive to the choice of the method, there is no information for those who are
using traditional methods. Thus, they are excluded from the sample. We finally come up with 804

selected women and use women as the unit of the analysis.

5.7 Variables Used in the Analysis

There are three main dependent variables analysed in this thesis. The first is the analysis of
contraceptive discontinuation. This is an analysis why a woman discontinues using a particular
method. This analysis studies on the reason for discontinuation, therefore the dependent variable
for this analysis represented the categorization of the reasons. The second is switching
behaviour—the behaviour after a woman discontinues a particular method. The third is choice of
contraception, to examine the impact of price (out of pocket money) on the choice of

contraception. More details about all these dependent variables are explained in Chapter 4.
Each segment of use was coded according to the method used during that segment of use. The

methods are grouped as follow: Pill, IUD, injectables, and less effective methods. Less effective

methods consist of traditional methods such as periodical abstinence, withdrawal and herbs,

96



EN.Anwar Chapter 5 2001

some modern methods like condom and intravag. These methods were combined into one group
because of small numbers of segments of use. Each segment of use was also assigned a code
that corresponds to the woman's contraceptive status in the month immediately prior to the use.
This variable was grouped into three categories; no method, birth or termination, and used any
method of contraception. This variable is intended to measure the effect of previous experience

with contraception on the rate of discontinuation.

Socioeconomic background variables included in the model are place of residence, the women’s
and husband’s educational level while demographic variables are age at the start of contraceptive
use, number of living children at the start of use. Place of residence represents the place where
the respondents lived at the time of the survey, and represents whether they are lived in urban or
rural areas. Ideally, this should be a time-dependent variable, but the necessary information to
calculate it was not collected. Thus, including this variable in the analysis we assume that there

might not be much change in place of residence within five years.

Again, level of education also measured at the time of the survey. With the same assumption as
place of residence, women’s level of education and their husband’s level of education were
employed in the analysis. These variables were grouped as follows: no schooling, some primary,

completed primary and completed some secondary.

As we have information on the date of the first month of each segment of use (CMCSTART) and
the woman'’s date of birth as century month codes. The age at the start of use was calculated as
the CMCSTART minus the date of birth and it was then divided by tv:lelve to calculate age in
years. These ages were group into three categories, less than 25 years old, between 25 and 29,

and above 30 years.

The number of living children refers to the number of the woman had at the start of the segment
of use. It is grouped to be childless women and women with one child combined in one group,

women who had two or three children, and the last group those with more than four children.

Contraceptive intention is included in the model to estimate the effect of use for different

purposes and is also expected to be a proxy for the strength of women’s motivation to avoid
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pregnancy. This variable is based on the woman'’s report of the wantedness of the next birth after
the segment of use, that is, whether the birth was wanted at that time, wanted later, or not wanted
at all. The information on the date that the segment of use began was used to identify the birth
following a segment of use. If that birth was classified as wanted then or wanted later, the
contraceptive intent for that segment was classified as a ‘spacer’. If the birth was reported as not
wanted at all, the intention for that segment of use was classified as ‘limiter’. If there is no birth
following the segment of use, the variable is based on the woman'’s current fertility preference.

Women with uncertain fertility intentions were included in the category of spacers.

Table 5.2 presents a list of the independent variables used in the model and also the reference

group for each categorical variable.
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Variables

Value

Value label

Place of residence

Method of use

Women's educational level

Husband’s educational level

Age at the start of
contraceptive use

Status immediately before the
use of contraceptive method

Number of living children

Contraceptive Intention

0
1

- N B W - ¥ QPN RN

w N

N -~

Rural (reference group)
Urban

Pill

IUD

Injection

Less effective methods
(reference group)

No Education

Some Primary

Completed Primary

Completed Secondary and above
(reference group)

The same category as women'’s
educational level

<25
25-29
>=30 (reference group)

No Method
Birth or Termination
Using a method (reference group)

0-1
2-3
4+ (reference group)

Spacers (reference group)
Limiters

5.8 The Data Set-up for the Analysis
In this section, the data structure required to fit multilevel multinomial discrete-time hazard models
is described. The modelling was carried out using Miwin (Goldstein et al., 1998). The dataset

contains the segments of use already extracted from the women-based file must be restructured.

For example, suppose the records for the first ten segments of use taken from the 1994 IDHS

segment-based file are as follows (Table 5.3).
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Table 5.3 Examples of Segment-based Data for the First Ten Observations
Taken from the 1994 Data Set: Bali

Caseid Segment| Method| Duration| Reason
501 1 6 2 1 1 5 3
511 1 17 2 2 1 29 0
511 1 28 2 3 3 34 0
511 1 34 2 4 1 22 0
51 1 1 45 2 5 1 8 1
511 1 48 2 6 1 18 0
511 1 66 2 7 1 8 4
511 1 80 2 8 4 42 0
521 2 5 3 9 3 41 0
521 2 20 2 10 1 1 0

Firstly, the segment-based data set must be restructured to obtain time-based data and to code a
multinomial response for each time of observation and for each segment in the sample. Here, as
mentioned before, time (duration of use) was broken down into months. In addition, the four
reasons for discontinuation are: (1) contraceptive failure, (2) desire to get pregnant, (3) side
effects and health concerns and (4) other reasons as well as (s) still using contraception

(reference category).

The first observation, a woman has one segment of use, she uses the pill for five months and
discontinues the method due to the third category (side effects and health concerns). Five
observations will be created for this segment of use, one for each month of use, and the response
variable would assume the values: 5, 5, 5, 5 and 3. The second woman is already using the pill
(coded 1) for 29 months and still using it at the end of the observation period (reason=0), the
response variable would assume 29 values of 5. To create this file, we need to create two new
variables, called MONTH and EVENT. MONTH represents month of use that takes values from 1
to maximum 60 depending on the duration of use for each segment. EVENT represents an

indicator of reason for discontinuation that takes values from 1 to 5.

The first two segments generated 34 observations. Typically, the size of the dataset prepared for
the discrete-time hazard model becomes significantly expanded. The data will look like Table 5.4.
For Bal’ month-based file, the sizes of the dataset are 9,962 observations and 11,225

observations generated by all selected segments of use for the 1991 and 1994 data sefs,

respectively.
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Table 5.4 Monthly-based data prepared for the Discrete-Time
Competing Risks Hazards Model

Caseid j Segmenti | Month | Ln(Month) | Constant | Event
t Ln(Z.) r
511162 1 1 0.000 1 5
911162 1 2 0.693 1 5
911162 1 3 1.099 1 5
511162 1 4 1.386 1 5
911162 1 5 1.609 1 3
511117 2 2 1 0.000 1 5
511117 2 2 2 0.693 1 5
911117 2 2 3 1.099 1 S
511117 2 2 4 1.386 1 5
511117 2 2 5 1.609 1 5
911117 2 2 27 3.296 1 S
911117 2 2 28 3.332 1 5
511 117 2 2 29 3.367 1 S

Secondly, the dataset must be restructured to obtain multiple records for each month,
corresponding to the elements of the multivariate binary response vector. Suppose we wish fo fit
a simple two-level random intercept discrete-time hazards model as shown in Equation 4.4.1.1
with one explanatory variable, duration of use. However, we have chosen to treat duration of use

as the natural logarithm of the duration as shown in Equation 1. Then the model can be written as

follows:

A
1og[/1”’f ] =B+ P Ln(Z,)+u,, r=1,..,4 : (1)
Stij

The data presented in Table 5.4 again need to be restructured to obtain four records, or s-1 in the
general case of s possible responses, for each month. In addition, one needs to define a new set
of covariates for each response category in order to estimate separate intercept and regression
parameters for each logit model. The monthly-based dataset will be restructured again and the
data set would be structured as illustrated in Table 5.5, where Y;, Y5, ¥; and Y, are dummy

variables such that

Yl:{l ifr=1

0 else
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Yzz{l ifr=2

0 else

Y, = 1 ifr=3
0 else

Y, = 1 ifr=4
0 else

Y, Y5 Y3, Yy Yi*Ln(month), Y,*Ln(Month), Ys*Ln(Month), Y4*Ln(month) are fitted as

covariates in the model and their coefficients are G, S12, P13, s o1, P2, Bes, P, €fC. in
equation (1) respectively. The original multinomial response has been expanded to four binary
responses per observation, yij, Yzij, ¥aij and ys;. For Bali's dataset, in fact, there are 39,848
observations for the 1986-91 data and 44,900 observations for the 1989-94.
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Table 5.5 Data Structure Prepared for Multilevel Discrete-Time Competing Risks Hazards Model

carried out by MLwiN: An Example of Bali's data
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Chapter 6

DEFICIT FERTILITY IN INDONESIA

6.1 “Puzzle” in Total Fertility Rates and Contraceptive Prevalence Rates

Since family planning is used as a means to reduce fertility, we expect a negative correlation
between family planning and fertility: the higher the contraceptive prevalence rate, the lower is the
fertility rate. Sometimes, as happened in Indonesia, a rising (decreasingj fertility rate is equated
with success (failure) in family planning programme. The 1994 IDHS, for example, had raised
many questions on the performance of the family planning programme in the provinces of East
Java, Lampung, and North Sulawesi. In these provinces, fertility rates had been increasing at the
same time as increases in contraceptive prevalence rate. On the other hand, contraceptive
prevalence and fertility rates had been declining together in the provinces of Yogyakarta, Bali,
East Timor, and Maluku. Central Kalimantan experienced almost no change in its contraceptive

prevalence rate, yet its fertility rate had been declining.

Therefore, it is clear then that contraceptive prevalence alone cannot explain the variation in
fertility rate. Contraception is only one of the proximate determinants of fertility (Bongaarts, 1978).
This chapter attempts to explain the variation in actual fertility rates compared to the expected
fertility rates among provinces in Indonesia within two periods, 1987-1991 and 1991-1994, using
the 1991 and 1994 IDHS, in terms of the proximate determinants of fertility as pioneered by
Bongaarts and Potter (1983).

Based on the 1991 IDHS data, Indonesian women, in general, would have been expected to have
1.1 births more children than they already did given the 1991 contraceptive prevalence (Samosir
1995). In other words, the observed total fertility rate (3.02) was 1.1 births per woman below the
expected total fertility rate (4.12). This is called deficit fertility. In this chapter for Indonesia as a
whole and all provinces, trends in the difference between the observed and expected total fertility

rates given contraceptive prevalence are studied. In 1994 for Indonesia as a whole, the deficit
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slightly decreased to 0.95 births per woman (the observed total fertility 2.85 and the expected
total fertility rate (3.80).

Figure 6.1
The Observed and Expected TFRs by Province:
1991 and 1994
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The observed and expected total fertility rates given the observed contraceptive prevalence rate
in 1988-1991 and 1991-1994 for Indonesia, its regions and provinces are presented in Table 6.1.
Figure 6.1 presents the provincial figures only. From this table and Figure 6.1, it can be seen that
during 1991 and 1994 there was a deficit fertility in Indonesia as a whole, in each region, and in
all provinces except Bengkulu. Bengkulu is the only province in which there is excess fertility, in
which the observed total fertility rate is higher than the expected total fertility rate, either in 1991
or 1994. The sizes of the deficit vary across regions and provinces. Clearly, the deficit fertility
phenomena in all provinces, but one, in Indonesia show that contraceptive use is not the only
important proximate determinant of fertility. There are several potential factors that can explain
the variation in differences between actual and expected fertility rates, such as lagged effects of
contraceptive use; later or earlier marriage than expected; longer or shorter durations of
breastfeeding than expected duration given contraceptive prevalence; higher or lower

contraceptive effectiveness. The effect of each factor will be studied in the following sections (the

method of analysis was explained in Section 4.4.4).
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Table 6.1 The Observed and Expected Total Fertility Rate (TFR) and Their
Differences in Indonesia and Its Regions and Provinces: 1988-31 and 91-1994

Region TFR 1988-91* TFR* TFR 1991-94 TFR
Observed Expected Difference Observed Expected Difference
INDONESIA 3.02 412 -1.10 2.85 3.80 -0.95
Java-Bali 2.68 3.88 -1.20 2.60 3.56 -0.96
Outer Java-Bali | 3.51 4.52 -1.01 3.26 413 -0.87
Outer Java-Bali ll 3.73 4.56 -0.83 3.33 4.38 -1.05
Province:
Jakarta 2.14 3.71 -1.57 1.90 3.48 -1.58
West Java 3.37 4.03 -0.66 3.17 3.67 -0.50
Central Java 2.85 412 -1.27 2.77 3.39 -0.62
Yogyakarta 2.04 2.73 -0.69 1.79 2.85 -1.06
East Java 213 3.75 -1.62 2.22 3.72 -1.50
Bali 2.22 2.70 -0.48 2.14 292 -0.78
Aceh 3.70 5.45 -1.75 3.30 5.23 -1.93
North Sumatra 418 492 -0.74 3.88 4.29 -0.41
West Sumatra 3.61 4.72 -1.11 3.19 4.47 -1.28
South Sumatra 346 4.29 -0.83 2.87 3.91 -1.04
Lampung 3.22 3.86 -0.64 345 3.50 -0.05
West Nusa Tenggara 3.79 4.80 -1.01 3.64 411 047
West Kalimantan 3.94 4.46 -0.52 3.34 4.06 -0.72
South Kalimantan 2.72 3.98 -1.26 2.33 3.80 -147
North Sulawesi 2.27 2.92 -0.65 2.62 2.66 -0.04
South Sulawesi 2.99 493 -1.94 2.92 457 -1.85
Riau 3.70 4.75 -1.05 3.10 4.68 -1.58
Jambi 3.16 4.24 -1.08 297 3.77 -0.80
Bengkulu 4.28 3.57 0.71 3.45 3.36 0.09
East Nusa Tenggara 3.61 4.79 -1.18 3.87 4.91 -1.04
East Timor 5.55 5.69 -0.14 4.69 5.85 -1.16
Central Kalimantan 347 444 -1.27 2.31 445 -2.14
East Kalimantan 2.99 3.59 -0.60 3.21 3.43 -0.22
Cental Sulawesi 3.81 4.08 0.27 3.08 3.94 -0.86
Southeast Sulawesi 4.20 4.62 -0.42 3.50 4.34 -0.84
Maluku 4.26 4.54 -0.28 3.70 5.07 -1.37
Irian Jaya 3.38 5.98 -2.60 315 4,66 -1.51

Notes: * = quoted from Samosir (1994)

106



EN.Anwar Chapter6 2001

6.2 Lagged Effect of Contraceptive Use

To obtain an appropriate expected TFR the contraceptive prevalence rate at the middle of the
observed period of TFR should be used. This means that contraceptive prevalence for two
periods will be needed and it is assumed that the rate changes linearly during the observed
periods. The contraceptive prevalence for mid of 1991-1994 is calculated using information from
1991 and 1994 Indonesian DHS. However, there is no such a data set for 1988. Therefore, to
calculate the contraceptive prevalence for mid 1988-1991, Samosir (1994) utilizes the information
from the 1985 Intercensal Survey for Outer Java-Bali and the 1987 IDHS for Java-Bali.

From 1988 to 1991, the proportion of currently married woman using contraception increased in
almost all provinces, except in Central Java where it declined from 53.5% in 1987 to 49.7% in
1991. Whereas from 1991 to 1994, five provinces (East Timor, Maluku, East Nusa Tenggara,
Yogyakarta and Bali) experienced a decrease in contraceptive prevalence, but Central Java

joined other 21 provinces, experiencing an increase in contraceptive prevalence.

Adjusting the prevalence to mid period implies a new, higher, expected TFR. Then, the deficit
fertility becomes larger. In other words, the adjustment of the calculation of the prevalence does
not help reducing the deficit; it does not explain the relatively low observed TFR. This
interpretation is made for Indonesia as a whole and for most of the provinces. The adjustment
can explain the low TFR only in Central Java for the period of 1988-1991 and in East Timor,
Maluku, East Nusa Tenggara, Yogyakarta, and Bali, in the period of 1991-1994.

Another exception is Bengkulu, the only province experiencing excess fertility. Here, the
adjustment of the contraceptive prevalence results in a new, higher, expected TFR. Therefore,
the excess becomes smaller. In other words, the adjustment can be one of the explanations for

the relatively high observed-TFR in Bengkulu.

Detailed information on the changes in deficit or excess fertility because of adjustment for the
lagged effect of contraceptive use can be found for 1991 in Tables 6.2, 6.4 and 6.6 and for 1994
in Tables 6.3, 6.5 and 6.7. Tables 6.2 and 6.3 contain information about the observed, expected
and adjusted total fertility rate for the lagged effect of contraceptive use, marriage pattern,

breastfeeding pattern and contraceptive use effectiveness. The amount of difference between
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observed and either expected or new expected rate, called lagged effect, is shown in Tables 6.4
and 6.5. These tables also contain the TFR differences after adjusting for marriage pattern,
breastfeeding pattern and contraceptive use effectiveness. The amount of difference explained by

all factors is presented in Table 6.6 for 1991 and Table 6.7 for 1994.

Table 6.2 The Observed, Expected and the Adjusted Total Fertility Rate (TFR) for
Marriage Pattern, Breastfeeding Pattern and Contraceptive Effectiveness
By Region and Province: Indonesia 1991
Region and Province Observed Expected  Adjusted Adjusted Adjusted Adjusted TFR to
TFR TFR TFRiothe TFRto  TFRto  Contraceptive
lag effect Marriage  Breast-  Effectiveness
Pattern  feeding

INDONESIA 3.02 412 418 2.80 3.01 3.50
Java-Bali 2.68 3.88 3.96 2.37 2.61 3.11
Outer Java-Bali | 3.51 452 4,57 3.58 3.68 414
Outer Java-Bali Il 3.73 4.56 466 3.61 362 4.06
Jakarta 2.14 3.71 3.78 2.68 2.57 3.15
West Java 3.37 4.03 4.20 2.69 2.78 3.25
Central Java 2.85 412 4.00 2.66 3.30 3.88
Yogyakarta 2.04 2.73 2.84 2.23 2.89 404
East Java 2.13 3.75 3.93 1.90 2.09 249
Bali 2.22 2.70 2.81 223 3.02 4.51
Aceh 3.70 545 5.69 4.03 3.68 3.88
North Sumatra 4.18 492 5.11 4.77 448 4.86
West Sumatra 3.61 472 5.02 4.08 4.21 457
South Sumatra 346 429 4.66 3.15 3.22 3.61
Lampung 3.22 3.86 4.03 2.71 3.14 3.70
West Nusa Tenggara 3.79 4.80 5.08 4.03 4.38 4.81
West Kalimantan 3.94 4.46 474 3.85 3.83 422
South Kalimantan 2.72 3.98 437 2.67 2.94 3.41
North Sulawesi 227 2.92 3.05 2.34 2.89 404
South Sulawesi 2.99 493 525 3.86 3.86 4.18
Riau 3.70 4.75 5.25 4.21 3.85 413
Jambi 3.16 4.24 448 2.63 297 3.41
Bengkulu 4.28 3.57 3.96 3.62 4.19 494
East Nusa Tenggara 3.61 4.79 5.05 449 468 515
East Timor 5.55 5.69 6.13 6.36 5.92 6.14
Central Kalimantan 3.17 444 478 3.02 3.18 3.55
East Kalimantan 2.99 3.59 4.08 3.02 3.13 3.72
Central Sulawesi 3.81 4.08 452 3.87 3.84 4.39
Southeast Sulawesi 4.20 4.62 5.08 419 4.34 476
Maluku 4.26 454 499 4.21 414 448
Irian Jaya 3.38 5.98 6.09 3.20 3.37 3.50

Source: compiled from Samosir (1994)
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Table 6.3 The Observed, Expected and the Adjusted Total Fertility Rate (TFR) for
Marriage Pattern, Breastfeeding Pattern and Contraceptive Effectiveness
By Region and Province: Indonesia 1994

Region and Province Observed Expected Adjusted Adjusted Adjusted Adjusted TFR to
TFR TFR TFRto the TFRto TFRto  Contraceptive

lag effect Marriage  Breast-  Effectiveness

Pattern  feeding

INDONESIA 2.85 3.80 3.96 2.94 347 3.70
Java-Bali 2.60 3.56 3.72 247 2.85 343
Outer Java-Bali | 3.26 4.13 4.32 3.77 3.86 4.32
Outer Java-Bali Il 3.33 4.38 447 3.74 3.70 4.11
DKI Jakarta 1.90 348 3.60 2.75 267 3.20
West Java 317 3.67 3.85 2.86 3.22 3.83
Central Java 2.77 3.39 3.75 2.61 3.32 4.01
DI Yogyakarta 1.79 2.85 2.79 1.98 2.28 2.98
East Java 222 3.72 3.74 2.00 2.26 270
Bali 214 292 2.81 263 3.24 4.70
DI Aceh 3.30 5.23 5.34 4.58 412 437
North Sumatra 3.88 4.29 4.61 4.85 459 499
West Sumatra 3.19 447 4.60 3.80 3.73 415
South Sumatra 2.87 3.91 4.10 3.17 3.21 3.68
Lampung 3.45 3.50 3.68 3.12 3.82 457
West Nusa Tenggara 3.64 411 4.46 3.99 442 495
West Kalimantan 3.34 4.06 4.26 3.45 3.47 3.93
South Kalimantan 2.33 3.80 3.89 2.70 2.76 3.15
North Sulawesi 2.62 2.66 2.79 294 3.18 444
South Sulawesi 292 457 4.75 4.04 411 440
Riau 3.10 4.68 4.71 3.74 3.53 3.86
Jambi 297 3.77 4.00 2.95 2.99 3.48
Bengkulu 3.45 3.36 3.46 3.06 3.19 3.97
East Nusa Tenggara 3.87 491 4.85 5.35 5.61 6.11
East Timor 4,69 5.85 5.77 6.11 5.48 5.74
Central Kalimantan 2.31 445 4.45 2.53 220 241
East Kalimantan 3.21 343 3.51 3.12 3.82 453
Central Sulawesi 3.08 3.94 4.01 3.15 3.08 3.55
Southeast Sulawesi 3.50 4.34 448 4.60 4.45 496
Maluku 3.70 5.07 4.80 4.91 4.71 5.18
Irian Jaya 3.15 4.66 5.32 3.33 3.13 3.23
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Table 6.4  The Amount of TFR Difference between the Observed and Adjusted TFR
by Region and Province: 1991

TFR Difference between
Region and Province Observed  Observed  Adjusted to Adjusted to Adjusted to
and and  LagEffect LagEffectand Lag Effect and
Expected Adjusted0 znq Marriage  Breastfeeding  Contraceptive
Lag Effect Pattern Pattern  Effectiveness
INDONESIA -1.10 -1.16 -1.38 -1.17 -0.68
Java-Bali -1.20 -1.28 -1.59 -1.35 -0.85
Outer Java-Bali | -1.01 -1.06 -0.98 -0.89 -0.43
Outer Java-Bali ll -0.83 -0.93 -1.05 -1.04 -0.60
DKl Jakarta -1.57 -1.64 -1.10 -1.21 -0.63
West Java -0.66 -0.83 -1.51 -1.42 -0.95
Central Java -1.27 -1.15 -1.34 -0.70 0.12
DI Yogyakarta -0.69 -0.80 -0.61 0.05 1.20
East Java -1.62 -1.80 -2.03 -1.84 -1.44
Bali -0.48 -0.59 -0.58 0.21 1.70
DI Aceh -1.75 -1.99 -1.66 -2.01 -1.81
North Sumatra -0.74 -0.93 -0.34 -0.63 -0.25
West Sumatra -1.11 -1.41 -0.94 -0.81 -0.45)
South Sumatra -0.83 -1.20 -1.51 -1.44 -1.05
Lampung -0.64 -0.81 -1.32 -0.89 -0.33
West Nusa Tenggara -1.01 -1.29 -1.05 -0.70 -0.27
West Kalimantan -0.52 -0.80 -0.89 -0.91 -0.52
South Kalimantan -1.26 -1.65 -1.70 -1.43 -0.96
North Sulawesi -0.65 0.78 -0.71 -0.16 0.99
South Sulawesi -1.94 -2.26 -1.39 -1.39 -1.07
Riau -1.05 -1.55 -1.04 -1.40 -1.12
Jambi -1.08 -1.32 -1.85 -1.51 -1.07
Bengkulu 0.71 0.32 -0.34 0.23 0.98
East Nusa Tenggara -1.18 -1.44 -0.56 -0.37 0.10
East Timor -0.14 -0.58 0.23 -0.21 0.01
Central Kalimantan -1.27 -1.61 -1.76 -1.60 -1.23
East Kalimantan -0.60 -1.09 -1.06 -0.95 -0.36
Central Sulawesi -0.27 -0.71 -0.65 -0.68 -0.13
Southeast Sulawesi -0.42 -0.88 -0.89 -0.74 -0.32
Maluku -0.28 -0.73 -0.78 -0.85 -0.51
Irian Jaya -2.60 -2.71 -2.89 2.72 -2.59

Source: compiled and recalculated from Samosir (1995)
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Table 6.5 The Amount of TFR Difference between the Observed and Adjusted TFR
by Region and Province: 1994

Region and Province TFR Difference between
Observed  Observed Adjusted to Adjusted to Adjusted to
and and Adjusted | ag Effectand Lag Effectand Lag Effect and
Expected to Lag Effect Marriage Pattern ~ Breastfeeding ~ Contraceptive
Pattern  Effectiveness
INDONESIA -0.95 -1.11 -1.02 -0.79 -0.26
Java-Bali -0.96 -1.12 -1.25 -0.87 -0.29
Outer Java-Bali | -0.87 -1.06 -0.56 -0.46 0.00
Outer Java-Bali ll -1.05 -1.14 -0.73 -0.76 -0.36
DKl Jakarta -1.58 -1.70 -0.84 -0.92 -0.39
West Java -0.50 -0.68 -1.00 -0.64 -0.02
Central Java -0.62 -0.98 -1.15 -0.44 0.25
DI Yogyakarta -1.06 -1.00 -0.82 -0.51 0.19
East Java -1.50 -1.52 -1.74 -1.48 -1.04
Bali -0.78 -0.67 -0.18 043 1.89
Dl Aceh -1.93 -2.04 -0.76 -1.22 -0.97
North Sumatra -0.41 -0.73 0.25 -0.02 0.38
West Sumatra -1.28 -1.41 -0.80 -0.86 -0.44
South Sumatra -1.04 -1.23 -0.93 -0.89 -0.42
Lampung -0.05 -0.23 -0.56 0.14 0.89
West Nusa Tenggara -0.47 -0.82 -0.47 -0.04 049
West Kalimantan 0.72 -0.92 -0.81 -0.79 -0.33
South Kalimantan -1.47 -1.56 -1.19 -1.13 0.74
North Sulawesi -0.04 -0.17 0.15 0.39 1.65
South Sulawesi -1.65 -1.83 -0.71 -0.64 -0.35
Riau -1.58 -1.61 -0.98 -1.19 -0.86
Jambi -0.80 -1.03 -1.06 -1.01 -0.53
Bengkulu 0.09 -0.01 -0.40 -0.27 0.51
East Nusa Tenggara -1.04 -0.98 0.50 0.76 1.26
East Timor -1.16 -1.08 0.34 -0.30 -0.04
Central Kalimantan -2.14 -2.14 -1.92 -2.25 -2.04
East Kalimantan -0.22 -0.30 -0.39 0.31 1.02
Central Sulawesi -0.86 -0.93 -0.86 -0.93 -0.45
Southeast Sulawesi -0.84 -0.98 0.12 -0.02 0.48
Maluku -1.37 -1.10 0.11 -0.09 0.38
Irian Jaya -1.51 =217 -1.99 -2.19 -2.09
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Table 6.6 The Amount of the TFR Difference Explained by Factors
Influencing Fertility by Region and Province: 1991

Region and Province TFR Difference Explained by
Lag effect Marriage Breastfeeding Contraceptive
Pattern Pattern Effectiveness
INDONESIA 0.06 0.22 -0.21 -0.49
Java-Bali 0.08 0.31 -0.24 -0.50
Outer Java-Bali | 0.05 -0.08 -0.09 -0.46
Outer Java-Bali Il 0.10 0.12 -0.01 -0.44
DKl Jakarta 0.07 -0.54 0.1 -0.58
West Java 0.17 0.68 -0.09 -0.47
Central Java -0.12 0.19 -0.64 -0.58
DI Yogyakarta 0.1 -0.19 -0.66 -1.15
East Java 0.18 0.23 -0.19 -0.40
Bali 0.1 -0.01 -0.79 -1.49
Dl Aceh 0.24 -0.33 0.35 -0.20
North Sumatra 0.19 -0.59 0.29 -0.38
West Sumatra 0.30 -0.47 -0.13 -0.36
South Sumatra 0.37 0.31 -0.07 -0.39
Lampung 0.17 0.51 -0.43 -0.56
West Nusa Tenggara 0.28 -0.24 -0.35 -0.43
West Kalimantan 0.28 0.09 0.02 -0.39
South Kalimantan 0.39 0.05 -0.27 -0.47
North Sulawesi 0.13 -0.07 -0.55 -1.15
South Sulawesi 0.32 -0.87 0.00 -0.32
Riau 0.50 -0.51 0.36 -0.28
Jambi 0.24 0.53 -0.34 -0.44
Bengkulu 0.39 0.66 -0.57 0.75
East Nusa Tenggara 0.26 -0.88 -0.19 -0.47
East Timor 0.44 -0.81 0.44 -0.22
Central Kalimantan 0.34 0.15 -0.16 -0.37
East Kalimantan 049 -0.03 -0.11 -0.59
Central Sulawesi 0.44 -0.06 0.03 -0.55
Southeast Sulawesi 046 0.01 -0.15 -0.42
Maluku 0.45 0.05 0.07 -0.34
Irian Jaya 0.11 0.18 -0.17 -0.13

Source: compiled and recalculated from Samosir (1994).
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Table 6.7 The Amount of the TFR Difference Explained by Factors
Influencing Fertility by Region and Province: 1994

Region and Province TFR Difference explained by
Lag effect Marriage Breastfeeding Contraceptive
Pattern Pattern Effectiveness
INDONESIA 0.16 -0.09 -0.23 -0.52
Java-Bali 0.16 0.13 -0.38 -0.58
Outer Java-Bali | 0.19 -0.51 -0.10 -0.46
Outer Java-Bali Il 0.09 -0.41 0.04 -0.40
DKl Jakarta 0.12 -0.85 0.08 -0.53
West Java 0.18 0.31 -0.36 -0.61
Central Java 0.36 0.16 -0.71 -0.69
DI Yogyakarta -0.06 -0.19 -0.31 -0.70
East Java 0.02 0.22 -0.26 -0.43
Bali -0.11 -0.49 -0.61 -1.46
Dl Aceh 0.1 -1.28 0.46 -0.25
North Sumatra 0.31 -0.97 0.26 -0.40
West Sumatra 0.12 -0.61 0.07 042
South Sumatra 0.19 -0.30 -0.04 -047
Lampung 0.18 0.33 -0.71 -0.74
West Nusa Tenggara 0.35 -0.35 -0.43 -0.53
West Kalimantan 0.20 -0.11 -0.02 -045
South Kalimantan 0.09 -0.37 -0.05 -0.39
North Sulawesi 0.13 -0.32 -0.24 -1.26
South Sulawesi 0.18 -1.12 -0.07 -0.28
Riau 0.04 -0.64 0.21 -0.33
Jambi 0.23 0.02 -0.04 -0.49
Bengkulu 0.1 0.39 -0.13 -0.78
East Nusa Tenggara -0.06 -1.48 -0.25 -0.50
East Timor -0.08 -1.42 0.64 -0.26
Central Kalimantan 0.00 -0.22 0.33 -0.21
East Kalimantan 0.08 0.09 -0.69 -0.71
Central Sulawesi 0.07 -0.07 0.06 -0.47
Southeast Sulawesi 0.14 -1.10 0.14 -0.50
Maluku -0.27 -1.21 0.21 -0.47
Irian Jaya 0.66 -0.18 0.21 -0.11
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6.3 Adjustment for Marriage Behaviour

The 1991 Indonesia DHS results indicate that the index of marriage was 0.63 in 1988-1991 in
Indonesia as a whole. This value was higher than the expected index of marriage of 0.58; and, as
a result, the adjusted observed total fertility rate was 0.22 less children per woman than the
observed total fertility rate (Samosir 1995). Thus, the deficit fertility was not likely to be explained
by the marriage pattern in Indonesia in 1988-1991.

However, this was not the case in 1991-1994. The observed index of marriage decreased to 0.56,
which means that there are more unmarried women. Further, the observed index of marriage is
lower than the expected index (as shown in Table 6.8). Therefore, the adjustment of the observed
TFR with the index of marriage results in a higher, new, observed TFR. Consequently, the deficit
decreases from 1.11 in the case of adjustment for the lagged effect in the previous subsection to
1.02, after adjustment for the marriage pattern. Though the decline in the deficit is small, the

marriage pattern helps explain the relatively low TFR in Indonesia as a whole in 1991-1994.

As in Indonesia as a whole, the marriage pattern in Outer Java-Bali Il did not seem to be able to
explain the deficit in 1988-1991, but provided some explanations for the deficit in 1991-1994.
Women in Outer Java-Bali i tended to marry later and the index of marriage decreased from 0.64
in 1991 to 0.54 in 1994 (Table 6.8). Further, the observed indexes in 1991 and 1994 are lower
than expected. In 1991-1994, the deficit declined from 1.14 with the lagged effect as the only
adjustment to 0.73 when the observed TFR is adjusted for the marriage pattern. On the contrary,
it rose from 0.93 to 1.05 in 1988-1991.

The marriage pattern contributes to the explanation of the relatively low fertility in Outer Java-Bali
I. In both periods, the deficit had further declined because of the adjustment of the observed TFR
for the marriage pattern. On contrary, the deficit had risen in both periods for Java-Bali. Thus,

marriage pattern did not seem to explain the relatively low fertility in Java-Bali.
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Table 6.8 The Observed (Cm) and Expected (C'm) Index of Marriage
by Region and Province : 1991 and 1994

Region and Province 1991 1994
Observed Expected Observed Expected
INDONESIA 0.63 0.58 0.56 0.58
Java-Bali 0.64 0.57 0.58 0.55
Outer Java-Bali | 0.60 0.61 0.52 0.59
Outer Java-Bali ll 0.64 0.61 0.54 0.61
DKl Jakarta 0.44 0.55 0.37 0.54
West Java 0.74 0.59 0.62 0.56
Central Java 0.61 0.57 0.58 0.55
DI Yogyakarta 042 0.46 0.41 0.46
East Java 0.63 0.56 0.61 0.55
Bali 045 0.46 0.37 0.46
DI Aceh 0.63 0.69 048 0.67
North Sumatra 0.57 0.65 0.49 0.62
West Sumatra 0.57 0.64 0.52 0.62
South Sumatra 0.68 0.62 0.52 0.58
Lampung 0.68 0.57 0.60 0.54
West Nusa Tenggara 0.61 0.65 0.55 0.61
West Kalimantan 0.64 0.63 0.57 0.59
South Kalimantan 0.61 0.60 048 0.56
North Sulawesi 0.47 0.48 0.41 0.46
South Sulawesi 0.51 0.66 0.45 0.63
Riau 0.58 0.66 0.52 0.62
Jambi 0.73 0.61 0.57 0.57
Bengkulu 0.67 0.57 0.59 0.52
East Nusa Tenggara 0.52 0.65 0.46 0.63
East Timor 0.62 0.71 0.53 0.69
Central Kalimantan 0.66 0.63 0.55 0.60
East Kalimantan 0.57 0.58 0.54 0.53
Central Sulawesi 0.6 0.61 0.56 0.57
Southeast Sulawesi 0.65 0.65 0.46 0.61
Maluku 0.65 0.64 047 0.63
Irian Jaya 0.75 0.7 0.63 0.66
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Figure 6.2 Changes in Index of Marriage Pattern (Cm) by Province:
1988-1991 and 1991-1994
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Figure 6.2 presents the index of marriage by province. Women of reproductive age in Jakarta,
Yogyakarta, Bali and North Sulawesi had the lowest index of marriage, that is below 0.5 in 1988-
1991. Those provinces also have a low fertility rate compared to other provinces. In contrast in
West Java, Jambi and Irian Jaya it was over 0.70. Except for Jambi, West Java and Irian Jaya in
1994 still had the highest value of the index, which is around 0.62. The index in all provinces
decreased from 1988-1991 to 1991-1994 indicating an increase in the percentage of unmarried
women. ltis interesting, apart from these four provinces mentioned above in 1991-1994 there are
7 provinces, which already had the index below 50%. They are Aceh, North Sumatra, South
Kalimantan, South Sulawesi, East Nusa Tenggara, Southeast Sulawesi and Maluku. As shown
in Table 11.8, the index for Aceh, South Kalimantan, Southeast Sulawesi and Maluku decreased
by more than 10 points. All indices of all those provinces were lower than their expected index,
thus we can expect that marriage pattern might have an effect on reducing the TFR deficit. For
example, consider Jakarta, Aceh and South Sulawesi. Firstly, in Jakarta 33% of the deficit can be
accounted for by the marriage pattern (from 1.64 children per woman to 1.10 children per

woman). The contribution of this factor increased to 50% in 1991-1994.

Aceh and South Sulawesi experienced much bigger changes in the marriage effect on the TFR
deficit. In 1988-1991 33% of Aceh’s total fertility rate deficit was attributed to the marriage pattern,
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this increased to 63% in 1991-1994. Moreover in South Sulawesi the marriage pattern effect on
the TFR deficit increased from 38% in 1988-1991 to 61% in 1991-1994, i.e., 1.12 children of 1.83
children per woman of the fotal deficit fertility was caused by the higher proportion of women who

married later than expected.

In short, in 13 out of 26 provinces which experienced deficit fertility, the deficit could be partly
explained by the marriage pattern in both periods. The only exception is East Kalimantan, where
the marriage pattern could not explain the deficit in the period of 1991-1994. Further, in 8 out of
the other half of the 26 provinces, marriage could partly explain the relatively low fertility in 1991-
1994, but not in 1988-1991. '

6.4 Adjustment for Breastfeeding Behaviour

As previously discussed, adjustment for the lagged effect of contraceptive use to the expected
TFR and the adjustment of the marriage pattern to the observed TFR cannot explain the relatively
low fertility in Indonesia as a whole in 1988-1991. However, adjustment for the breastfeeding
pattern, in addition to the lag-effect and marriage pattern adjusted deficit, resulted in a smaller
deficit. Thus breastfeeding behaviour can partly explain the relatively low fertility in Indonesia as
whole in 1988-1999. For 1991-1994, in addition to marriage pattern, breastfeeding behaviour can

also partly explain the relatively low fertility in Indonesia as whole.

Breastfeeding pattern seems partly explain the relatively low fertility in all regions: Java-Bali,
Outer Java-Bali |, and Outer Java-Bali Il in 1988-1991. However, it fails to explain the low fertility
in Outer Java-Bali Il in 1991-1994.

As shown in Figure 6.3, median duration of amenorrhea among provinces between 1991 and
1994 decreased except in West Java and East Kalimantan. Jakarta had the lowest median
duration of amenorrhea. Irian Jaya in 1991 reached the highest median of the duration where
women had it for more than a year, but in 1994 the value decreased sharply to around 7 months.
Then the highest duration of amenorrhea was reached by Central Java of around 10 months.
Central Java along with East Java, Lampung and East Nusa Tenggara was relatively stable in
term of breastfeeding behaviour. A decrease in duration of amenorrhea will increase index of

breastfeeding, as shown in Table 6.9.
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Figure 6.3 Trends in Median Duration of Amenorrhea (i) by Province:
1991 and 1994
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Table 6.2 shows that in 17 out of the 26 deficit fertility provinces breastfeeding adjustment can
reduce the deficit in 1988-1991; that breastfeeding behaviour partly explained the relatively low
fertility in those provinces in that period. However, in 1991-1994, it fails to explain in the deficit in
4 out of the 17 provinces. Yet, in the other two provinces, the breastfeeding behaviour can partly
explain the relatively low fertility in 1991-1994, but not in 1988-1991.

6.5 Adjustment for Contraceptive Effectiveness

After adjustment to the lagged effect of contraceptive use, marriage pattern and breastfeeding,
the deficit fertility in Indonesia as a whole and its provinces remain large.  Since levels of
contraceptive effectiveness is potentially considered as an important factor in predicting
exceptionally low or high fertility given contraceptive prevalence, the impact of contraceptive
effectiveness is examined in this subsection. The adjustment for effectiveness is performed to the

observed fertility after being adjusted by the marriage and breastfeeding patterns.
The calculation of the index of contraception proposed by Bongaarts and Potter (1993), as

presented in equation 14 in Section 4.4.4, needs information on average use-effectiveness of

contraception, which is estimated as the weighted average of the method specific use-
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effectiveness levels with the weights equal to the proportion of women using a given method.
However, they also mention that such information is often not readily available across
populations, including Indonesia, but use-effectiveness of any method may not vary much across

populations and overtime.

Table 6.9 The Median Duration of Amenorrhea in month (i), Observed (Ci) and
Expected (C’) Index of Breastfeeding by Region and Province:
1991 and 1994

Region and Province 1991 1994

i Ci C'i i Ci (o
INDONESIA 7.40 0.77 0.83 7.10 0.78 0.84
Java-Bali 7.20 0.78 0.86 7.40 0.77 0.89
Outer Java-Bali | 7.50 0.77 0.79 6.70 0.79 0.81
Outer Java-Bali Il 7.20 0.78 0.78 6.30 0.81 0.80
DKl Jakarta 3.20 0.92 0.88 2.80 0.94 0.91
West Java 6.50 0.80 0.83 7.30 0.78 0.87
Central Java 10.60 0.69 0.85 10.20 0.70 0.89
DI Yogyakarta 8.20 0.75 0.97 5.30 0.84 0.97
East Java 7.00 0.78 0.86 6.90 0.79 0.89
Bali 9.40 0.72 0.97 6.90 0.79 0.97
DI Aceh 7.60 0.77 0.70 6.40 0.80 0.72
North Sumatra 6.90 0.79 0.714 5.60 0.83 0.78
West Sumatra 9.10 0.72 0.75 6.50 0.80 0.79
South Sumatra 7.70 0.76 0.78 5.60 0.83 0.84
Lampung 8.80 0.73 0.85 8.80 0.73 0.90
West Nusa Tenggara 10.80 0.68 0.74 9.20 0.72 0.80
West Kalimantan 7.30 0.78 0.77 6.00 0.82 0.82
South Kalimantan - 910 0.72 0.81 5.00 0.85 0.87
North Sulawesi 7.00 0.78 0.97 3.80 0.90 0.97
South Sulawesi 8.90 0.73 0.73 7.90 0.76 0.77
Riau 6.60 0.80 0.73 5.90 0.82 0.77
Jambi 9.90 0.70 0.80 5.30 0.84 0.85
Bengkulu 8.50 0.74 0.86 3.80 0.90 0.93
East Nusa Tenggara 9.50 0.71 0.75 9.00 0.73 0.76
East Timor 9.10 0.72 0.67 7.30 0.78 0.69
Central Kalimantan 8.90 0.73 0.77 3.20 0.92 0.80
East Kalimantan 6.10 0.81 0.84 7.90 0.76 0.93
Central Sulawesi 6.50 0.80 0.79 4.50 0.87 0.85
Southeast Sulawesi 9.40 0.72 074 580 0.82 0.80
Maluku 7.70 0.76 0.75 6.50 0.80 0.77
Irian Jaya 12.70 0.64 0.68 7.40 0.77 0.72
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Thus, the application of such information from other populations can be used if this information is
unavailable for the population interest. Hatcher, et al. (1998) has estimated use-effectiveness in
the Unites States in the 1990s though Bongaarts and Potter (1983) also provided such
information for the United States in 1977 and Laing (1978) for the Philippines in 1974. The 1970s
information are considered out-of-date and the implementation of the family planning programme
in Indonesia for more than 25 years can be considered well developed. Thus, the information
from Hatcher, et al., (1998) on use-effectiveness of different methods is applied in this chapter.
We use: 0.94 for the pill, 0.992 for IUDs, 0.997 for injections, 0.860 for condoms, 0.999 for
Norplants, 0.800 for abstinence, 0.700 for withdrawals and others, 1.000 for both male and

female sterilisation (Hatcher, et al., 1998).

It should be noted, however, because the effectiveness of each method is assumed to be fixed,
the index calculated here does not really describe changes in effectiveness; rather, it explains
changes in the method mix. The index of contraception for Indonesia as a whole decreased from
0.48 in 1988-91 to 0.46 in 1991-94, implying that there had been relatively more women using
more effective methods in 1994 than in 1991. The index had also been declining in all of the
three regions, with Java-Bali having the smallest index, meaning that Java-Bali had the better

confraceptive mix.

Table 6.10 presents the changes in the index of contraception among provinces in Indonesia from
1991 to 1994. In almost all provinces the index of contraception (Cc) decreased, except in
Yogyakarta and Bali. A decrease in the index means more effective contraception. In this case it
suggests that an increase in contraceptive prevalence experienced by almost all provinces were
followed by more effective contraception. It is interesting to note that in Yogyakarta and Bali,
contraceptive prevalence decreased from 1991 to 1994. Further a decrease in their prevalence
was followed by lesser contraceptive use effectiveness among currently married women. Bali's
contraceptive prevalence decreased from 71.9% in 1991 fo 68.4% in 1994 (Central Bureau of
Statistics 1992 and 1995) with relatively big decreases in IUD users and sterilised women,
namely 3.7% decrease in IUD users and 2.5% decrease in sterilised women. These changes
seem to confirm the increasing index of contraception in Bali. However, the changes in method
mix from 1991 to 1994 did not clearly support this phenomenon in Yogyakarta. Although the

overall contraceptive prevalence decrease from 71.3% in 1991 to 69.5% in 1994, but the
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percentage of modern contraceptive users in Yogyakarta increased from 57.0% to 59.7%,

respectively.

Table 6.10 The Observed (Cc) and Expected (C’c) Index of Contraceptive Use
and Average Use-Effectiveness of Contraception by Region and Province:
1991 and 1994

Region and 1991 1994 Average Use-
Province effectiveness of
Contraception

Cc C'. Ce C' 1991 1994
INDONESIA 0.48 0.56 0.46 0.53 0.98 0.96
Java-Bali 0.45 0.53 0.42 0.50 0.98 0.97
Outer Java-Bali | 0.55 0.62 0.52 0.58 0.98 0.95
Outer Java-Bali Il 0.56 0.63 0.54 0.60 0.98 0.95
DKl Jakarta 0.41 0.51 0.40 0.48 0.99 0.96
West Java 0.48 0.57 0.43 0.52 0.99 0.97
Central Java 0.46 0.54 042 0.50 0.97 0.97
DI Yogyakarta 0.27 0.38 0.28 0.37 0.97 0.94
East Java 0.44 0.53 0.42 0.50 0.98 0.96
Bali - 0.25 0.37 0.26 0.37 0.99 0.98
DI Aceh 0.73 0.78 0.68 0.73 0.98 0.96
North Sumatra 0.64 0.69 0.57 0.62 097 0.94
West Sumatra 0.63 0.68 0.56 0.62 0.97 0.97
South Sumatra 0.56 0.63 0.48 0.55 0.98 0.96
Lampung 0.46 0.54 0.41 0.49 0.98 0.96
West Nusa Tenggara 0.63 0.69 0.54 0.60 0.99 0.97
West Kalimantan 0.58 0.64 0.51 0.57 0.97 0.96
South Kalimantan 0.51 0.59 0.46 0.52 0.98 0.94
North Sulawesi 0.29 0.41 0.26 0.37 0.99 0.97
South Sulawesi 0.66 0.71 0.60 0.64 0.98 0.93
Riau 0.67 0.71 0.58 0.64 0.97 0.95
Jambi 0.53 0.61 0.46 0.54 0.99 0.97
Bengkulu 045 0.53 0.37 0.46 0.97 0.97
East Nusa Tenggara 0.62 0.68 0.60 0.66 0.98 0.96
East Timor 0.81 0.84 0.75 0.79 0.98 0.97
Central Kalimantan 0.58 0.65 0.55 0.60 0.99- 0.94
East Kalimantan 0.46 0.55 0.39 047 0.99 0.95
Central Sulawesi 0.53 0.61 0.47 0.54 0.99 0.96
Southeast Sulawesi 0.63 0.69 0.54 0.60 0.99 0.96
Maluku 0.62 0.68 0.59 0.65 0.96 0.97
Irian Jaya 0.80 0.83 0.70 0.72 0.98 0.90
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Three provinces, which had decreased in prevalence from 1931 to 1994, were East Timor, East
Nusa Tenggara and Maluku. However, their indexes of contraception went in the opposite
direction to the expectation they should increase. The contraceptive mix between 1991 and 1994
in particular in Maluku and East Timor seemed like to confirm the more effective contraception
although the prevalence in both provinces decreased. The percentage of cunently married
woman using any traditional method decreased from 6.6 in 1991 to 1.5 in 1994 for Maluku and
from 4.7 in 1991 to 1.9 in 1994 for East Timor (Central Bureau of Statistics 1992 and 1995). This
means that more currently married women used modern methods. With regard to modern
methods, the percentage of currently married women taking the injections increased from 10.5%
in 1991 to 14.4% in 1994 in East Timor and so did in Maluku. However, in East Nusa Tenggara it
was not clear enough which methods resulted in increasing the index of contraception. Either
modern or fraditional methods decreased; among the modern methods injection users increased
from 8.8% in 1991 to 13.8% in 1994. On the other hand, condom users also decreased from
0.2% to 0.0% in 1994 while the remaining modern methods decreased. From Table 6.10 it can be
seen that provinces with a high prevalence have a low index of contraception. All provinces in
Java-Bali have lower index of contraception than 0.5 and also have more than 50% of currently

married women using contraception.

The adjustment for contraceptive effectiveness for the whole Indonesia results in a reduction in
the deficit in both periods. This result indicates the contraceptive mix plays an important role in
explaining the relatively low fertility in Indonesia as a whole. The same conclusion can be drawn
for all three regions in both periods. Further, in 1991-94, the adjustment for contraceptive
effectiveness had been able to completely eliminate the deficit in Outer Java-Bali I. In other
words, the marriage pattern, breastfeeding behaviour, and contraceptive mix had been successful
in completely explaining the deficit. Along with contraceptive prevalence, these three proximate

determinants can perfectly explain the variation in TFR in Outer Java-Bali | in 1991-94.

Contraceptive effectiveness had also been able to partly explain the relatively low fertility in 21
out of the 26 provinces experiencing deficit fertility in 1988-1991. Interestingly, in the 7 out of the
21 provinces contraceptive effectiveness cannot partly explain the deficit in the period of 1991-94;
but one province in which contraceptive effectiveness could not explain the deficit in 1988-1991

turned to be able to do so in 1991-94. In Bengkulu, the adjustment with the contraceptive
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effectiveness had increased excess fertility. Detailed description on the contribution of the
adjustment for contraceptive effectiveness to the reduction in deficit or excess fertility is provided

in Tables 6.2-6.6

6.6. Summary and Conclusion

Indonesia as a whole, Java-Bali, Outer Java-Bali |, Outer Java-Bali Il and all provinces (except
Bengkulu) experienced deficit fertility in both periods of 1988-1991 and 1991-1994. The observed
TFR was lower than the expected TFR, which would have prevailed given their contraceptive
prevalence rate if they had followed the TFR-contraceptive prevalence rate relationship in the 22
developing countries studied by Bongaarts and Kirmeyer (1983). The province of Bengkulu is an

exception, it experienced excess fertility.

In this chapter, the proximate determinants of fertility are investigated using the method in Curtis
and Diamond (1995). First, the expected TFR is adjusted for the lag-effect of contraceptive use.
However, this adjustment does not help explaining the deficit in both periods for the whole of

Indonesia or each of the three regions (Java-Bali, Outer Java-Bali |, and Outer Java-Bali Il).

After adjusting the expected TFR, the next step is to adjust the observed TFR with the marriage
pattern in the 22 developing countries. In 1991, there were more women married in Indonesia,
Java-Bali, and Outside Java-Bali Il compared to the 22 developing countries. Thus, by adjusting
the marriage pattern, the observed TFR becomes smaller, and hence the deficit becomes larger,
rather than smaller. In other words, the marriage pattern cannot help explain the deficit fertility in
those regions in 1988-91. Outer Java-Bali | was the only region where marriage pattern can
explain part of the deficit. A similar pattern is seen for the period of 1991-94, with Indonesia as a
whole as the exception. In this period, there were relatively fewer Indonesian women married
compared to the 22 developing countries. Adjusting to the experience in those developing
countries, results in a higher observed TFR and hence the deficit becomes smaller. In
conclusion, the marriage pattern can explain part of the fertility variation for Indonesia as whole
and Outer Java-Bali | in 1991-94; but only for Outer Java-Bali | in 1988-91.
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The marriage-pattern adjusted observed TFR is then further adjusted for the breastfeeding
behaviour of the 22 developing countries. With this adjustment, the deficit declined in Indonesia
as whole, Java-Bali, and Quter Java-Bali | for both periods. The deficit in Outer Java-Bali I
increased in 1991-94 and decreased very little in 1988-91. In other words, breastfeeding

behaviour can explain part of the fertility variation, except for Outer Java-Bali Il

The last step is to adjust the breastfeeding and marriage adjusted observed TFR for the
contraceptive effectiveness. Because use effectiveness is assumed to be constant across
population and overtime, this adjustment is actually with respect to the contraceptive mix, rather
than the use-effectiveness of the method. With this adjustment, the deficit declined in Indonesia
as whole and in all regions in both periods. Further, the drop in the deficit was relative large
compared the drop with the previous two adjustments to the observed TFR. Thus, contraceptive
mix had been able to explain a relatively large part of the deficit--the relatively low fertility in
Indonesia as a whole and in the three regions compared to the experience in the 22 developing

countries.

Yet, it is only in Outer Java-Bali | that the three proximate determinants (marriage, breastfeeding,
and contraceptive mix) can completely explain the deficit. In other regions and Indonesia as a
whole there was still some deficit, which should be explained further. This residual could possibly
be due to the effects of relative levels of fecundity, coital frequency, other proximate determinants

of fertility and sampling and measurement errors (Bongaarts, 1984; Samosir 1995).

In all three regions, contraceptive effectiveness was the main factor causing the lower fertility rate
than the expected rate. In addition to this factor, each region had another one or two other
factors which can account for the deficit. In the Java-Bali region, where the family planning
programme was initially implemented, longer durations of breastfeeding than expected, given
contraceptive prevalence, accounted for the deficit fertility either in 1988-91 or 1991-94. Longer
durations of breastfeeding and later marriage than expected were the two other factors that could
explain the deficit fertility in Outer Java-Bali | in both periods. Unlike the two other regions, in
Outer Java-Bali Il contraceptive effectiveness was the only factor in 1988-91 while in 1991-94
apart from contraceptive effectiveness, a lower index of marriage than expected could explain the

difference between the observed and expected fertility rates.
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The determinants of deficit fertility varied among provinces. In some provinces at least one
variable can explain deficit fertility, but in some others none variable can explain their deficit
fertility such as in Lampung, East Kalimantan, North Sulawesi, and East Nusa Tenggara for
period 1991-94. Longer durations of amenorrhea, latter marriage and more effective
contraception than expected, altogether were more likely to account for deficit fertility in West
Sumatra, West Nusa Tenggara, and East Kalimantan in 1988-91 and in South Sumatra, South
Kalimantan and South Sulawesi in 1991-94. For 1988-91, only West Kalimantan and Yogyakarta
had one factor, which can contribute to explaining the reducing deficit fertility, namely

contraceptive effectiveness in West Kalimantan and the marriage pattern in Yogyakarta.

It is interesting to note that although marriége pattern and contraceptive effectiveness had effects
on reducing the deficit fertility, the remaining deficit fertility in Irian Jaya and Aceh for the period of
1988-91 and in Irian Jéya and Central Kalimantan in 1991-94 was still very high (1.5 children per
woman). lIrian Jaya and Central Kalimantan had lower than 50% contraceptive prevalence (lrian
Jaya had only around 20% of currently married women using contraception in 1988-91). Another
of Bongaarts’ proximate determinants of fertility which might have an important effect on reducing
fertility is induced abortion (Bongaarts and Potter 1983). Unfortunately, published information on

induced abortion was not readily available.

The deficit fertility varies across provinces either in 1988-91 or 1991-94. Irian Jaya had the largest
deficit, 2.60, in 1988-91; and Central Kalimantan, 2.14, in 1991-94. The lowest deficit fertility was
seen in East Timor (0.14) in 1988-1991 and Nort\h Sulawesi (0.04) in 1991-94. The small deficit
in both provinces may imply that contraceptive use had played the dominant role in explaining

fertility variation in both provinces, relative to the other 25 provinces in Indonesia.

Use effectiveness has been shown to be a more important variable in explaining fertility variation
in Indonesia as a whole, some regions and some provinces in Indonesia. Therefore, the fertility
impact of contraceptive use depends not only on its prevalence but also, and more importantly,
on the use effectiveness. Nevertheless, the information on use effectiveness across provinces
has not yet available from the actual data. Therefore, the following chapters focus to some
aspects of contraceptive effectiveness, namely the confraceptive use dynamics, covering

contraceptive discontinuation (and failure), contraceptive switching, and contraceptive choice.
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Chapter7

LIFE TABLE ANALYSIS OF CONTRACEPTIVE DISCONTINUATION
IN INDONESIA

7.1 Introduction

This chapter studies contraceptive discontinuation of reversible contraceptive methods in the
periods 1986-91 and 1989-94. Different methods of contraception might have different
probabilities of discontinuation, and different groups of users may also have different probabilities
of discontinuation. As family planning programme implementation may vary across provinces,
provincial variations in levels of contraceptive discontinuation are also studied. So far, provincial

levels of the discontinuation rate have not yet been studied.

The results presented in this chapter are based on single-decrement life tables. However, a
multiple-decrement life table is used to estimate the probabilities of contraceptive discontinuation
by reason. In order to study changes between the two periods, 1986-91 and 1989-94, an

associated single-decrement life table is used.

Although East Timor has not been a province of Indonesia since 1998, estimates for East Timor
are still presented because East Timor was still part of Indonesia during the data collection.
Estimates for Indonesia include East Timor, but the difference between with and without East

Timor was very low.”

The next section presents the overall rates and method-specific rates of contraceptive
discontinuation. The discussion on socio-economic and provincial differential in the rates is

carried out in Section 7.3 and reasons for discontinuation is presented in Section 7.4. Section 7.5

" East Timor contributed only 0.3% (1991, IDHS) and 0.2% (1994, IDHS) of the total sample in the analysis. Overall
12-month discontinuation rate with East Timor included was 28.61 % and 28.64% without East Timor in 1986-91.
The rate for 1989-94 was 27.99% with and 28.01% without East Timor.
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focuses on estimates of contraceptive failure rates as one of the reasons for dicontinuation. The
analysis is carried out at both community and provincial level. Finally, to better understand the
dynamics of contraceptive use in Indonesia, the remaining analyses are limited to Bali, instead of

all the 27 provinces.

7.2 Overall Rate and Method-Specific Rates of Contraceptive Discontinuation

Besides using the conventional 12 or 24-month rates, Figure 7.1 presents changes in cumulative
probabilities of discontinuation for all reversible contraceptive methods for 1986-91 and 1989-94.
These probabilities were calculated using a single-decrement life table based on month-to-month
information available for 60 months before the survey. Figures 7.2 and 7.3 present cumulative
probabiliies of discontinuation for each contraceptive method up to 24 months of use,
respectively, for 1986-91 and 1989-94. Although the probability of discontinuation of
contraceptive use in these figures are presented for 24 months of duration of use, the summaries,

the 12-month and 24-month discontinuation rates, are also presented in Table 7.1.

Table 7.1. 12-month and 24-month Discontinuation Rate by Method of Contraception:
Indonesia, 1986-91 and 1989-94

Method 12-month 24-month
1986-91 1989-94 1986-91 1989-94
Pill 304 34.0 448 47.7
UbD 16.1 15.5 26.3 26.0
Injectables 33.3 29.3 54.3 48.2
Norplant* 3.6 45 8.0 9.0
Condom 51.8 52.0 69.5 62.8
Abstinence 39.2 33.2 54.7 54.6
Withdrawal 49.8 36.3 68.2 55.7
Herbs 25.7 39.1 46.6 59.5
Other 37.8 26.5 60.8 52.5
All reversible Methods 28.6 28.0 443 42.8
All methods 28.0 27.3 43.3 416

Note: Norplant is a six-capsule nondegradable hormonal implant

Figure 7.1 shows that difficulties with contraception were more likely to occur within the first six
months of adopting a reversible method of contraception, especially from the second to the third

month and from the fifth to the sixth month. The efficacy of reversible methods of contraception
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tended to increase with duration of use because women became more experienced in employing
a particular method and were also less likely to discontinue. For example, in the 1986-91 period,
almost 30% of the users discontinued within the first year of initiation of use. On the other hand,

about 11% of them discontinued within the second year of initiation of use.

There might be changes in the pattern of discontinuation over time as the percentage of current
users increased from 49.7% in 1991 to 54.7% in 1994. On the other hand, TFR slightly decreased
from 3.02 in 1988-91 to 2.85 in 1991-94. However, as shown in Figure 7.1, it is surprising that
generally there is no appreciable changes in the probabilities of discontinuation between 1986-91
and 1989-94, especially for the first year of acceptance. Then, in the second year of use, the
probabilities of discontinuation were likely to be slightly lower in the 1989-94 period than in the
1986-91 period.

Figure 7.1 Cumulative Probabilities of Discontinuation of All Reversible Methods:
Indonesia, 1986-91 and 1989-94

e 1986-91
..o 1989-94
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Months since initiation of use

It can also be concluded from this figure that, on the average, the first year of initiation of use of
the method seems to be a crucial time for giving acceptors intensive monitoring and counselling
to cope with any problems which may arise. In the second year of use, they are likely to be able
to maintain their use as they have adjusted to the use of the method. This supported by the fact
that Figure 7.1 shows that discontinuation rate in the first year after initiation of use is almost 30%

and in the second year the rate becomes 40%.
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One might expect that discontinuation rates for modern methods would be lower than the rates of
traditional methods (periodic abstinence, withdrawal, and herbs). The Norplant users were the
most likely ones to continue use. The contrast between the continuation rate for Norplant and
those for other methods was remarkable. At the 12th month from the 1986-1991 data, for
instance, only 4% of the Norplant users discontinued, compared with almost 33% of injectables
users, and more than 52% of condom users. The lowest discontinuation rate of the Norplant as
found by Tuladar, Donaldson and Noble (1998) may be caused by a substantial proportion of
users were not told that removal before five years was possible. This indicates that deficits

occurred in the quality of service delivery of family planning.

Condom users had the highest discontinuation rate with just above 50% discontinuing within 12
months the rates were constant at about 50% from 1986-91 to 1989-94. Moreover, after 24
months of initiation of the use almost 70% of condom users discontinued in 1986-91 (Figure 7.2).
However, fewer husbands (63%) discontinued using condom in 1989-94. Although the 12t month
rates were the same, as seen in Figure 7.2 and Figure 7.3, it can be said that there was a

genuine decrease in condom discontinuation rates from 1986-91 to 1989-94.

Figure 7.2 Variations in Patterns of Contraceptive Discontinuation
Rates by Method: Indonesia, 1986-91
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Compared with the IUD and Norplant, discontinuation rates of traditional methods were higher
than those of both the IUD and Norplant, but lower than that of condoms, except for the herbs
users in 1986-91. The herbs users, in particular in 1986-91, had a lower probability of
discontinuation than that of pill users. In other words (as shown in Figure 7.2), traditional methods
had quite similar rates of discontinuation as modern methods other than the two methods
mentioned. For the two most popular contraceptive methods (pill and injectables), pill users is
expected to discontinue earlier than injectables users. The pill must be daily consumed to keep its

effectiveness. Thus, users must be seriously committed to choose and to use the pill.

This expectation is confirmed in that pill users were more likely to discontinue than the injectables
users. In 12t month, either the pill and injectables users had relatively the same rates of
discontinuation, that is around one third of the users discontinued. The changes from month to
month for the injectables users were different from the changes among the pill users and even
users of other contraceptive methods. Within the first six months the probability of discontinuation
of injectables was much lower than the pill, but it was similar to the IUD. Furthermore, the pattern
had a steep slope, which means that number of the injectables users who discontinued use
increased quickly from month to month. This means that the timing to discontinue the use of
injectables was behind that of the pill. This carries implications for monitoring of the two groups.
Thus to reduce discontinuation of injectables depends on whether or not an early established

relationship between the acceptors and providers occurred.

As women are expected to use a modern contraception, they continued using the modern, more
effective method and they were less likely to switch to the traditional methods. On the contrary,
those who used traditional methods were more likely to switch to the modern ones. Switching
behaviour after discontinuation is presented in the Chapter 8. As can be compared from Figures
7.2 and 7.3, no changes happened to the IUD and Norplant in terms of discontinuation. The
expectation was realized only by injectable and condom users, where the rates of contraceptive
discontinuation were higher in 1986-91 than in 1989-94, and herbs users only had a significant
increase over the same two periods. On the other hand, the level of discontinuation for the pill

users slightly increased.
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Figure 7.3 Variations in Patterns of Contraceptive Discontinuation
Rates by Method: Indonesia, 1989-94
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Withdrawal users had a remarkable decrease in discontinuation rates from 1986-91 to 1989-94.
For example, within a year of initiation of use, the discontinuation rate decreased from almost
50% in 1986-91 to just above 30% in 1989-94, respectively. This means that Indonesian married
women practising withdrawal as a means for controlling their fertility were likely to maintain this

practice.

7.3 Differentials in Discontinuation Rates

7.3.1 Differentials by Socio-economic Variables

Rates of contraceptive discontinuation can be expected to vary by the socio-economic
characteristics of the users. A number of studies have confirmed that users characteristics such
as education, place of residence, age, parity, and marital status influence the discontinuation of
contraceptive use (Hammerslough, 1984; Grady, Hayward and Florey, 1988; Pariani, Heer and
Arsdol, 1991; Bracher and Santow, 1992; Ali and Cleland, 1995; Steele, Diamond and Wang,
1996). This section studies contraceptive discontinuation rates among women who live in

different areas (urban and rural areas) and region; among different levels of education of both the
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women and their husband; and among different women's age at the start of the use of

contraception. These figures are presented in Figures 7.4 - 7.8.

Availability of and accessibility to family planning services are often given as the factors, which
can influence use and also sustainability of the users. It is argued that users in rural areas might
be expected to discontinue use of contraception more frequently because they have less access
to a regular supply of their contraceptive method or to information on how to use a particular
method correctly. The role of method choice complicates the differentials in contraceptive
discontinuation by characteristics of the users. However, Moreno (1993) found that contraceptive
practice varied considerably by place of residence among 15 developing countries, including
Indonesia. In all 15 countries, the percentage of women who used a contraceptive method was

higher in urban areas than in rural areas.

The result of this analysis, in Figure 7.4, shows that the contraceptive discontinuation rate of
urban users for 12 months use were higher than that of the rural users. For example, in 1986-91,
27% rural users discontinued within 12 months since initiation of use, while for the urban users
the rate was around 32%. A possible explanation for this phenomena is related to the fact that the
urban users were more educated than rural users, (more than 40% urban users have completed
secondary school and above while the rural users were just around 13% (figures not shown)).

Educated women tend to marry later, and they use contraception as a means to space births.

Figure 7.4 Cumulative Probabilities of Contraceptive Discontinuation
by Place of Residence: Indonesia, 1986-91 and 1989-94
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Another reason is related to implementation of the programme across areas in which in rural
areas the users are more likely than those are in urban areas to be monitored intensively by the

family planning workers.

Based on severity of the regional population problem and advancement of regional infrastructure,
the implementation of the family planning programme was divided into three different regions.
There were regional differentials in terms of the percentage of contraceptive users. Java-Bali, as
expected, had the highest percentage of couples who are using contraception. Java-Bali was
followed by Outer Java-Bali | and Outer Java-Bali Il. However, in terms of discontinuation of
contraceptive use, regional differentials did not appear in 1989-94, although it existed in the 1986-
1991 period (Table 7.2). Users in Outer Java-Bali Il were more likely to discontinue after a year of
use. This led to the highest discontinuation rate after one year of use among the three regions.
Over the two periods, discontinuation rate in Java-Bali and Outer Java-Bali Il decreased. On the
other hand, discontinuation rates in Outer Java-Bali | increased, for example, after one year of

use about 26% of users discontinued and the rate increased to 28% in 1989-94.

Figure 7.5 Cumulative Probabilities of Contraceptive Discontinuation:
by Woman's Education: Indonesia, 1986-91 and 1989-94
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The analysis with the 1991 and 1994 Indonesia DHS does not reject the finding by Moreno (1995)
that the prevalence of contraceptive practice in the developing countries increased with women's

level of education. As shown in Figure 7.5, it also shows that the higher education of the woman
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the higher was the probability of discontinuation. This figure also shows that since the first month
initiation of use of contraception the women who had completed at least secondary school were
the most likely to discontinue the method. In the following months the probability of those who
discontinued rose up quickly. Therefore, after using contraception for two years, half of thewomen
were still using the same method of contraception. In contrast to the highest level of education,
the uneducated women were less likely to discontinue use of contraception. The gap in the
probability of contraceptive discontinuation between the two extreme levels of women’s education

was getting wider as the duration of use increased.

For instance, in 1989-1994 after 12 months of use, probability of discontinuation was 19% for
uneducated users and 34% among secondary and above users. The gap increases as the
duration of contraceptive use increases. After 24 months since initiation of use, the probability
was 31% among the uneducated and 53% among secondary and above. With regard to changes
from 1986-91 to 1989-94, the probabilities of discontinuation decreased in each level of
education, except for the group of woman who completed primary school. The greatest decline in
the probability is observed among those who had not finished primary education.

Figure 7.6 Cumulative Probability of Contraceptive Discontinuation by Husband's Education:
Indonesia, 1986-91 and 1989-94
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Contraceptive discontinuation would be expected to vary by husband's level of education. If we
look at husband's level of education the same relationship appears. The women marrying a more
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educated husband were more likely than those marrying a lower educated husband to
discontinue use. This relationship can be observed from the Figure 7.6 or from Table 7.2 that
presents 12-month and 24-month cumulative probabilities of discontinuation. A quite substantial
decrease in the probability of discontinuation from 1986-91 to 1989-94 appeared among women
whose husband was uneducated or completed primary school. For example, the former group 24-
month cumulative probability of discontinuation was 37% in 1986-91 decreased to 33% in 1989-

94 while for the latter group it decreased from 44% to 40% respectively.

Women's age at the start of use of contraception might be expected to have a strong effect on the
propensity to discontinue. Figure 7.7 shows a negative association between age and
discontinuation rate; that is, the older the women the less likely they were to discontinue using
contraceptive. This variable is used as a proxy to measure the impact of fecundity on the
likelihood of contraceptive discontinuation. Fecundity is known to decline with age. Lower
fecundity implies a lower probability to have a baby. Older users will be no longer in need for
contraception any more. They will be more likely to discontinue use of contraception due to that
reason. On the other hand, woman’s age is one reason underlying a decision to limit the number

of children. Thus, older women have strong motivation to maintain their use of contraception.

Figure 7.7 Cumulative Probabilities of Contraceptive Discontinuation
by Women's Age at Start of Use: Indonesia 1986-91 and 1989-94
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Age at the start of use is categorised into three groups, i.e. less than 25, 25 to 29, and older than
30 years old. It can be seen from Figure 7.7 that the age at the start of use was strongly and
consistently negatively associated with the probability of discontinuation. For the women aged
less than 25 years old, the cumulative probability to discontinue use after one year of initiation of
use was around 34% in 1986-1991, then after two years, half of them already discontinued. The
same rates were also observed in 1989-1994. On the other hand, among women aged 25-29
years were slightly more likely to discontinue using contraception with 25% discontinuing in 1986-
1991 and 27% in 1989-1994 after one year of acceptance of the methods. Again, no genuine
changes in the discontinuation rates were observed between 1986-91 and 1989-94, as the rates
were the same after two years of acceptance. However, the older women age 30 years and
above around 20% of them discontinued within a year and 30% did so within two years. The rates

slightly decreased from 1986-91 to 1989-94.

As shown in Figure 7.8, women who had experienced using any contraceptive method were more
likely to discontinue than other women. This may indicate that experience users were willing to try
in using contraception. This may also indicate that they were looking for a contraceptive method
that suited their needs. However, this might also indicate dissatisfaction with the method being
used. Women who just delivered a baby were least likely to discontinue. This is clear from the
situation in 1989-94. As expected, recent mothers might have stronger motivation to avoid

another baby when they started using contraception than women. As can be seen from Table

Figure 7.8 Cumulative Probabilities of Contraceptive Discontinuation
by Previous Experience in the Month | diately before Use of Contracep
Indonesia, 1986-92 and 1989-94
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7.2, among women who had just delivered a baby about 24.5% discontinued within a year of use.

For women who had used any contraceptive method, about 33.9% discontinued.

Table 7.2. 12- month and 24-month Cumulative Percentages of Contraceptive
Discontinuation by Background Variable: Indonesia, 1986-91 and 1989-94

All reversible methods All methods
Characteristics 12-month 24-month 12-month 24-month
1986-91 1989-94 1986-91 1989-94 1986-91 1989-94 1986-91 1989-94

Place of residence

Rural 271 26.7 42.2 41.1 26.5 26.1 413 40.1
Urban 31.6 30.8 48.4 46.4 30.8 29.8 47.2 447
Woman’s education

No education 20.1 19.3 35.0 314 19.4 18.7 33.8 29.4
Some Primary 26.8 244 42.8 40.1 26.3 23.7 420 36.7
Completed Primary 29.3 28.3 43.7 44.3 28.7 276 429 421
Completed Secondary 34.2 33.7 51.6 53.0 33.4 329 50.4 49.4
Husband’s education

No education 24.4 19.0 374 33.3 24.0 18.3 36.7 32.1
Some Primary 25.0 253 40.7 39.5 246 24.8 39.9 38.6
Completed Primary 28.4 26.4 43.6 39.8 27.8 257 427 38.8
Completed Secondary 33.1 32.9 49.9 49.6 32.4 32.0 48.7 48.1
Region

Java-Bali 29.3 27.9 45.0 42.1 28.6 271 44.0 40.9
Outer Java-Bali | 259 279 412 448 25.3 27.3 40.3 436
Outer Java-Bali li 29.9 28.6 459 427 29.3 28.1 451 41.9
Age at the start of use

<25 34.2 33.8 51.3 51.2 33.9 33.7 51.0 51.0
25-29 254 27.1 40.6 40.8 249 26.5 39.8 39.9
>= 30 21.8 20.9 35.2 329 20.8 19.6 33.5 30.8
Previous experience

No method 27.3 26.7 43.0 41.5 27.0 26.3 425 40.9
Birth 28.8 245 46.8 40.5 257 225 41.7 37.3
Termination 32.3 32.6 43.0 45.0 29.7 285 39.9 39.1
Any Method 33.1 33.9 48.1 47.9 32.4 33.0 47.0 46.6

7.3.2 Variation in Contraceptive Discontinuation among Provinces

As in the implementation of family planning, urban-rural differential is also found on the behaviour
of contraceptive discontinuation. However, the differential in discontinuation among Java-Bali and
Outer Java-Bali was not as much as in the urban-rural differential. Indonesia consisted of 27
provinces before 1999. The provinces had different stages of development in general and in
development of family planning in particular. The family planning program has been implemented

for more than 30 years by the government. Dramatic increases in some provinces have been
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observed in the use of modern contraceptive methods. The nature and strength of the family
planning efforts vary also from province to province although Indonesia, in general, is rated as
having a very strong family planning program effort (Ross and Mauldin, 1996). It is, therefore, of
interest to assess how provincial rates of contraceptive discontinuation varied and how diverse

patterns of contraceptive use discontinuation may suggest program improvement.

For such a long period of implementation of the family planning programme, there had not been
any representative measure of contraceptive discontinuation at provincial level. However, since
the Demographic and Health Survey started collecting data for measuring contraceptive
discontinuation rate. They collect information on contraceptive history retrospectively during five
years before the survey. The objective of this section, therefore, is to obtain life table estimates
of contraceptive discontinuation in each province, and also to examine whether the rate changed
from 1986-91 to 1989-94. This section might shed light on the quality and success of family

planning services.

The results are summarized in Table 7.3, which shows 12-month and 24-month discontinuation
rates of all reversible methods combined for all provinces in 1986-91 and 1989-94, and also the
weighted number of segments of use on which the analyses were based. The number of
segments of contraceptive use included in the life table calculations ranged from 33 (East Timor)
to 3,047 in (West Java) in 1986-91 and from 31 (East Timor) to 3,855 (West Java) in 1989-94.
Because life-table estimates based on smaller numbers would be unreliable, it is set a lower limit
of 125 segments as suggested by Curtis and Hammerslough (1995) though Ali and Cleland
(1995) set a lower limit of 100 segments. When a province did not provide enough segments of
use to reach this threshold, the estimation is calculated based on the unweighted number of
segments. Seven out of ten provinces in Outer Java-Bali Il did not reach this threshold while, all
remaining provinces provided enough segments of use. Table 7.4, like Table 7.3, presents the
same information but Table 7.4 included sterilised users. From both tables, most estimates based
on weighted and unweighted number of segments are nearly the same, although the difference

appears on the decimal digits only, except in Southeast Sulawesi and Irian Jaya in 1989-94.

Examined from the extent to which the users discontinue use of a reversible method within one

year of use for the period 1986-91, as expected, discontinuation rates varied across provinces.
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Table 7.3 12-month and 24-month Discontinuation Rate (Percentages) of All Reversible Methods
Combined and Weighted Number of Segments of Use by Province: 1986-91 and 1989-94

Province 12-month 24-month Weighted Number of
segments of use
1986-91 1989-94  1986-91  1989-94  1986-91  1989-94
Jakarta 27.3 26.5 45.7 43.2 596 683
West Java 326 316 48.5 48.9 3047 3855
Central Java 237 230 412 36.3 1761 2458
Yogyakarta 34.2 28.7 48.9 43.3 234 274
East Java 29.8 27.8 43.9 404 2641 2751
Bali 19.3 249 315 39.1 149 198
Aceh 35.6 36.2 54.8 50.7 149 209
North Sumatra 29.2 30.6 425 53.0 421 775
West Sumatra 34.8 34.6 49.5 51.0 252 284
South Sumatra 21.0 19.1 373 334 396 472
Lampung 21.9 234 36.0 373 395 492
West Nusa Tenggara 23.1 236 36.8 39.9 158 276
West Kalimantan 29.1 30.9 43.3 476 217 329
South Kalimantan 205 26.1 37.8 421 170 228
North Sulawesi 24.3 279 44.8 436 157 258
South Sulawesi 23.7 31.4 38.7 46.7 289 454
Riau 376 33.8 53.6 494 272 281
Jambi 39.4 21.2 53.5 336 187 186
Bengkulu 335 375 479 52.7 100 150
33.6* 48.0* 277*
East Nusa Tenggara 11.0 248 31.0 40.5 140 173
East Timor 19.4 19.4 514 376 33 31
19.3* 19.7* 51.4* 37.0% 161* 246*
Central Kalimantan 20.2 174 34.3 26.6 87 95
20.1* 17.2 34.5* 279 206* 331*
East Kalimantan 324 34 46.6 49.2 171 232
Central Sulawesi 24.9 27.5 38.8 375 104 122
24.9* 278" 38.8 37.0° 221* 398*
Southeast Sulawesi 320 26.8 435 439 72 93
2.4 28.6" 436 446 139" 388*
Maluku 322 270 515 40.3 123 94
324* 27.5* 51.8* 40.8* 267* 325*
Irian Jaya 15.6 253 33.6 387 46 93
15.7" 26.8* 338" 414* 102* 321*

Note : * the rates were calculated based on unweighted number of segments of use
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Table 7.4 12-month and 24-month Discontinuation Rate (Percentages) of All Methods Combined
and Weighted Number of Segments of Use by Province: 1986-31 and 1989-94

Province 12-month 24-month Weighted Number of
segments of use
1986-91  1989-94  1986-91  1989-94  1986-91  1989-94
Jakarta 26.5 26.0 443 424 613 697
West Java 32.1 30.9 47.7 45.8 3097 3930
Central Java 231 22.1 401 34.8 1819 2549
Yogyakarta 334 28.3 47.8 426 240 279
East Java 29.2 26.9 43.0 39.2 2699 2838
Bali 18.2 239 296 375 157 207
Aceh 352 35.8 54.1 50.1 150 212
North Sumatra 278 29.1 40.6 50.3 446 814
West Sumatra 34.3 33.8 48.8 49.9 256 290
South Sumatra 20.3 18.5 36.1 322 411 488
Lampung 218 232 35.6 36.9 401 502
West Nusa Tenggara 23.0 235 36.7 39.8 159 278
West Kalimantan 289 30.4 43.0 46.8 219 334
South Kalimantan 19.7 25.3 36.3 41.0 176 234
North Sulawesi 242 276 44.6 431 159 261
South Sulawesi 231 31.0 37.7 46.2 297 460
Riau 374 33.3 53.3 48.7 274 285
Jambi 389 212 52.9 335 190 187
Bengkulu 332 36.7 47.6 517 100 153
33.3" 476" 279"

East Nusa Tenggara 10.3 239 28.7 39.1 149 180
East Timor 19.3 19.3 513 374 33 31
19.2* 19.6* 51.3* 36.8* 162 247*
Central Kalimantan 20.2 174 34.3 26.5 87 96
20.1* 17.2* 34.5* 27.8* 206* 332*
East Kalimantan 319 337 459 48.1 173 238
Central Sulawesi 242 271 317 37.0 107 124
242" 27.3" 37.8* 36.4* 227" 404*
Southeast Sulawesi 31.6 26.0 429 426 73 96
316 28.1* 429 43.7* 191* 395*
Maluku 318 26.5 51.0 39.6 125 96
27.0% 40.1* 332*
Irian Jaya 15.1 246 329 378 48 35
15.1* 26.1* 33.0 404" 106* 330*

Note : * Rates were calculated based on unweighted number of segments of use

As shown in Table 7.3 the discontinuation rate within a year of use ranked from 11.0% (East
Nusa Tenggara) to about 39.4% (Jambi) for all reversible methods combined. By taking into

account of the impact of sterilized users on discontinuation rates (Table 7.4) the rate varied from
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10.3% for East Nusa Tenggara to 38.9% for Jambi. In 1989-94, first-year discontinuation rates
for all reversible methods varied from about 17.2% (Central Kalimantan) to 37.5% (Bengkulu). In

general, the difference between discontinuation rate with and without considering sterilised users

was very low.

East Nusa Tenggara and Jambi have also different timing of discontinuation as shown in Figures
7.9 and 7.10. In East Nusa Tenggara, more users discontinued in the second year of use
instead of in the first year of use for 1986-91, but it was not the case for 1989-94. On the other
hand, the majority of contraceptive users in Jambi discontinued in the first year rather than in the

second year in both periods.

Figure 7.9 Trends in of of Figure 7.10 Trends in of
All Reversible Contraceptives: East Nusa Tenggara, 1986-91 and 1989-84 All Reversible Contraceptives: Jambi, 1986-81 and 1988-54

s ooz oM
o ot s o el uraton of use (in monthe)

These two provinces also had the biggest change in level of discontinuation over time in which
East Nusa Tenggara’s level of discontinuation had an upward shift from 1986-91 to 1989-94
(shown in Figure 7.9). Discontinuation within a year increased from 11.0% to 24.8%, respectively.
In contrast, Jambi’s level had a downward shift. In Jambi, the discontinuation rate within a year of

use dropped to 21.2% from about 39.4%.

With regard to the changes in level and pattern of contraceptive discontinuation for all reversible
method combined between the two periods, provinces can be grouped into three categories. The
first group is nine provinces that experienced an increase. This group is namely Bali, East Nusa
Tenggara, three out of four provinces in Sulawesi (South Sulawesi, Central Sulawesi, North
Sulawesi), South Kalimantan, Irian Jaya, and two provinces in Sumatra (Bengkulu and North
Sumatra). The changes in six provinces (Bali, East Nusa Tenggara, South Sulawesi, South
Kalimantan, Bengkulu, and Irian Jaya) had an upward shift like the one shown in Figure 7.9 while

others changed in timing, but did not shift very much the pattern. For example, in Central
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Sulawesi and North Sulawesi the rates of discontinuation at the 24! month were similar, but the
rates increased in each month of use especially in the first year of use. All these changes in each

province are presented in graphs in Appendix A-2.

The second group is seven provinces that experiencing a decrease in contraceptive
discontinuation between 1986-91 and 1989-34. Namely, Yogyakarta, East Java, Riau, Jambi,
South Sumatra, Central Kalimantan, and Maluku. As mentioned before the biggest decrease was
Jambi followed by Maluku especially a decrease after one year of use. Yogyakarta's pattern

shows that a decrease happened in each duration of use. Figures can be seen in Appendix A-3.

The third group is 11 provinces, which have unclear changes between the two periods. In general
they experienced little change, and some were relatively stable in pattern. Namely, Jakarta, West
Java, Central Java, Aceh, West Sumatra, Lampung, East Timor, West Nusa Tenggara, West
Kalimantan, East Kalimantan, and Southeast Sulawesi. The graphs are in Appendix A-4. It should
be noted that the number of provinces in each group might be different if it is based on the
grouping on a particular duration of use, for instance, 12-month discontinuation rate presented in

Table 7.3. Instead it is used criteria for categorization from graphical presentation.

Such a presentation has an advantage in identifying timing of discontinuation, in which month
users are more or less likely to discontinue. Let we look at figures for Bali and East Nusa
Tenggara in Appendix A-2. Both provinces had similar rates of discontinuation at 12t month and
24 month of initiation. These rates were about 31% and 40%, respectively, in 1986-91 and
1989-94. However, both had different timing of discontinuation. In Bali for 1986-91, users were
more likely to discontinue early while in East Nusa Tenggara they were more likely to discontinue
later, at least after one year of use. However, in 1989-94, East Nusa Tenggara had a different
pattern. Even in the very early use of contraception more users discontinued. However, without
knowing what reasons the users discontinue, the providers cannot really give them help or

counselling. Therefore, in Section 7.4.3 it is presented reasons for discontinuation.
Another example is in North Sumatra compared to Bengkulu in 1989-94. After two years using

contraceptive methods, both provinces had discontinuation rates of about 52%. Again they had

different timing of discontinuation. In Bengkulu users discontinued in the early months of use, for
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instance, about 20% discontinued use of contraception by the third month. This was about twice
the rate of North Sumatra for the same duration of use. Many users in North Sumatra
discontinued after one year in 1989-94 than in 1986-31. What are the reasons for North
Sumatran’s users to discontinue later, did they discontinue because they want to have a baby?

We will discuss this issue later in Section 7.4.3.

The relationship between the total fertility rate (TFR) and the contraceptive prevalence rate has
been investigated by researchers (Bongaarts and Kirmeyer, 1982; Bongaarts, 1984; Mauldin and
Ross, 1992). Bongaarts and Kirmeyer (1982) investigated the relationship by using data from 22
developing countries, which in fact they have different strength of programme effort and also
different timing of implementation of the family planning programme. Their results reveal that
there is a strong negative correlation between the total fertility rate and the contraceptive
prevalence rate. This regression equation is often used for examining whether the actual total
fertility rate for a particular country is higher or lower than the expected rate derived from this
equation. Bongaarts and Kirmeyer's regression line has also been used by researchers to
examine proximate determinants of fertility as deviations from the regression line are due to partly
to variations in the other proximate determinants and party to measurement errors. For example,
Curtis and Diamond (1995) used the regression line to evaluate the contribution of different
factors to excess fertility in Northeast Brazil, and also Samosir (1994) examine factors of lower

fertility than expected in Indonesia.

By using within country estimates on contraceptive prevalence at provincial level in Indonesia, the
negative correlation is seen in Figures 7.11 and 7.12. Figure 7.11 plots the total fertility rate and
the prevalence of contraceptive practice for 27 provinces derived from the 1991 Indonesia
Demographic and Health Survey (DHS) while Figure 7.12 refers to the 1994 Indonesia DHS.
They show provinces with a low percentage of married women of reproductive age that practice
contraception might have a low total fertility rate. Therefore, the negative relationship between
TFR and contraceptive prevalence exists within Indonesia. However, the demographic impact of
contraceptive use depends not only on its prevalence but also on the duration and effectiveness
of use (Curtis and Blanc, 1997). Therefore, we try to examine whether there is a substantial
association between contraceptive use prevalence and contraceptive discontinuation rate, or

between contraceptive discontinuation rate and total fertility rate (TFR). This examination was
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done by using the aggregate data at provincial level as presented in Table 7.4. When we plot
provincial estimates of contraceptive discontinuation and contraceptive use prevalence (the plots
not shown), we expect that a province with a low discontinuation rate may have a low

contraceptive prevalence rate. However, we found that there is no clear relationship between

them at all.

at Provincial L-val:r1994 Indonesia DHS

Figure 7.11. Scatterplot Ci P and Total Fertility Rate
at Provincial Level: 1981 Indonesia DHS
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The questions are in what ways can the negative relationship between fertility and contraceptive
use be explained? Is no relationship caused by ways we define discontinuation? Here
discontinuation is defined as first method discontinuation, which is defined as discontinuation if
she stops a particular method regardless whether she stops at all or she switches to another
method. We should probably use discontinuation for all methods consecutively used but this is

not covered in this thesis.

Figure 7.13 shows another way to see the relationship between contraceptive prevalence and
discontinuation. This figure plots the difference in contraceptive prevalence over two periods and
the difference in 12-month discontinuation rate over the two periods from 27 provinces. If the
difference is positive, this means that either contraceptive prevalence or contraceptive
discontinuation increased from 1986-91 to 1989-94. On the contrary if the difference is negative,
estimates decreased over the same period. The provinces are distributed into the four quadrants.
More provinces fell into quadrant 1, with an increase in both contraceptive prevalence and
contraceptive discontinuation. However, fewer provinces (nine) fell into the quadrant that has an

increase in contraceptive prevalence but a decrease in contraceptive discontinuation. Moreover,
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three provinces have a decrease in contraceptive prevalence, but an increase in contraceptive

discontinuation, including Bali.
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Figure 7.13 Plot between Difference in Contraceptive Prevalence against Diffence in 12-Month

Discontinuation Rate at Provincial Level from 1986-91 to 1989-94
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7.4 Reasons for Discontinuation

7.4.1 Variation in Reasons for Discontinuation Among Methods

Couples who were using confraception could stop using for different reasons; women could stop
using contraception because they wanted to have a baby; because they experienced
contraceptive failure; because they switched to another contraceptive method; or because they
could no longer afford to buy the method; or they were biologically not in need anymore. Each
reason might have different implications to family planning programme policy, or to the users
themselves. For example, if women experienced method failure, they would have unintended
pregnancies and problems associated. Alternatively, if they terminate their pregnancies by
induced abortion and they lived in a country where abortion is illegal, they might die due to illegal
abortion practices. Maternal morbidity and mortality in that country would probably increase.
Thus, the government should find a way to help the women by providing them safe abortion,
though this alternative is still controversial, and even becoming a political commodity, in
Indonesia; or providing intensive counselling to the women in order to cope with their unintended

pregnancies.

This section examines the reasons why couples discontinued using contraception for all
reversible contraceptive methods combined. In addition, this section discusses the reasons for
discontinuation of each method. It can provide valuable insight into the advantagés and
disadvantages of the different methods, which in turn can result in improved counselling and a
greater understanding of contraceptive use in population. Ultimately, this will bring in improved

reproductive health.

The reasons are classified into six categories; method failure, desire to get pregnant, side effect
and health concern, other-method-related reason, non-method related reason and unspecified
reason (other)t. Figure 7.14 presents cumulative probability of contraceptive discontinuation for
each of six reasons in 1986-1991 and 1989-1994. The most common reasons for discontinuation

in Indonesia were side effects and health concerns. This finding was confirmed by previous

* Other-method-related reasons include partner disapproved, availability, cost, want more effective method,
inconvenient to use, fatalistic, IUD expelled; while non-method related reasons include subfecund, infrequent sex,
separated/widowed, cannot get pregnant; and unspecified reasons are women who stated don't know, and other

categories.

146



EN.Anwar Chapter 7 2001

findings of Ali and Cleland’s (1995) study, which investigated cause-specific contraceptive
discontinuation rates in six developing countries. They also found that side effects and health
concerns were the main reason of discontinuation in five out six countries studied, except in

Thailand where failure was the main reason to discontinue.

Figure 7.14 Cumulative Probabilities of Reason-Specific Contraceptive Discontinuation
DDiscontinuation: Indonesia, 1986-91 and 1989-94
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Relative to other reasons, couples who discontinue because of side effects and health concerns
increased sharply from month to month. The first month of initial acceptance, almost 2.0%
women discontinue their method then increased sharply and reached almost 11.0% in the 12t
month after initiation of use. Ultimately, almost 15.0% of the users discontinued their methods in

the 24t month after initiation.

In contrast to side effects and health concerns, there were fewer couples who discontinued their
contraception because of method-related reasons-- which ranged from being expensive,
unavailability of contraception, husband disapproval, inconvenient to use, desire to have more
effective method, IUD expelled, or fatalistic attitude. These were less than half of those with side
effects and health concern reasons. For example, around 5% of couples discontinue because of
other-method-related reasons within a year compared to 11% of those due to side effects and

health concerns.
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Desire to become pregnant was another common reason stated by couples who discontinued
their contraception. Among users, around 6% of married women stopped using contraception
within a year due to wanting to have a baby. As duration of use of contraception increases, the
probability of discontinuation due to this reason also increases steadily until in the 24 month the
probability of discontinuation reached around 10%. This group of women will influence the fertility
rate in the population. Another group of women who will have an impact on fertility was a group of
women experiencing contraceptive failures. Contraceptive failures can happen because of
improper use by the users themselves and/or the method itself fails. Given the data available, it
was not distinguished between failures resulting from improper use of a method and failures
resulting from inherent limitations of the method. Around 3% of users experience a contraceptive
failure within one year after initiation of use. This percentage was half that of those who desired to
get pregnant. Although other women who discontinue due to other reasons will probably be at risk
of unintended pregnancy if in the month immediately after abandonment of contraception they do

not use another method to prevent conception.

Each contraceptive method will be discontinued by users for various reasons depending on the
characteristics of both the methods themselves and the users. It would be expected that
Indonesian women would discontinue the pill because they experience side effects and health
concerns. In Figure 7.15, we see that after one and half year of use in 1986-91 or after one year
of the use in 1989-94, the pill users were more likely to discontinue because they wanted to have
a baby. Around 10% wanted to have a baby after one year using the pill. This means that
acceptors took the pill with an aim of spacing their children for at least one year. Although, before
one year of initial acceptance, the pill users were most likely to discontinue due to side effects
and health concerns, even in the first month 3% already stopped taking the pill. The third
common reason for discontinuation of the pill was method failure. Less than 5% of married
women become pregnant while using the pill. This percentage is similar to that of both Peruvian
(Kost, 1993) and Brazilian women (Leite, 1998).
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Figure 7.15 Cumulative Probabilities of Reason-Specific Pill Discontinuation:
Indonesia, 1986-91 and 1989-94
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Unlike pill users, at each duration of use, the IUD users were most likely to discontinue because
of side effects and health concerns. This also occurred to women in Brazil (Leite,1998), Egypt,
Morroco and Tunisia (Ali and Cleland, 1995). Compared to the pill, the probability of experiencing
side effects or health concerns from the IlUD was much lower, because IUD discontinuation was
lower than the pill. Since the discontinuation rate varies across methods or sub-groups of a
population it is sometimes difficult to compare cumulative discontinuation rates for different
reasons. Therefore, examining the percentage breakdown of 12-month or 24-month
discontinuation rates by reason for discontinuation may be useful. We found that among
discontinued IUD-users side effects and health concerns accounted for a larger portion of

discontinuation.

Another reasons stated by users discontinuing the IUD was husband disapproval, cost,
availability, inconvenience to use, wants more effective method and expelled 1UD (see Figure
7.16). Among these reasons expelled IUD is the most common reason mentioned by the users.

However, unintended pregnancy due to method failure of the IUD was very low compared to the

pill
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Figure 7.16 Cumulative Probabilities of Reason-Specific IUD Discontinuation:
Indonesia, 1986-91 and 1989-94
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Among IUD users in Figure 7.16, the reason for discontinuation dynamically changed over the
two periods. Regarding side effects and health concerns, for example, the probability of
discontinuation in the second year of the use was the same. However, within the first year of use,
there has been more rapid discontinuation for side effects and health concerns. The timing of
discontinuation changed with more early discontinuation in 1989-1994. In 1986-91 more users
discontinued early because of wanting to become pregnant than in 1989-94. Contraceptive failure
was lower in the first year compared to the second year in 1986-91. However, in the latter period
although the rate of contraceptive failure was almost the same as the former period, but more

users experienced early failure.

Injectables users had a similar reason for discontinuation as IUD users. They were most likely to
discontinue because of side effects and health concems. Moreover, the rates of discontinuation
for injectables because of these reasons were the highest among users of modern contraceptive
methods. By looking at Figure 7.17, it seemed that lowering the probability of discontinuation for
those using injectables could probably be done by minimising the reasons for side effects and

health concerns.
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Figure 7.17 Cumulative Probabilities of Reason-Specific Injectables Discontinuation:
Indonesia, 1986-91 and 1989-94
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Among methods used by Indonesian couples, the condom had the highest probability of
discontinuation because of method-related reasons. The users frequently mentioned
inconvenience of use. Apart from this, they mentioned wanting to have a more effective method
or partner’s disapproval. The 1986-91 data shows that in the first month, for example, around
13% discontinued due to method related reasons. Then it reached 18% in the third month and
28% in the 24 month (See Figure 7.18). On common sense grounds, effectiveness of the
condom is low. And in fact, condom users had the highest probability of failing among modern

contraceptive methods.

It was expected that traditional methods would be discontinued due to their less effectiveness.
This expectation was borne out in periodical abstinence practices, the couples who were
abstaining from having sexual intercourse when the women are in the potentially fertile phase of
menstrual cycle. They must know precisely when the fertile phase is, thus, this method may be
suitable for women who have regular menstrual cycles. It may succeed in preventing a
pregnancy for couples who can maintain a high degree of motivation to follow the abstinence
rules of practice. Otherwise, as shown in Figure 7.19, periodical abstinence was most likely to be

discontinued because of method failure.
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Figure 7.18 Cumulative Probabilities of Reason-Specific Condom Discontinuation:
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Figure 7.19 Cumulative Probabilities of Reason-Specific Abstinence Discontinuation:

1986-91
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Unlike periodical abstinence, as shown in Figure 7.20, accidental pregnancy is not the main
reason to stop practising withdrawal. However, withdrawal users were most likely to discontinue
because of method-related reasons. Inconvenience of use, husband disapproved and wants
more effective method are mentioned by the users who discontinued. Almost 16% of users in
1986-91 mentioned method-related reasons as causes to discontinue within one year of adoption.

The failure rate of periodical abstinence within one year of adoption was significantly lower in
1989-94 than in the previous period. Within a year of acceptance, the failure rate decreased from
around 16.7% in 1986-1991 to around 12.2% in 1989-1994. Apart from this, method-related

reasons were also lower over those periods. This also happened for withdrawal users.

Figure 7.20 Cumulative Probabilities of Reason-Specific Withdrawal Discontinuation:
Indonesia, 1986-91 and 1989-94
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Table 7.5 12-month and 24-month Life Table for Contraceptive Discontinuation by Reason and Method:
Indonesia; 1986-91 and 19859-94

Methods of Duration Failure To get Side Other Non-  Other Total Number of
Contraception pregnant effects & method- method- segments of
health related  related use
concern  reasons reasons
1986-91
All reversible  12-month 3.0 5.8 11.1 4.7 0.9 3.3 28.6 12371
Methods 24-month 56 10.8 14.7 7.0 1.4 4.9 44.3
Pill 12-month 3.0 9.1 11.0 28 1.2 3.4 304 4211
24-month 5.3 15.5 13.5 4.2 1.7 4.6 44.8
iuD 12-month 1.3 1.5 7.7 4.5 0.3 0.8 16.1 2186
24-month 4.2 3.4 10.6 5.9 0.8 1.4 26.3
Injectables 12-month 1.7 4.9 17.6 4.5 0.9 3.7 33.3 4058
24-month 3.7 10.4 23.9 8.5 1.5 6.5 54.3
Norplant 12-month 0.5 0.6 1.4 0.0 0.0 0.1 2.7 685
24-month 0.6 2.3 3.8 0.2 0.0 1.1 8.0
Condom 12-month 9.9 8.5 2.5 242 1.2 5.5 51.8 405
24-month 15.0 141 4.4 28.9 1.2 5.9 69.5
Abstinence 12-month 16.7 6.2 0.3 10.6 0.0 5.5 39.2 340
24-month 21.5 12.6 0.6 111 1.7 7.4 54.7
Withdrawal 12-month 9.9 10.4 1.1 15.8 2.2 10.3 49.8 268
24-month 16.9 16.2 1.1 18.4 2.2 13.3 68.2
Herbs 12-month 7.6 55 0.9 1.4 0.5 9.7 257 121
24-month 14.9 14.0 1.4 1.4 1.0 13.8 46.6
1989-94
All reversible  12-month 3.1 6.00 10.79 4.50 1.2 2.5 27.99 15548
Methods 24-month 5.5 10.36 15.16 6.77 1.7 3.3 42.76
Pill 12-month 4.2 10.4 11.0 41 1.7 26 34.0 5538
24-month 7.3 16.5 13.4 5.2 2.3 3.0 47.7
10]9] 12-month 1.9 1.0 8.5 3.1 0.2 1.0 15.5 1850
24-month 41 3.7 10.9 5.7 0.5 1.2 26.0
Injectables 12-month 1.6 46 15.1 4.1 1.2 27 29.3 5829
24-month 3.2 8.4 23.0 7.9 1.4 4.2 48.2
Norplant 12-month 0.3 0.1 37 0.3 0.0 0.1 4.5 1259
24-month 0.4 0.6 6.9 0.4 0.4 0.3 9.0
Condom 12-month 2.7 4.3 1.0 12.5 0.7 3.3 245 333
24-month 3.7 47 1.2 13.6 0.7 41 28.0
Abstinence 12-month 12.2 6.5 0.8 7.5 0.6 5.5 33.2 376
24-month 20.0 16.1 1.3 8.4 2.7 6.2 54.6
Withdrawal 12-month 5.3 3.0 0.0 7.5 0.0 1.4 17.2 296
24-month 8.3 5.4 0.0 8.2 0.9 1.6 245
Herbs 12-month 7.3 7.8 26 5.1 9.8 6.5 39.1 159
24-month 14.4 11.7 10.8 51 9.8 7.6 59.5
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7.4.2 Reasons for Discontinuation by Background Variables

This section presents more information on discontinuation rates for different subgroups of the
population as explained in Section 7.3.1. It explains observed reasons for discontinuation in

1986-91 (Table 7.6) and 1989-94 (Table 7.7).

Reasons for discontinuation among users who live in urban areas and rural areas was the same,
in which users mostly discontinued use of contraception due to side effects and health concerns.
The second reason was desire to become pregnant, then followed by method related reasons.

Moreover, urban users were more likely than rural ones to experience contraceptive failure.

Among regions, side effects and health concerns generally were the most common reasons for
discontinuation. The composition of reasons for discontinuation in Outer Java-Bali Il were
different from the one in either Java-Bali or Outer Java-Bali I. For the two latter regions, the three
most common reasons for discontinuation were: side effects and health concems, desire to
become pregnant, and method-related reasons. On the other hand, in Outer Java-Bali Il the most
common reasons were side effects and health concerns, method-related reasons and desire to
become pregnant. However, that was only the case in 1986-91, in the subsequent period the

regions had similar composition.

Among different levels of woman’s education, of husband's education and also different age
groups, experience side effects and health concerns were the most common reasons for
discontinuation. Educated women were more likely to discontinue due to side effects and health
concerns than less educated women. Moreover, educated women were also more likely to

experience contraceptive failure.
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Background Variable Time Failure  To get Side Other Non- Other  Total
pregnant effects & method- method-
health related related
concern reasons reasons
Place of residence
Urban 12-month 3.9 5.7 12.5 5.2 0.8 3.6 31.6
Rural 25 5.8 10.3 45 0.9 3.1 2741
Urban 24-month 6.6 11.3 16.6 6.9 1.4 5.6 48.4
Rural 5.0 10.6 13.6 7.0 1.3 46 42.2
Region
Java-Bali 12-month 2.7 6.3 11.5 47 0.9 3.1 29.3
Java-Bali | 3.5 4.8 9.5 4.4 0.6 3.2 25.9
Java-Balill 35 4.4 11.5 5.2 0.9 4.4 299
Java-Bali 24-month 5.3 114 151 7.2 1.4 49 45.0
Java-Bali | 6.2 10.1 13.0 6.5 1.1 4.3 41.2
Java-Balill 6.0 10.3 15.3 6.9 1.4 6.1 46.0
Respondent's Education
No Education 12-month 0.9 3.3 8.1 3.3 1.3 3.1 20.1
Some Primary 22 5.3 11.4 37 0.9 3.3 26.8
Completed Primary 2.7 6.7 11.5 4.7 0.6 3.1 29.3
Completed Secondary + 5.3 6.3 11.4 6.8 0.9 36 34.2
No Education 24-month 3.9 75 11.0 5.6 2.3 4.8 35.0
Some Primary 5.0 9.9 15.6 6.3 1.4 46 428
Completed Primary 52 11.0 14.7 7.1 1.1 4.6 437
Completed Secondary + 7.7 13.4 14.9 8.6 1.3 5.8 51.6
Husband's Education
No Education 12-month 1.1 4.7 11.8 238 2.0 2.0 244
Some Primary 2.0 5.1 9.9 4.0 0.5 3.6 25.0
Completed Primary 2.8 6.1 11.4 4.2 0.9 3.0 28.4
Completed Secondary + 45 6.3 11.7 6.4 0.8 3.5 33.1
No Education 24-month 4.1 8.2 14.3 46 3.2 3.0 374
Some Primary 46 10.3 13.5 6.4 0.8 52 40.7
Completed Primary 5.3 10.7 14.8 6.9 1.3 47 436
Completed Secondary + 7.1 12.0 15.7 8.2 1.5 5.4 49.9
Age at the start of use
<25 12-month 3.3 8.6 12.0 5.4 1.0 3.8 342
25-29 25 3.5 1.1 4.7 05 3.1 254
>=30 27 2.8 9.4 3.6 0.8 25 21.8
<25 24-month 5.9 15.1 15.9 7.9 1.3 5.2 51.3
25-29 55 8.5 15.0 6.1 1.0 46 40.6
>=30 5.0 5.2 12.4 6.2 1.7 4.7 35.2
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Table 7.7 Reason for Contraceptive Discontinuation by Background Characteristics:
Indonesia, 1989 - 94

Background Variable Time Failure  To get Side  Other Non- Other Total
pregnant effects & method- method-
health related related
concermn reasons reasons

Place of residence

Urban 12-month 3.9 5.3 12.0 5.5 0.8 3.4 30.8
Rural 2.6 6.3 10.2 4.1 1.4 2.1 26.7
Urban 24-month 6.5 9.2 16.6 8.2 1.4 4.5 46.4
Rural 5.0 10.9 14.5 6.1 1.8 2.8 41.1
Region

Java-Bali 12-month 3.0 6.3 10.4 4.3 1.31 26 27.9
Java-Bali | 3.3 5.2 11.2 5.0 0.9 23 27.9
Java-Bali Il 2.8 5.7 12.1 4.6 0.7 27 28.6
Java-Bali 24-month 5.3 10.2 14.9 6.5 1.9 3.3 42.1
Java-Bali | 6.1 10.4 15.7 7.6 1.5 3.4 446
Java-Bali ll 48 114 15.7 6.3 0.9 3.5 427
Respondent’s Education

No Education 12-month 0.9 5.1 8.1 1.8 2.1 1.3 19.3
Some Primary 2.7 4.1 10.6 3.9 1.2 1.9 24.4
Completed Primary 3.0 7.0 10.2 4.6 1.3 2.2 283
Completed Secondary + 4.1 6.8 12.5 5.7 0.7 3.8 337
No Education 24-month 2.0 8.9 10.2 47 2.8 1.7 304
Some Primary 5.0 8.1 14.5 6.2 1.8 2.3 37.9
Completed Primary 5.4 10.8 15.1 6.9 1.8 3.2 43.2
Completed Secondary + 6.9 12.5 17.4 7.7 1.1 5.0 50.6
Husband's Education

No Education 12-month 1.4 4.72 7.4 2.1 0.9 24 19.0
Some Primary 2.4 4.23 11.0 4.3 15 2.0 25.3
Completed Primary 2.6 7.21 9.3 4.0 1.3 2.0 264
Completed Secondary + 4.2 6.43 12.6 5.5 0.8 34 32.9
No Education 24-month 4.5 9.32 10.3 4.8 1.6 2.8 33.3
Some Primary 4.9 8.42 14.8 6.8 1.8 2.8 39.5
Completed Primary 43 11.0 13.9 6.3 1.7 2.6 39.8
Completed Secondary + 7.1 1.4 17.4 7.5 1.5 4.6 49.6
Age at the start of use

<25 12-month 34 9.1 12.5 5.1 1.3 2.4 338
25-29 3.6 5.5 10.0 4.8 0.9 2.2 271
>= 30 2.0 2.1 9.2 3.4 1.2 3.0 20.9
<25 24-month 57 15.4 17.4 7.2 1.9 3.6 51.2
25-29 6.1 9.4 14.2 7.1 1.1 2.8 40.8
>= 30 4.5 4.2 13.0 5.9 1.9 3.5 329
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7.4.3 Trends in Contraceptive Discontinuation by Reason

Trends in discontinuation patterns inform policy makers about what has been happening over
time in the population. Thus, analysis of trends in discontinuation rates is useful for evaluation of
family planning programme implementation and of quality of care of the programme. Ultimately, it
is extremely important for family planning policy in particular and in reproductive heath policy in
general. Decreases in discontinuation rates indicate improvements in users’ satisfaction with their
method of contraception which, in turn, may indicate improved quality of family planing services.
This section in particular presents the trends in discontinuation for six methods. The analyses in
this section are primarily aimed at describing and understanding trends in the probability of
discontinuation over the period of 1986-1991 to 1989-1994+.

Figure 7.21 Trends in Reasons for Discontinuation of Contraceptive Use:
Indonesia, 1986-91 and 1989-94
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Figure 7.21 shows that there were very small changes in the reasons for discontinuation between
the periods of 1986-91 and 1989-94. However, a relatively significant change occurred to the
group of other reasons, where the probability of discontinuing was significantly lower in the later
period than in the earlier one. Indeed, this pattern reflected a genuine decrease in the probability

of discontinuing for other reasons.

* The sum of cumulative probabilities of discontinuation at 12t month for six categories presented in Table 7.8 and
Table 7.9 do not equal the overall probability because they are calculated by using associated single-decrement
life table techniques. We do not present the probabilities at 24t month, these probabilities can be estimated from

the figures presented in this section.
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Itis more interesting to look at the changes in discontinuation rates by reason for specific method.
Discussions below refer to Figures 7.22 to 7.27. The increase in discontinuation of pill users
between 1986-1991 and 1989-1994 was mostly because of increases in method failure, wanting
to get pregnant, other-method-related reasons and non-method-related reasons (Figure 7.22).
Within the first six months of adoption the probability to discontinue because of desire to get
pregnant remained the same over the two periods, afterward there were more and more the pill

users who discontinued to have a baby.

Figure 7.22 Trends in Reasons for Discontinuation of the Pill Users:
Indonesia, 1986-1991 and 1989-1994
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Likewise, pill failure rates were significantly higher in the later period than in the earlier period.
This is interesting because both reasons of discontinuation have fertility-promoting effects.
Additionally, pill users in Indonesia are predominant. Thus, an increase in the probabilities of
discontinuation of the pill should focus the government and family planning programme workers'
attentions to the investigating the reasons for discontinuation. These phenomena might reflect the

low quality of care of the pill users.

As the pill is a hormonal contraceptive, some users may not be tolerant to its side effects. Thus,
correct information about the characteristics of the pill should be known by the users and the
providers should inform their clients about it. L<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>