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ABSTRACT

This research aimed to examine the effect of contraceptive use dynamics among
married women in the Kanchanaburi Demographic Surveillance System (KDSS). Data on
contraceptive use dynamics is from the contraceptive calendar from the Kachanaburi
project, implemented by the Institute for Population and Social Research, Mahidol
University, Thailand. Accessibility data is derived from geographical information systems
(GIS) techniques.

Family planning accessibility was classified into access to quantity and access to
quality of family planning service. Travel time to the nearest family planning service
facility and density of family planning facilities within 10 kilometers are indicators of
access to quantity of services. The number of contraceptive method available at the
nearest facility is an indicator of access to quality of family planning service.
Contraceptive use dynamics are divided into four categories: 1) postpartum adoption, 2)
contraceptive discontinuation, 3) contraceptive failure, and 4) contraceptive switching.
The hypothesis for this study was that women who have better geographical access to and
better quality of family planning services are more likely to have more logical behavior in
contraceptive use dynamics.

The results indicated that only access to quantity is statistically related to
postpartum adoption. Less travel time and more density of service facilities increase the
odd of postpartum adoption. Increase in travel time increases the odd of contraceptive
discontinuation and increases the odd of contraceptive failure. The density of public
service facilities also decreases the odd of contraceptive failure. Contrary to the
hypothesis, the odd of contraceptive switching increases when travel time to service
location increase. Furthermore, women who have more density of public service facilities
are less likely to switch the method.

Regarding the quality of family planning services, the results show that fewer
methods available increase odd of contraceptive failure.

The policy implications derived from this study are to improve the quality of
family planning supply by increasing number of contraceptive method choices. In the
mean time, the family planning program should further eliminate this geographical
accessibility by alternative channels of family planning service such as mobile clinics or
providing through community health volunteer.
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KANCHANABURI DEMOGRAPHIC SURVEILLANCE SYSTEM

186 pp.




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

9y =K a [ a o a dd’ 1 Y [
ﬂ?iﬂﬂﬂ\i‘ﬂiﬂ'liﬂ’U‘W‘E]@lﬂiillﬂllﬂ?!i!ﬂ“ll@\iﬁ@li‘ﬂlmixﬂuua’JGlUIﬂiQﬂ'li!%?iz?\iﬂ']\iﬂizsﬁ'lﬂi

MayauYy3(ACCESSIBILITY AND CONTRACEPTIVE USE DYNAMICS AMONG

MARRIED WOMEN IN KANCHANABURI DEMOGRAPHIC SURVEILLANCE
SYSTEM)

Teng Saudwn 4436217 PRDE/D
Us.a. (Uszmnnsmans)

ANZATTUMIAILANINGINUS. Nuanssa dnsAnd, Ph.D., 23%0 neslne, Ph.D.,
JOHN CASTERLINE, Ph.D., STEPHEN MATTHEWS, Ph.D.

UNAAYD
Y Y v

=3 AA v s A = Y =R a o a o A a A 1 Y
MIAnIATIIngsrasamefnmIMIInITMsiUNgAns suguAlaveaas Nuasud) Ty
Tasamsthszfomadszmnimaauys  Teenganssuguiniadnyinindeyalfiunsausuiia
(Contraceptive calendar year) ¥941A54msmMayauly3 Faduiiums lasaanivisolszynsuazdeny

a [ a a a o a o
wINndeNiiaa tazdeyanisidndiwing ldnnnsiinssd laeldszvumsaumagimedas
(GIS)

Y =X a ° a 1 g Y =K a a a a @ dyw Y =X
maddauImguiniantadumadidwinngalsnarasdiquain Tasdr3ian1sd1as
vimaralsunaldun szeznainlanaumlddaniinimsvessgnlndnganazanunuiu

b4 '
YOIADMUTMI IUTZE 10 Dlamwas wazmstnnausmsFnuauiiaiiiane S1umisquiuiai
TrusmsTuuaasdl ’dmqumﬂﬁmmmmﬂuuﬁﬂyﬂu 4 wgmﬂﬁma 1) MITUMIAUANHAKA
AapAAs  2) msaﬂ%msﬂnmmﬂiummmawmmmﬂmamimmsn 3) ANUANKMAIVBINTS
Auitia Loy 4y manlaeuitauiuia Taefiauyfgiud ansididasms 1azainnieed
NHANIITUAUAUTANANI
HAMIANEINUI Tiiloedaulsmsdnaiws madalSunaniinademisonsumsausuianainaon

Y [
S A

Tagaainldszoznarlumadumadesniuazedluiuininnunuiniuvesdoiuuingi
4 v Y
NN Mzlimsseniums lFmsquiuiandinasauinnil uenaING sz UAUNNNINTUIY
4

M ldansinganssudildmsquiniauinuazinnudumalrvesmsguiuiauin uaggaluy

WuniuvesanIuus mitiesszi lianilinnudumalvesnsguiuiaun uaRaveINgAnI Y
A as o a @ o 9 @ a d'z YA A a6 9 a A

malasuisguinidanduasaiuinuduauyaguiagline seaad 9szeznanauniaunzaad

manlasuIsquiutiaun

° o o Aa Ao ° as o A Aq Y a ' A A dAda
dmiugamnvednisquinianiaandruaudsqudndanliuimsnudasneg lununng
o ad o A Y A 9 = = 5 Y & 9/ Y < ! =
Sudsquintaliiaeniesszl Tenanazianuauraninn il Feazneuliiuianilu
[ Y 2
Tasamsmuauys deiiilynusesnanmmsausuila auiuderauonugiFauToursuosnisanyiil
Juaue ldimsiawnanwms IFusmaguiuia Tagmamuanuvainmalouedlsausuiia uaz
A Y L a A & A a o a o A S
ium s ms Tudeiui wu msnuanauusmsquiuie ldusanenamasuivnieliordn
' ' [ E4
wadias Tuguruiaansaldanudinernunwmwunseuaswieas Idaanmsdslduazanuduman

NNMIANNIA

186 ©1N




CONTENTS

ACKNOWLEDGEMENTS
ABSTRACT

LIST OF TABLES

LIST OF FIGURES
CHAPTER

1 INTRODUCTION
1.1 The Significant of Contraceptive Use Dynamics
1.2 Access to quantity and quality of Family Planning Services
and Contraceptive Behaviour
1.3 Measurement of family planning accessibility
1.4 Setting of the Study
1.5 Research questions
1.6 Objectives
1.7 Limitations of the Study

2 LITERATURE REVIEW

2.1 Concept and definition of Contraceptive use dynamics

2.2 Concept of Access to Medical Care

2.3 Concept of Health Seeking Behavior and the Health
Behavior Model (HBM)

2.4 Concept of Quality of Care

2.5 Thailand’s Family Planning program, Contraceptive Use
Dynamics and its accessibility determinants

2.6 Measuring Access to Health Care

2.7 The Kaplan-Meier Estimation

2.8 Discrete-Time Model for Event History Analysis

Page

Xii

13
14
14
14

16
20
23

25
28

34
39
41



vii

CONTENTS (Continued)

Page
2.9 The Contextual History Calendar 47
2.10 Previous Studies Related to contraceptive use dynamics 48

and its determinants
2.11 Previous Studies Related to Accessibility and Availability 64
of Family Planning Services and Supplies to health

2.12 Conceptual Framework and Research Hypotheses 70

3 RESEARCH METHODOLOGY

3.1 Methodology for the Event History Analysis 72
3.1.1 Source of data 72
3.1.2 Data Management for the Event History Analysis 74
3.1.3 An analysis for Event History Analysis 81

3.2 Methodology for Spatial Analysis 83
3.2.1 Sources of data 83
3.2.3 Spatial Analytic Methods 86

3.3 Variables 88
3.3.1 Dependent variables. 88
3.3.2 Explanatory variables 90

3.4 Statistical Method 97
3.4.1 Life-table: Kaplan-Meier 97
3.4.2 Discrete-time Event History Models 100

3.5 Operational Definitions and Measurement of Variables 102

4 CONTRACEPTIVE USE DYNAMICS AMONG MARRIED
WOMEN IN KANCHANABURI DSS DURING 1999-2004

4.1 Sample Characteristics 104
4.2 Contraceptive use dynamics background 108
4.3 Postpartum adoption of contraception 109
4.4 Study of Contraceptive discontinuation and risk of 111

pregnancy



CONTENTS (Continued)

4.5 Contraceptive switching

4.6 Contraceptive failure

ACESSIBILITY AND CONTRACEPTIVE USE
DYNAMICS AMONG MARRIED WOMEN IN
KANCHANABURI DSS DURING 1999-2004

5.1 Accessibility and Postpartum contraceptive adoption
5.2 Accessibility and Contraceptive Discontinuation

5.3 Accessibility and Contraceptive Failure

5.4 Accessibility and Contraceptive Switching

SUMMARY AND RECOMMENDATIONS
6.1 Summary of results
6.2 Recommendations for policy implication

6.3 Recommendations for further research

BIBLIOGRAPHY

APPENDIX

BIOGRAPHY

viii

Page
113
116

119
123
127
131

140
146
148

149
163
186



Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7
Table 8

Table 9

Table 10

Table 11

Table 12.

Table 13

Table 14

LIST OF TABLES

Annual Cross-Sectional Continuation Rate and Annual

Cross-Sectional Failure Rate by method, 1984-1986 and 1993-1996

Population growth rate by period of the National Economic and
Social Development Plan

Total Fertility Rate of Thailand 1970-2003

Contraceptive Prevalence Rate by methods: 1978-2001
Contraceptive methods provided at public health facilities

by its level of facility

Duration coverage of women personal data and contraceptive
calendar data by year of survey.

Number of health service outlet during 1999-2004 by district
Percent distribution of married women/episodes age 15-49 in
Kanchanaburi DSS, selected background characteristic.
Distribution of women by number and type of episode during
1999-2004

Number of pregnancy outcomes per woman within 65 months of
observation period

Life table cumulative postpartum contraceptive adoption rate at
2, 3, 6, and 12 months, by method.

Life table cumulative contraceptive discontinuation rate at
3,6,12, 24, and 36 months, by method

The percentage of users who discontinue contraceptive use within
3, 6, 12 and 24 months, by reason

Life table cumulative contraceptive switching rate by method at
3, 6,12, 24, and 36 months

Page

28
28
29
30

73

85
106

109

109

110

112

113

115



Table 15

Table 16

Table 17

Table 18

Table 19

Table 20

Table 21

Table 22

Table 25

LIST OF TABLES (Continued)

Page
Life table cumulative contraceptive switching rate from more to less
116 efficient method and from less to more efficient method at
3, 6,12,24, and 36 months
Life table cumulative contraceptive failure rate by method at 116
3, 6,12,24, and 36 months
Comparing Annual Cross-Sectional Failure Rates by method, 118

1984-1986, 1993-1996 and Cumulative Contraceptive Failure Rates

by method, 1999-2004

Discrete-time logit models predicting enter into postpartum 123
contraceptive method adopted - Kanchanaburi DSS, 1999-2004
Discrete-time logit models predicting discontinuing contraceptive use 127
in Kanchanaburi DSS, 1999-2004

Discrete-time logit models predicting failure, Kanchanaburi DSS, 131
1999-2004.
Percentage distribution of episode of s witching from a specific 133

method to ad ifferent m ethod within six years of observation
period, 1999-2004
Discrete-time logit models predicting all-methods switching behavior,

135 Kanchanaburi DSS, 1999-2004
Odd ratio from discrete-time competing risks models of switching 139
from any modern method used to another modern method,

Kanchanaburi DSS, 1999-2004



Figure 1

Figure 2
Figure 3

Figure 4
Figure 5

Figure 6

Figure 7
Figure 8

Figure 9

Figure 10
Figure 11
Figure H1
Figure H2
Figure H3

Figure H4

Figure H5
Figure H6

LIST OF FIGURES

A conceptual model of the dynamic of contraceptive use within
a pregnancy interval
The Health Behaviour Model (HBM)

A schematic presentation of links between quality of family planning

services and contraceptive behaviour and fertility.

An example of density surface

An incomplete observation in a restrict recall period

A conceptual framework for the role of family planning program in
contraceptive behaviour

An example of the transition month showing seam effect
Distributions of respondent reported in month of contraceptive use
dynamics, 1999-2004

Percent distributions of reported duration of completed segments of
contraceptive use dynamics

Distributions of 11,813 married women in Kanchanaburi DSS’s
studied area.

Cumulative probability of postpartum adoption by method
1999-2004

The least-cost path from each woman to public health centre
Model of cost weight distance to the nearest all health services
Traveltime to the nearest hospital in year 2001

Model of cost allocation of contraceptive method available at

the nearest public family planning provider

Model of kernel density of public family planning provider
Density of Family Planning Outlet during 1999-2004

Page
17

23
27

37
42

69

71
77

79

84

111

179

180

181

183

184
185



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Demography) / 1

CHAPTER 1
INTRODUCTION

1.1 The Significant of Contraceptive Use Dynamics

It has been widely accepted that family planning program through promotion
of contraceptive use have not only played an important role in fertility reduction but
have also helped to improve the health of women and children.

In the early stages of an implementation of a program, the focus is to motivate
couples to adopt contraceptive use. Therefore, contraceptive prevalence rate (CPR)
has been used as an indicator to evaluate the effectiveness of implementation of
family planning programs. However, as contraceptive use increases and becomes
strongly established in societies, it is recognized that its success cannot be adequately
measured by an increasing in the contraceptive prevalence rate. Focus should be
shifted to increase the effectiveness of contraceptive use.

Once a woman has adopted a contraceptive method, she will ideally continue
to use it or switch to and continue using another method for as long as she wishes to
avert pregnancy. Helping women to continue contraceptive use safely and effectively
is desirable from a public health perspective. In addition, improving contraceptive
continuation rates not only helps women achieve their reproductive health intentions,
but it reduces unintended pregnancies, as well as related abortions and maternal
mortality and morbidity.

According to World Health Report 2002 (WHO, 2002), in 1990 around 300
million couples were estimated to be using family planning methods with which they
were dissatisfied or which they considered were unreliable, and anywhere from 8
million to 30 million unintended pregnancies occur each year among people
practicing contraception. This high level of contraceptive failure can affect induced
abortions due to unplanned pregnancy, which may have serious implications for
women’s quality of life.

Contraceptive use has played a very important role in the decline of fertility in

Thailand. The success of the Thailand national family planning programs in
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promoting fertility decline has been recognized worldwide. From the beginning of the
Thailand’s family planning program in the early 1960s, the Total Fertility Rate
(TFR) exceed six births per women to be below replacement level, 1.9, in 1994
(Institute for Population and Social Research, 1994).

Since Thailand’s government officially adopted family planning policy of
supporting voluntary family planning in early 1970, contraceptive prevalence rate in
Thailand has increased substantially from nearly 15 percent of currently married
women in 1969 (Bennett et al,1990) to 79.2 percent in 2001 (Bureau of Health
Promotion, 2001). This remarkably high percentage puts Thailand at the mature stage
of contraceptive prevalence rate.

Though Thailand has a high percentage of contraceptive use, a report from the
Thai Health 2006 (Kanchanachitra et al, 2006) indicates that 33% of pregnancies each
year are unintended. Clearly, not all unintended pregnancies are due to contraceptive
failures, because unintended pregnancies can occur when no contraception is used.
However, as shown from the Thai Health 2006, one in four women who had
unintended pregnancies used contraceptives.

Pregnancies that occur while some contraceptive method is being used is
generally known as contraceptive failure. This contraceptive failure implies the
ineffectiveness of contraceptive use by women. Consider to method specific
contraceptive failure in Thailand during 1984-1986 and 1993-1996 (as shown in table
1), it has been found that the effectiveness of contraception is decreasing. Information
about contraceptive failure shows that the failure rate is increasing for temporary
methods such as pill and injections, except for IUD and condoms. This increasing
failure rate is of concern to those who want to practice birth spacing since it may

cause unwanted pregnancies resulting in induced abortions.
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Table 1 Annual Cross-Sectional Continuation Rate and Annual Cross-Sectional
Failure Rate by method, 1984-1986 and 1993-1996

Method 1984-1986 1993-1996
ACR AFR ACR AFR
Pill 64.3 3.0 71.6 5.0
Injection 60.5 1.0 66.2 2.1
IUD 7.7 3.1 79.9 2.2
Condom 46.3 4.4 66.5 4.4
Norplant 0 0 80.0 0.4
Safety period 60.1 9.1 67.1 14.0
Withdraw 63.7 9.5 72.4 10.1

Sources: 1. Wongboonsin, Thongthai and Cho, 1993 Table 7,p.25
2. Chamratrithrirong et al, 1996, Table 7.1, p.54.

It is generally know that unintended pregnancies usually end up with an
abortion (WHO, 1998). From the Thai Health 2006 (Kanchanachitra et al, 2006),
women who do not want to get pregnant are 16 times more likely to have an abortion
than women who want to get pregnant (Community Survey of Women’s Health and
Reproductive Histories, Population Council, 2002 cite in Kanchanachitra et al, 2006).
Even though there is no statistic showing the actual number of abortions in Thailand,
one indicator that might be used to assert the abortion situation is the rate of
hospitalization for abortion implications per 1,000 live births. This rate increased
from 40.0 in 1981 to 68.4 per 1,000 live births in 1999 (Gespradit, 2001).

These phenomena demonstrate that some women in Thailand using family
planning are still inadequately protected from having unplanned pregnancies which
can lead, in the case of Thailand where abortion is not legal, to illegal induced
abortions.

The Thailand family planning program nowadays is increasingly dealing with
a population that had has experience with contraception. This implies that, to further
increase the CPR, the success of Thailand family planning should be more focused on
promotion of continuation rates and re-adoption among past users, rather promotion
of new acceptance because unwanted and mistimed pregnancies increasingly result

from discontinuation of method and contraceptive failure.
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From the perspective of the service provider, contraceptive use dynamics,
which usually encompass the following topics: contraceptive discontinuation,
contraceptive switching behavior, and contraceptive failure, can help provide
information on efforts to improve service delivery in various ways. For example, this
contraceptive failure indicates contraceptive’s problems which may occur either
because the contraceptive method itself fails or because the method is used incorrectly
or inconsistently (Curtis et al.,1995).

Settings in which women discontinue one method and switch to another have
usually been thought to indicate some level of dissatisfaction with methods or services
or actual or feared side effects (Ali and Cleland, 1995). However, this assumption has
been questioned because high rates of method switching may indicate expansive
method choice and ease of access (Kost, 1993; Dixon-Mueller, 1993). Whereas, very
low rate of switching can be a reflection of restricted options available to couples
(Ping, 1995).

The analysis of contraceptive discontinuation due to side effects may imply
that counseling needs improvement and the information about method use needs to be
communicated more effectively (Datey et al.,1995; Amatya et al., 1994; Petta et al.,
1994). A high level of discontinuation due to access or availability problems suggests
that supply and/or service mechanisms may have problems and need to be examined.

As mentioned earlier, only using the contraceptive prevalence rate is not
sufficient as an indicator in evaluating the implementation of family planning
programs. Accordingly, contraceptive use dynamics will help to provide a full
measure of program success (Mitra et al, 1996).

Therefore, the first objective of this following study is to explore contraceptive
use dynamics in the context of Thailand with particular attention to contraceptive
adoption, post-partum adoption, contraceptive discontinuation, contraceptive

switching, and contraceptive failure.

1.2 Access to quantity and quality of Family Planning Services and
Contraceptive Behavior

How does accessibility affect on contraceptive behavior? This is the subject to
debate as well as a critical issue to developing country like Thailand in order to

prioritize and allocate the limited resource.
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Access to health care is recognized as an important facilitator in population
health. Access can be described as people’s ability to use health services when and
where they are needed (McLafferty, 2003). With this definition, health policy maker
efforts to improve access and eliminate disparities in health care usage.

There are a number of barriers of access to health care. Penchansky and
Thomas (1981) have grouped such barriers into five dimensions: availability,
accessibility, affordability, acceptability, and accommodation. These five dimensions
can be divided into 2 groups: spatial dimension and aspatial dimension (Guagliardo,
2004). The last three barriers are essentially aspatial, reflecting health care financing,
arrangement, and cultural factors while the first two dimensions are spatial in nature.

Availability and accessibility are the two geographic dimensions of access,
defined as the adequacy of the supply of health care providers and the travel
impedance (distance or time) to practice location, respectively (Penchansky and
Thomas, 1981). These two dimensions of access are crucial for evaluating whether
medical services are reaching the population and supplying their need (Rosero-Bixhby,
2004).

For family planning programs, access to family planning service has been
recognized as an important facilitator of fertility reduction and women’s health. Once
a couple accesses family planning services, it means that their demand for fertility
regulation and good reproductive health has been reached by supply and service.

In the early periods of family planning programs, which tend to focus on
reducing population growth, access to quantity of family planning service had been
considered as a catalyze to motivate couples to adopt contraception because they are
based on the hypothesize that greater access increases utilization of services (Jane et
al, 1995).

This strategy has been proved to be true by a number of researchers during the
1970s and early 1980s (Rodiquez, 1978; Cornelius and Novak.1983; Hermalin and
Entwisle, 1985, Jones, 1985). A typical approach employed by analysts is to examine
how contraceptive behavior change as the travel time between a woman’s house and
service point increase. As expect, the result generally show a statistically significant
effect of proximity of service on their use (Tsui et al,1981a)

Using data from the World Fertility Survey (WFS) from Costa Rica,
Columbia, Korea, Malaysia and Nepal, German Rodriquez (1978) examined

differentials in contraceptive use among women according to their reported travel
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time, means of transport and distance to the nearest or preferred contraceptive outlet.
The result from his studies showed that lack of knowledge about the availability of
family planning services and inaccessibility of such services were important factors to
low level of contraceptive use.

This is the same as a finding from studies in Mexico, Korea, and Bangladesh
during the same period. Tsui et al (1981a) indicated that higher levels of contraceptive
availability within communities were associated with increased rates of contraceptive
use. These finding were supportive of the policy emphasis at that time on maximizing
the geographical availability of contraceptive services (Tsui et al, 1981b).

Over decades of expanding quantity of services points, a contraceptive use
increases and becomes strongly established in societies, most researches have shifted
their focus from access to quantity of family planning facilities to the lens of access to
quality of family planning services.

Access with quality is based on an availability of adequate services that
couple can use. Once couples reach the service delivery system, their decision to
adopt or sustain contraceptive use is influenced by the quality of care provided
(Bongaart and Bruce, 1995). Jain (1989) argued that access to quality of service:
choice of methods, technical competence, information given to clients, interpersonal
relations, mechanisms to ensure follow-up and continuity; and an appropriate
constellation of services is likely to influence contraceptive adoption of methods and
more significantly, contraceptive continuation. Furthermore, he emphasizes that the
range of methods available is a key component of service quality that is likely to
influence continuity of use.

Since Jain’s work, a number of researchers have attempted to examine the
importance of access to quality of care (Bongaart and Bruce,1995) or perceived
quality of care (Koenig et al 1997, Mroz et al, 1999) as determinants of contraceptive
use. Magnami et al (1999) found that the number of methods available in local
facilities had a significant positive effect on subsequent contraceptive use among
availability of methods at the nearest government facility. Most researches in the
1990s concluded that quality was more important than travel distance or travel time in
increasing contraceptive use and continuation.

Further, as a basic human right, family planning as stated in the Program of
Action of the UN International Conference on Population and Development (ICPD) in

1994, must enable couples and individuals to decide freely and responsibly the
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number and spacing of their children, to have the information and means to do so, to
ensure informed choices and to make available, a full range of safe and effective
methods (United Nations Population Fund, 1997). To reach this gold milestone,
family planning program must provide “good-quality-family planning services”.

Even in the 1990s, the international family planning movements remained
focused increasingly on quality of services (like the issue in the 1994 International
Conference on Population and Development), however, in some contexts geographic
access to family planning services remain a significant issue (Bongarrts and Bruce,
1995b).

Gready et al.(1993) found evidence of the positive effects of “ready access to
family planning information and services” to be a community characteristic associated
with contraceptive effectiveness in the United States. Cohen (2000) found that the
four dimensions of family planning efforts on contraceptive use: mass media
exposure, increased contraceptive choice, improved accessibility of services and
improved service quality in Malawi contributed to contraceptive used, with media
exposure and contraceptive choice being the strongest while accessibility appeared to
be particularly important for rural and for younger women.

Finding the means to travel to receive care is a problem for people in any
health care system, but more so in rural areas where public transportation networks
are often poor and there is generally less access (Kihl, 1993; Gesler et al, 2001).
However, little is known about access to health care among rural women.

In the case like family planning, it is possible that individuals with more
limited access to existing service delivery infrastructure like in rural area or limited
access to good service provision are less likely to use contraception. However, if low
access to contraceptive services is not associated with low use, then it could be that
existing adequately meet current demand.

Despite the widely acknowledged importance of access as a key feature of
contraceptive adoption and contraceptive method choice (Rodiquez, 1978; Cornelius
and Novak.1983; Hermalin and Entwisle, 1985; Jones, 1985; Bongarrts and Bruce,
1995b), but, this factor is not routinely assessed in studies of contraceptive failure and
contraceptive switching.

As mentioned earlier that this study wants to explore the relationship between
accessibility and contraceptive use behavior, the reason is because the relative

importance of supply-versus-demand factors always happens. Many contraceptive
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methods like sterilization, 1UDs or implants required a health worker to insert and
removed them. Whereas with Depo-provera, pills, condoms and traditional methods,
women can simply stop using the method without a visit to a clinic (Steele and Curtis,
2003). As such, the users of permanent and long-term reversible methods need to be
proactive to contact with the health system at the time they want to discontinue and
switching to another method.

However, even pills and injectables are both short-term hormonal methods,
they also need a support from health worker. Then geographical accessibility like
distance or travel time may become a barrier for a decision to revisit a health worker.
The most important reason is all contraceptive methods need a consultant from a
health worker to suit individual needs and health. Then information and supplies of
family planning services of health worker could determine contraceptive behavior.

Recently, interest in the role of access to quantity and quality of family
planning services in contraceptive behaviors like switching or failure has been
increaseding. Steele et al (1999) studied family planning service provision on
contraceptive use dynamics. They used the 1992 and 1995 Morocco DHS survey for
this study and found that availability of family planning clinics and the numbers of
contraceptive methods available at the community level were associated with
adoption, continuation and switching of contraceptive methods. In this study, the
presence of a government clinic was associated with an increasing rate of postpartum
adoption and lower method-failure rate. The number of method available in the
community was positively associated with the likelihood of postpartum adoption of
contraception but not related to switching behavior.

Even Bongaarts’ comments that discussions about the importance of quantity
versus quality are unproductive because both are vital (1995a), but study the relative
importance of the role of access to services as a determinant of contraceptive behavior
at the individual level remains an area of active debate. The reason is because a better
understanding of spatial variability in contraceptive utilization could allow health
planners to make better use of scarce resources to improve access to family planning
services and specific methods of contraception.

Besides, knowledge of whether and how the continuum of access affects use
of contraception would be a useful input in a design of interventions. The ability to

quantify access would allow health planners to identify trade-offs between increasing
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access by a certain quantity versus allocation of family planning resources and
services.

Therefore, the second objective of this thesis is to examine the role of
accessibility; access to quantity and quality of family planning services on

contraceptive use dynamics in Thailand’s context.

1.3 Measurement of family planning accessibility

Researchers studying healthcare accessibility and utilization have long
attempted to understand the influence of geographical accessibility on individuals’ use
of healthcare services. Those involved in family planning programs have long made
an effort to measure accessibility. However, most previous researches on family
planning accessibility have relied on surveys (Entwisle, 1997).

Beginning in 1974, the World Fertility Survey (WFS) undertook a pilot test
by adding questions in a core questionnaire about knowledge of service outlets,
perceived travel time to outlets and method cost (Anderson et al, 1984). Analysis of
data collected in seven developing countries as part of the World Fertility Survey
(WFS) indicated that knowledge of a family planning outlet is significantly and
positively related to an increase in contraceptive use.

Another major source on perceived availability has been the Contraceptive
Prevalence Studies (CPS) program (Cornelius et al, 1983). Their general approach has
followed that of the WFS, but additional questions were added on mode of
transportation, perceived convenience of outlet, general opinion of outlet service, and
use of specified outlet. As expect,

However it should be noted that the availability measure utilized in WFS and
CPS are knowledge of family planning outlet and perceive travel time to the outlet,
not the actual accessibility to the outlet.

The actual accessibility question was initiated in Demographic and Health
Survey (DHS) (Bongaarts and Bruce, 1995). This survey included a service
availability module (SAM) for collecting data about the health and infrastructure of
primary sampling units (PSUs) in the survey. A major reason to develop this SAM
was to produce measures of accessibility to family planning services. ldeally, a

detailed measure of accessibility would require that the radius be determined within
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which most households reside, and for each type of facility within that radius
characteristic be measured.

Wilkinson et al (1991) used this DHS to examine how contraceptive behavior
changes as the distance time between a woman’s home and service point rises. His
result showed that contraceptive prevalence declines as distance to family planning
facilities lengthens.

In these early fertility surveys, access has been measured by the distance (or
travel time) to the nearest facility or by the presence of facilities in the community as
reported by interview respondents. Such surveys usually included a large number of
missing responses from persons who were unfamiliar with family planning in general
or from persons who did not know of a family planning facility (Chayovan, Hermalin,
and Knodel 1984; Rodriguez, 1978).

More recent surveys have usually asked knowledgeable community
informants to provide community level indicators of accessibility measure. Thus, all
women from the same community share the same information on the facilities,
regardless of intracommunity differences (Mensch et al, 1996). This technique yields
fewer missing data for both users and nonusers of family planning services (Chayovan
et al, 1984), but does not handle properly such particulars as the use of services in
other communities, the failure to use the nearest facility, overlapping coverage,
redundant services in a community etc.(Rosero-Bixby (2004).

Furthermore, without regard to the accuracy of facility information provided
by the community respondent, this might explain further why community measures of
family planning program sometimes have little effect on family planning use when
individual-level factors are included in the same model (Menchsch et al, 1996;
Pullum, 1999).

To date, advances in methodology for measuring the accessibility to health
service have helped in the development of accurate measures of availability and
accessibility. The accurate measures of geographic access can be calculated using a
Geographic Information System (GIS).

Entwisle et al. (1997) initiated the application of a new technique of
Geographic Information System (GIS), spatial network analysis, to develop a measure
of family planning accessibility and also to evaluate the effects of these
geographically derived measures on method choice in Thailand. With this technology

advance, researchers can add obstructed variables such as type of road, in to a statistic
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equation. Evidence from this study suggested that convenience of local family
planning outlets encouraged use of methods offer by those outlets and discouraged
use of alternative methods and sources.

However, although this study of Entwisle and friends can refine accessibility
measures from village center to the nearest subdistrict health center, but it would have
been more accurate if geographic access were measured at the micro-level of the
individual. Therefore an ideal measurement on accessibility research would be
focused more on individual accessibility.

One explanation as to why previous research could not measure accessibility
at the individual level by using GIS is because there is no data on positioning
coordinate of each homestead. A survey collecting a coordinate of each homestead
consumes a lot of time, money and labor. Fortunately in this study, the opportunity is
presented by being able to use data from the Kanchanaburi DSS which provides the
Global Positioning System (GPS) of women’s homesteads conducted in 100
villages/census blocks in Kanchanaburi province.

Additionally, a second opportunity is presented by the use of coordinates for
each public health center in Kanchanaburi province obtained from the Kanchanaburi
Provincial Health Office. With these two valuable data sets, a variety of measures
pertaining to the time required to reach this service points and the density of service
points within a specified geographic area is proposed in dealing with the relationship
between accessibility of contraceptives and contraceptive behavior in order to test the
hypothesis that ease and convenience of travel time and density of service provision
are important to an understanding of access to quantity of family planning services
and its effects.

A number of techniques have been used within GIS to analyze the physical
accessibility to health care. Previously, researchers generated an accessibility
indicator based on Euclidean distance to service or travel time, but more sophisticated
measure of access may be necessary. Hence, this study employed two GIS techniques
to measure access to quantity of family planning service; cost weight distance and
kernel density in order to explore access to family planning with the hypothesis that
the utilization of family planning services is in part of a function of geography.

Cost weight distance is used to calculate the least accumulative cost distance
to the nearest family planning provider. With this GIS technique, researchers can add

obstructed variables such as type of road and slope in to a statistical equation. Output
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from this cost distance provides the travel time each women used to the nearest family
planning provider.

Kernel density is another GIS technique using to calculate density of family
planning providers within a search radius. The output getting from this kernel density
technique is the number of family planning providers per unit area.

Apart from a measurement of access to the nearest family planning provider,
an advantage of using GIS is that it also helps to create an availability of
contraceptive method. Most studies of contraceptive use dynamic use national surveys
such as the Demographic and Health Survey (DHS). There are few subnational
studies examining the relationship between data on the service environment and
individual data on contraceptive use dynamic. Steele (1999) stated that there is a
major obstacle to link these types of data is because the service environment data
needs to be collected at the same time as the individual data.

Currently the relationship between macro-level social change and micro-level
behavior has been supported by a multilevel technique (Alexander, 1988;
Coldman,1990; Smith 1989, Weber,1922 cited in Barber et al,2000). Advances in
multilevel modeling help researchers to include macro characteristic, sometimes
called ecological, neighborhood or contextual characteristics, in models of micro-
level behavior. (Allison,1984; Petersen,1991, yamaguchi,1991 cited in Axinn et
al,1997).

With these statistical technique advances, recent researchers have dramatically
improved their efforts in the study of contraceptive use dynamic by including macro-
level context in a model of individual-level behavior. (Steele et al,1996; Steele et
al,1999; Steele, 2003). Among them, the dynamic measure at both macro and micro
level required data that includes dynamic measures of an individual’s contraceptive
use behavior and dynamic measures of contraceptive provision change over time. This
new technique for macro-level event history is called “Contextual History Calendar”
(Axinn et al,1997).

In this study, retrospective service provision according to the time of
contraceptive calendar data obtained from “the Contextual History Calendar” will be
used by a GIS technique called, a Cost Allocation, to measure availability of
contraceptive method choice at the nearest family planning provider. This will be
done with the hope that these new approaches to measuring access to quantity and

quality of family planning service will help to provide more understand about the
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relative importance of supply-versus-demand factors to contraceptive behavior in
order to be useful for adjusting a family planning policy in the future.

1.4 Setting of the Study

Kanchanaburi is Thailand’s third largest province, covering 19,486 square
kilometers and is about 200 kilometers west of Bangkok (see appendix A). The
provincial area is mountainous and shares a long border with Myanmar on the west.
This province contains a variety of ethnic groups and migrants, especially from
Myanmar. In addition, the province is an important producer of plantation crops and

IS @ major tourist destinations in Thailand.

The Kanchanaburi DSS was based on the principle of demographic
surveillance which follows the changes of population in the field sites. This DSS
comprised 100 villages/census blocks.

The area was selected due to both substantial and particular reasons. On the
substantial grounds, data from the Kanchanaburi DSS showed that the contraceptive
prevalence rate (CPR) among married women increased from 74 percent in 2000 to
77 - 78 percent in year 2003 (Institute for Population and Social Research, 2003). This
level of contraceptive use is close to the national level which was 79.2 percent in 2001
(Bureau of Health Promotion, 2001). Hence attention will be focused more on
contraceptive use dynamics, especially in a mountainous area like Kanchanaburi

province.

Furthermore, the Kanchanaburi DSS can provide substantial data for
examining the effects of service environment on contraceptive use behavior. In
Thailand, there are few specialized subnational studies which are based on the
principle of demographic surveillance. Contraceptive calendar collected from the
Kanchanaburi DSS is necessary for an analysis of contraceptive use dynamics in this
study.

Another set of substantial data this project provided was the Global
Positioning System (GPS) of women’s homesteads conducted in 100 villages/census
blocks in Kanchanaburi province. This GPS data of each woman’s homestead allows

the exploration of differences in travel to the nearest public health center at the
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individual level during the observation time period of this study by using GIS
techniques.

One of the significance of Kanchanaburi DSS is its classification of the study
area into five strata which are 1) urban/semi-urban (industrialized) 2) rice producing.
3) plantation 4) upland areas 5) mined economy. These strata were categorized
according to the main occupation of population and land use patterns (Institute for
Population and Social Research, 2001). However, this study aims to investigate
whether geographical access has any influence on contraceptive use behavior.
Occupation and other demographic characteristics are taken into consideration as

predisposing variables.

1.5 Research Questions
The following research questions are addressed in this study:
1. What are the changes in the contraceptive use dynamics situation among the
married women in the Kanchanaburi DSS studied area during 1999-2004?
2. Does the family planning accessibility, access to quantity and quality of family
planning service affect to the contraceptive use dynamic among married women
in Kanchanaburi DSS?

1.6 Objectives
There are two main objectives for this study as follows:
1. To explore contraceptive use dynamics among married women in
Kanchanaburi DSS during 1999-2004; and
2. To examine the impact of accessibility to quantity and quality of family

planning service on contraceptive use dynamics.

1.7 Limitations of the Study

There are three limitations noted in this study.

1. Accuracy of longitudinal data

This study uses contraceptive calendar data from the Kanchanaburi
Demographic Surveillance Survey for analysis of contraceptive use dynamic.
However, the nature of longitudinal data which usually has a problem with the ‘seam
effect’. It is a problem of panel data that asks respondents about events from each of a

series of subintervals within the survey’s larger response periods. This ‘seam effect’
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always happens in plotting changes in the individual respondent’s answers from one
month to the next. With this kind of survey, people’s memory become less accurate
since the event took place. Therefore, it should be noted that the accuracy in this study
might have the problem of the ‘seam effect’.

2. Limitation of geographical data

Geographic information system data is applied in this study to contribute to
the creation of contextual summary measures for used in models of individual
behavior, making location of household and health service outlet coordinates
necessary. The coordinates were obtained from the Geographical Positioning Systems
(GPS), which was collected by survey staff of the Kanchanaburi Demographic
Surveillance Survey. Therefore, the accuracy of coordinate should be concerned.

3. Absence of private provision of contraception

Data from KDSS indicated that the primary market for contraceptives is the
public sector. Due to the fact that the largest share of contraceptive service is
provided through the outlets of the Ministry of Public Health, and then the prime
concern of contraceptive provision in this study was the public health service outlets.
With an absence of private provisions, this may affect the density of women who

choose to select some contraceptive methods.
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CHAPTER 2
LITERATURE REVIEW

In this chapter, concepts and studies related to accessibility and contraceptive
use dynamics are reviewed. Prior research related to access to quantity and quality of
care is examine and discussed. Theoretical consideration, empirical evidence, prior
research findings and research hypothesis are present as follows:

2.1 Concept and definition of Contraceptive use dynamics

2.2 Concept of Access to Medical Care

2.3 Concept of Health Seeking Behavior and the Health Behavior Model

(HBM)

2.4 Concept of Quality of Care

2.5 Thailand’s Family Planning program, Contraceptive Use Dynamics and

its accessibility determinants

2.6 Measuring Access to Health Care

2.7 The Kaplain-Meier Estimation

2.8 Discrete-Time Model for Event History Analysis

2.9 The Contextual History Calendar

2.10 Previous Studies Related to contraceptive use dynamics and its

determinants

2.11 Previous Studies Related to Accessibility and Availability of family

Planning Services and Supplies to health

2.12 Conceptual Framework and Research Hypotheses

2.1 Concepts and definition of contraceptive use dynamics

Analysis of dynamics surrounding change in use status among contraceptive
user is important for understanding how well family planning programs address
contraceptive users needs (Kost, 1993; Ali and Cleland, 1995). As the level of
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current use of contraception increase, continuation of contraceptive use become an
important measure of overall program effectiveness (Jain, 1989).

The term of “contraceptive use dynamic” refers to the temporal sequence in
which couple may adopt a contraceptive method, discontinue use for a variety of
reasons and subsequently re-start the same method, switch to another method, or
abandon altogether (United Nations, 2004)

Curtis and Blanc (1997) demonstrated a conceptual model of the dynamic of
contraceptive use within a pregnancy interval. In this model (figure 1) ,there are three
primary changes in contraceptive use status among those who are using a given
method of contraception which are getting pregnancy while using (contraceptive
failure), switching to another method (contraceptive switching) and abandoning use
(contraceptive discontinuation).

Use
Contraception

Getting pregnant Switching Abandon use
while using
| | | |
Induce or Unwanted/ mistimed In need 4 Not in need
spontaneous abortion birth
| S )
| |

Restart use Unwanted / (Wanted pregnancy\

Mistimed

pregnancy
S )

Source: Curtis and Blanc,1997.

Figure 1 A conceptual model of the dynamic of contraceptive use within a pregnancy

interval
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According to these 3 contraceptive statuses, they are also classified as
followed:

Among those who experience a contraceptive failure, there are 2 outcomes
which are an induced or spontaneous abortion or unwanted pregnancy.

Among those who abandon the use of a method, two outcomes are specified:
abandons contraception because of no longer need to use, including want to get
pregnant or expose to the risk of pregnancy is reduce and abandon because leave her
in need of resuming use to avoid an unwanted pregnancy. For those who abandoned
use and remain in need, they may have an unwanted/mistimed pregnancy while those
who abandoned due to reduce need, they may have a wanted pregnancy.

However women who are in need of contraception may restart to do
contraception or get mistimed or unwanted pregnancy. While those who are not in
need of contraception may want to get pregnancy.

These dynamics of change in contraceptive status can help in understanding of
the whole process of contraceptive use behavior because only contraceptive
prevalence rate couldn’t provide a full measure of program success (Mitra et al,
1996). Details of specific type of contraceptive use dynamics are as follow.

Contraceptive discontinuation is an important indicator to show the
dissatisfaction among user of that particular method or quality of contraceptive
method as well. Failure, switching and abandon use, both in need and not in need, are
significant reasons of contraceptive discontinuation.

For failure of contraception, it means that women getting pregnant while they
are doing contraception. This indicates contraceptive’s problems which may occur
either because the method itself fails or because the method is used incorrectly or
inconsistently (Curtis et al.,1995).

However this failure rate become an interest issue because it’s directly related
to unplanned or unwanted pregnancy which may make women terminate that
pregnancy by doing abortion. Then high level of contraceptive failure may have
serious implication for women quality of life and that of their children.

In addition women who abandon contraceptive use is also interesting issue

because when women change status from use to non use, there are two possible
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outcomes (Curtis et al.,1997).The first outcome is she has no longer need to use. This
may be possible from reasons of wanting to get pregnant or her exposure to get
pregnant is reduce such as menopause or breastfeeding. However this group of
women may restart contraceptive use or she might not want to use but she is exposure
to get pregnant. The second possible outcome is she is “in need” of resuming use to
avoid an unwanted pregnancy. This second possible may risk to unwanted or
mistimed pregnancy. Besides if she gives a reason of abandon because of side effect,
this may imply that service quality need to be improved (Curtis et al., 1997).

Contraceptive switching is another significant type of contraceptive
discontinuity. When users of family planning switch from one method to another, the
primary concerns for policy makers are whether the user switches to the new method
immediately or not. Another concern is whether the new method is equal, more or less
effective than the discontinued method. If women switch to less effective methods,
women may expose to a greater risk of unwanted pregnancies. Besides, if reasons
women switched to another method is because she experience side effect and does not
start using another method of contraception immediately, she may expose to the risk
of unwanted pregnancy as well. Hence, it can imply that the family planning service
doesn’t cope with needs of women.

Contrary to this point of view, it’s the fact that she does switch to another
method may indicate that the family planning service are successfully providing here
with a range of contraceptive option cause high rate of switching among modern
methods may reflect an adequate range of available method.

For family planning policy maker and researcher, contraceptive continuation
seems to be less significant to worry. They assume that women are satisfy with that
specific method so they keep continue using that method. Then the contraceptive
continuation becomes an indicator of method acceptability which means that the
family planning service provision is successful.

In deed, women did not switch to another method may because the family
planning service couldn’t provide here with a range of contraceptive option. Hence,
from the perspective of designing and evaluating family planning policies, what

women do for continuing is equally as important as what women for discontinuing.
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For family planning program policy maker, information of contraceptive use
dynamic is useful to understand the ability of couples to achieve their reproductive
intentions and evaluate the success implementation of family planning program.

In this study, the transition from contraceptive use to failure, to another
method, and to nonuse is examined. While the transition from abandon use and from
become pregnant to restart use which is called post-partum adoption are examined as

well.

2.2 Concept of Access to Medical Care.

In 1981, Penchansky and Thomas published an article titled “The Concept of
Access: Definition and Relationship to Consumer Satisfaction”. He mentioned that
*access” is a major concern in health care policy because it is equated with health
insurance coverage in the health care system.

As conceived by Penchansky and Thomas, access is identified into five
independent dimensions of access to health care services which are affordability,
acceptability, accommodation, availability and accessibility.

Affordability is determined by how the provider’s charges related to client’s
ability and willingness to pay for service.

Availability measures the extent to which the provider has the requisite such
as personal and technology in order to meet the need of client.

Accessibility refers to geographical accessibility, which determined by how
easily the client can physically reach the provider’s location.

Accommodation reflects the extent to which the provider’s operation is
organized in way that meet constrains and preferences of the client such as hours of
operation, waiting time for getting service.

Acceptability refers to the extent to which the client is comfortable with the
more immutable characteristics of the provider.

Even in a broad sense, accessibility is a multidimensional concept, but
availability and accessibility are only two elements of access that are defined as
geographic dimensions. Sometimes accessibility have been used interchangeable with
availability, but Chayovan et al, (1984) classified availability as a limiting condition
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in the sense that contraceptive services and supplies are or are not available, whereas
accessibility is a matter of degree of effort required to obtain services. Chayovan gave
an example that before pills are distributed, they are not available. Once pill are
distributed, their accessibility depends on how much effort is required to obtain them.

In general, description of accessibility is the “nearness” of geographic
location (Jain et al, 1999) or the ability to reach difference location (Rodrique, 2003).
Hence, most accessibility literature can be divided into two broad categories. One
category measures accessibility as maximum coverage while the other category
measure the minimum distance or time from a location to all users.

In traditional literature, accessibility is defined as the degree to which two
points or places are connected. Accessibility can therefore be thought as spatial
segmentation with the attractiveness or utility of the destination offsetting the distance
from the origin. Hence, in the context of health care, accessibility can show the level
of difficulty an individual has in obtaining services offer by a service provider.

Besides, a fundamental aspect of health care utilization is distance decay
(Cromley and McLafferty, 2002). Distance decay is a consequence of the adding time,
cost, and effort to travel long distance. As an individual’s cost increases, client ability
and willingness to travel decrease. It has been shown to be an important barriers to
seeking health care, particular in rural areas. The effect of distance becomes stronger
when combined with lack of transportation and poor road. However, studies in a
variety of contexts confirm the significant effect of access on utilization (Joseph and
Phillips, 1984; Shannon, Bashsur, and Metzner, 1969).

Availability is another geographic dimension of accessibility. According to
Penchansky (1981), availability is a provision of services and supplies in order to
meet the need of client.

Because a primary function of family planning programs is to reduce barriers
to the use of contraceptives, logically, one would expect the probability that women
and couples who stated their intention to practice contraception would be strong
influenced by the quantity and quality of the family planning services available to
them (Magnani et al, 1999).
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Available literature has provided some evidences that widespread availability
of family planning providers can lead to an acceleration in the rate of family planning
adoption and subsequent fertility decline (Tsui et al, 1981; Entwise et al, 1997). Tsui
et al. (1981) conducted an analysis of family planning density on contraceptive use in
Korea, Mexico, and Bangladesh and found that respectively, high family planning
density associated with a 71, 83, and 54 percent higher probability of contraceptive
use when compared to residents of low density. This strong finding persisted after
controlling for parity, community development, marital duration and education.

Besides, Tsui and Ochoa (1989) also explored the relation between service
accesses and sustain contraceptive practices in Ecuador, Thailand, and Tunisia. They
used three measures of access which are 1) the number of facilities within five
kilometers 2) distance to the nearest facility and 3) The number of contraceptive
methods available from any facilities. Findings indicated that both the density of
facilities and proximity of the nearest appear to differentiate contraceptive use
behaviors more than the density of methods.

However, it should keep in mind that the study of Tsui and Ocha was in
1989 when contraceptive services point did not become strongly established in
societies. Over decades of expanding quantity of services points and a woman has
adopted a contraceptive method, most researches in contraception have shifted their
interest from accessibility to other costs of contraceptive use like social, psychic,
cultural cost.

In doing so, however, this study believes that accessibility remains a
pervasive problem due to users of some contraceptive methods like Norplant, 1UD, or
even pills and injectables need to revisit a health worker in order to receive a support
from health worker. Then, geographical accessibility like distance or travel time may
become a barrier for a decision to revisit a health facilities. Besides contraceptive
methods also need a consultant from health officers to suit individual needs and
health. Then information and supplies of family planning services of health worker

could determine contraceptive behavior.
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In order to evaluate whether medical services have reached the population and
supplied their need, availability and accessibility are the two geographic dimensions

of access in this study.

2.3 Concept of Health Seeking Behavior and the Health Behavior Model (HBM).
One of the earliest attempts to model the concept of access was proposed by
Aday and Anderson (1974) as the health seeking behavior model. Health seeking
behavior means activities that individual response to their symptom of illness. Then
they seek opinion and advice from those they believe having health skill, or seek
treatment, even escape from society. Their different behaviors depend on many
factors, for example, knowledge on cause of disease, perception on the incidence of
diseases and how to treat them, believe, norms and traditions, self health care, social
value and availability of health service in the community as well (Mechanic, 1978).
Seeking advice is to call for help or advice of what should be done for an
exchange of knowledge and medical. When individual received such advice, they will
entry to the step of “treatment”. According to the health behavior model of Aday and
Anderson (1974), the decision to seek medical service is a function of three set of

individual characteristics (as shown in figure 2).

PREDISPOSING » ENABLING __, NEED __, USEOF
CHARACTERISTICS RESOURCES HEALTH
SERVICES |

Demographic Personal / Family Perceived

Social Structure Community (Evaluated)

Health Beliefs

Source: Aday and Anderson ,1974

Figure 2 The Health Behavior Model (HBM)
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Predisposing, enabling and need factors refer primarily to attributes of
individuals which ultimately influence their health care seeking behavior.

Predisposing factors include those factors which exit prior to the onset of
illness and describe the “propensity” of individuals to use services. These include
population, social, and health believe factors such things as age, sex, race, ethnicity,
and education levels.

The argument for linking socioeconomic status and use of health services is
that lower socioeconomic status persons are more likely to espouse values, attitudes
and beliefs that are incompatible with efficient use of health services. That’s because
socioeconomic status was related to several indices of preventive medical behavior
such as buying health insurance, getting periodical medical check up.

Among other predisposing factors, those with low incomes and people of
color make less use of health care services than those who have higher income and
white. With widespread of poverty, it is particular important to consider income and
insurance as enabling factors. While there is differentiate between colors, then
ethnicity is also include as an predisposing factor.

Enabling factors describe the mean indicating factors that enable individual
to utilize health service including economic and access aspects. Transportation is an
important enabling factor in the health behavior model. Distance to source of care is
often employed as a proxy indicator of effort and inconveniences as well as of
availability of services. Hence a distance decay effect in consumer behavior is often
found especially in rural area. The effort and inconvenience required getting care are
mentioned barriers to use of services.

Need factors refer to the level of experienced illness. If person perceive the
seriousness of the illness, they will call for help or advice. These need factors
comprised of two needs: perceived needs of individual such as perception of
characteristic and incidents of illness, and evaluated needs from the service system
such as doctor’s opinion on treatment method, etc.

Even the predisposing and enabling factors establish the condition within
which person is or is not likely to seek health services, but the influence on the

utilization decision is “need”.
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In addition, Anderson (1979) also argued that utilization of health services
not only depend on individuals or infrastructure factors but also depend on factors or
characteristics of health service systems such as the number of health service units
and its distribution, location and service providers etc. These factors affect the
possibility of service systems such as the number of health service units and its
distribution, location and service providers etc. These factors also affect the
possibility of service access as well as consumer satisfaction in term of convenience,
desired service, cost, characteristics of health providers and quality of service,
subsequently bringing about service and utilization.

The main ideas of interest in the field of health care utilization are the
volume of use, type of use and the outcome of use (Tanahashi, 1978). Hence,
contraceptive use dynamics are the outcome of use which represents the utilization of
contraceptive service.

On the base of this framework, this study conceptualize that health services
utilization is the result of set of predisposing factors, enabling factors, mainly

transportation and need factors.

2.4 Concept of Quality of Care

As desired family size declines and contraceptive prevalence increases, the
ability of couples to achieve their reproductive goal will depend on the effectiveness
and continuity of contraception (Bertrand et al,1995, Blanc, 2002). Contraceptive
continuation is thought to be link strongly with the quality of family planning. Jain
(1989), for example, argued that the family planning programs can achieve better
demographic results when they concentrate on a small number of annual acceptors
and provide then with good cares to enhance their satisfaction and thus to improve
continuation rate, rather than trying to recruit a large number of acceptors at one time
and not take care of them

According to Jain’s framework, it defines quality of care in term of six
fundamental elements: choice of methods, technical competence of provider, and
information given to clients, interpersonal relations, mechanisms to ensure follow-up

and continuity, and an appropriate constellation of services.
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Choice of methods refers to the number of contraceptive methods offered on
a reliable basic. It is considered as the fundamental element of quality in family
planning services, ensures that potential family planning users have a range of
satisfactory contraceptive choices that they are able to choose from as it suits their
needs. Family planning outlet should have an adequate stock of all contraceptive
options available and inform men and women of their choices.

Information given to users refers to all necessary information that should be
given to users on the side-effects, advantages, and disadvantages of the method, and
appropriate information on how to use the method correctly.

Technical competence of providers refers to the training skills and
experience of providers so that they are able to help men and women make an
informed decision.

Interpersonal relations emphasize the relationship between providers and
clients and the client’s view of this interaction.

Mechanisms to ensure follow-up and continuity refers to how the program is
able to promote continuity among acceptors.

Appropriate constellation of services states that family planning services must
be suited so that they are conveniently located and accessible to men and women.

The analytic framework linking the quality of service elements to
contraceptive behavior and fertility is schematically presents in figure 3. However,
among these six elements, Jain emphasizes that “the choice of methods available” is a
key component of service quality that is likely to influence continuation of use. Base
on his work, the acceptance and continuation rate depend on a provision of

contraceptive methods within easy reach and at a reasonable cost.
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Figure 3 A schematic presentation of links between quality of family planning

services and contraceptive behavior and fertility.

It is by now that a central principle of family planning program is to provide
a choice of methods. Over the years, a varieties rationales have been recommended
that family planning programs should offer a variety of safe, effective, acceptable and
affordable contraceptive methods in order to help women prevent unwanted
pregnancy and to help then meet their reproductive goal.  Therefore, quality  of
service could be counted as an enabling factor applying into the Health Behavior
Model.
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2.5 Thailand’s Family Planning program, Contraceptive Use Dynamics and its
accessibility determinants.

Thailand’s family planning program: Since the declaration of the Population
Policy in 1970, Thailand has met the tremendous success of family planning by
decreasing the Total Fertility Rate (TFR) from the beginning of the National Family
Planning Program in the early 1960s which exceed six births per women to be below
replacement level, 1.9, in 1994 (Institute for Population and Social Research, 1994).

Over the past 30 years, the population growth rate of Thailand decrease more

than half. From information of reproductive health department (2004), in 1970 the

population growth rate was 3.3% per annum and it has decreased continuously.

Regarding to the 3™ National Economic and Social Development Plan (NESDP),

1972-76, the target set to decrease the growth rate was at 2.5% and at the end of the

plan the target was met.

The reduction of population growth were rather close to the target of NESDP,
but since Thailand total fertility rate reached the below replacement level in 1994, the
8" Eighth National Economic and Social Development Plan of Thailand (1997-2001)
has abolished the national target (Office of the Prime Minister, National Economic
and Social Development Board,1997). In 2003, the population growth continuously
decreased to 0.8 (Table 2).

Table 2 Population growth rate by period of the National Economic and Social Development

Plan.
Period of NESDP Population Growth Rate
Target Result

Beginning of the Program - 3.0
the 3" Plan (1972-1976) 2.5 2.5
the 4™ Plan (1977-1981) 2.1 2.1
the 5" Plan (1982-1986) 15 1.7
the 6" Plan (1987-1991) 1.3 1.4
the 7" Plan (1992-1996) 1.2 1.1
the 8" Plan (1997-2001) - 1.0
the 9" Plan (2002-2006) - 0.8 (in 2003)

Source: Reproductive Health Division, 2003.
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Regarding to the Total Fertility Rate (TFR), at the beginning of the National
Economic and Social Development Plan, TFR was as high as 6.3 births per women
and since 1994, TFR was below replacement level and the rate continuously reduced
to 1.7 in 2003 and 1.6 in 2006 (Table 3).

Table 3 Total Fertility Rate of Thailand 1970-2003

Year TFR
1970 6.3
1976 4.9
1981 3.7
1987 2.3
1991 2.1
1994 1.9
2000 1.9
2003 1.7
2006 1.6

Sources: 1976-1991 National Statistic Office
1994-2006 Institute for Population and Social Research, Mahidol University

The national family planning program in Thailand has been credited with a
successful result in the implementation of their plan for this decreasing of fertility
level. Since Thailand government’s family planning policies adopted an officially
supporting voluntary family planning in early 1970, contraceptive prevalence in
Thailand has increased substantially from nearly 15 percent of currently married
women in 1969 (Bennett et al,1990) to be 79.2 percent in 2001 (Bureau of Health
Promotion, 2001). This remarkable high percentage makes Thailand to be at the
mature stage of contraceptive prevalence rate.

In 1982, Rosenfield et al. gave a credit of Thailand’s family planning success
to its willingness to innovate both in terms of the service provided and in the manner
of their delivery. Besides Thailand’s family planning program also claimed that they
provide a *“cafeteria” approach whereby clients are provided with a choice of

contraceptive method. However, the most popular contraceptive method for Thai is
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pill. Female sterilization comes the second while injection is the third and is getting

more popular. For men, condom and vasectomy are popular respectively (Table 4).

Table 4 Contraceptive Prevalence Rate by methods: 1978-2001

Source | CPS1 | CPS2 | CPS3 | CPS96 | TDSH | CUPS | SWAFT | FHPE | BOHP
Metho (1978) | (1981) | (1984) | (1996) | (1987) | (1987) | (1993) | (1995) | (2001)
Pill 21.9 20.2 19.8 23.1 20.0 19.9 27.2 24.2 26.8
Injection 4.7 7.1 7.6 16.4 9.2 10.9 14.3 18.0 22.0
IUD 4.0 4.2 4.9 3.2 7.2 6.2 5.6 4.5 3.1
Female 13.0 18.7 235 2222 224 254 19.8 22.9 22.6
Sterilization
Vasectomy 35 4.2 4.4 2.0 55 3.8 2.8 1.7 12
Implant - - - - - 0.2 05 14 15
Condom 2.2 1.9 1.8 1.8 1.2 19 19 1.8 1.7
Others 4.1 2.7 2.6 24 2.0 2.3 19 0.6 0.3

Total | 53.4 59.0 64.6 72.2 67.5 70.5 74.0 75.1 79.2

Remarks: CPS
THSH = Thailand Demographic and Health Survey
CUPS = Contraceptive Use Pattern in Thailand
SWAFT = Status of Women and Fertility in Thailand

Source: Reproductive Health Division, 2004.

FHPE
BOHP

= Contraceptive Prevalence Survey

= Bureau of Health Promotion

= Family Health Project Evaluation

Consider to a family planning service provision, Thailand integrated family

planning with other public health services such as maternal and child health,

therefore, knowledge about family planning can be given through the mother and

child health worker. Besides, the Ministry of Public Health allowed using the

physicians and public health personal for serving family planning such as allowed

nurse to insert IUD or allowed midwife to provide pill and injection (Reproductive
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Health Department, 2004). With this expansion, all level of public health services can
provide family planning service (Table 5). Furthermore most of the family planning
program are provide with free of charge but some methods charging with minimum

expense.

Table 5 Contraceptive methods provided at public health facilities by its level of

facility.
Method Level of facility
Regional/Provincial | District Hospital | Health Center Primary Health
Hospital Care Center

Female / / - -
Sterilization

Vasectomy / / - -

Pill / / / -
Injection / / / -

IUD / / / -
Implant / / - -
Condom / / / /

Remark: In principle, health center must have health officers who have been train to
insert IUD.

Source: Reproductive Health Division, 2004.

Apart from public service, cooperation received from private sector such as
non-government organization like the Planned Parenthood Association of Thailand,
Population and Community Development Association, Thailand Association for
Voluntary Sterilization etc. help Thai people more access to family planning services.
Moreover Thai people can also access family planning service from the nearest clinics
or drug store which let them have more opportunity to choose contraceptive method
themselves.

Contraceptive Use Dynamics in Thailand: As generally know that only
contraceptive prevalence rate couldn’t help to provide a full measure of program

success (Mitra et al, 1996), then information of contraceptive use dynamics which
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usually are in the area of contraceptive continuation, discontinuation, switching
behavior and failure can help to understand the whole process of contraceptive use
behavior.

In Thailand, there are many national surveys on contraceptive use conducted
in Thailand;

1. Thailand Demographic and Health Survey (TDHS) 1987

2. National Contraceptive Prevalence Survey (CPS) 1978, 1981, 1984,1996

3. The Survey of Population Change (SPC) 1994-1995

4. The Survey on Determinants and Consequences of Contraceptive Use
Pattern in Thailand (CUP) 1987
World Fertility Survey (WFS) 1975
6. Demographic and Health Survey 1987

o

From these national surveys, a study of contraceptive use dynamics after
adopted an officially supporting voluntary family planning in early 1970 is based on
two approaches life-table and Laing cross-sectional calendar approach (Wongboonsin
et al., 1993). These two approaches were applied to two data sets, the Determinants
and Consequences of Contraceptive Use Pattern in Thailand (CUPS) and the 1987
Thailand Demographic and Health Survey (TDHS). Both surveys were taken in the
year 1987.

The results from both surveys show that among temporary methods IUD was
the most acceptable contraceptive method in every period of observation. The second
method was pills, followed by injections, withdrawal, rhythm and the least was
condom. However, the most effective method was injections while pills and IUD were
about the dame level. The least effective methods were withdrawal and rhythm while
condom had moderate effectiveness.

Ten years later, results from the 1996 National Contraceptive Prevalence
Survey (Chamratrithrirong et al.,1996) also confirm contraceptive use behavior
among married women in Thailand. The contraceptive continuation rate of all
contraceptive methods is over 60 percent. IUD and Norplant are the most acceptable
contraceptive method (see Table 2).
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For contraceptive failure, it is found that the failure rate is increasing for
temporary methods such as pill and injections, except for IUD and condoms. This
increasing of failure rates is concern to those who want to practice birth spacing. This
means that contraceptive use effectiveness in Thailand trends to be decreasing.

Although the national family planning program in Thailand play an important
role in fertility decline, but the contraceptive failure rates were still high and likely to
increase. Thus even Thai women have a high level of contraceptive knowledge, but
they got a wrong advice and incorrect used, they may quit from practicing
contraception which cause g high failure rate. This increasing of failure rates implies

there are still ineffective of contraceptive women use among Thai women.

Accessibility and availability affects contraceptive practice in Thailand:

The widespread availability of family planning services increases
contraceptive practice among some group of women, even in Thailand where a
majority of married women use effective birth control methods. This is a major
conclusion of a study of availability on birth control use among Thai women
performed by two of the country’s leading demographers, Kamnuansilp, and
Chamratrithirong, in 1981 which confirmed that nearly all Thai women have access to
contraceptives and, furthermore, level of use are generally higher in area with
relatively large number of contraceptive outlet. Their data showed that although some
women must travel for more than an hour to obtain IUD or sterilization, few reported
that they find it difficult to reach the nearest source where these method are available.

Another goal of this study was to find whether the degree of access to family
planning services — as determined by travel time to an outlet and perceived difficult of
travel by asking respondents to identify where each type of contraceptive method was
available locally- affects levels of contraceptive use. Even rural women had to travel
longer than urban to get contraception, but there are no significant differences in level
of contraceptive use when travel time to an outlet is examined. The researchers
believe that women in Thailand may not perceive travel time to be an obstacle to
getting access to family outlet.
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Three years later, Brabara et al (1984) also studied the relationship between
accessibility and contraceptive use in rural Thailand. This study found that
levels of current use were found to be relatively high in rural areas that are far from
any government program outlets as well as in villages that are near district health
centers. This finding confirms the hypothesis that Thai women find accessibility to be
no substantial barrier to contraceptive use.

However, researches studied in Thailand’s context can confirmed only there is
no significant of access to contraceptive adoption, but there is no knowledge of the
role of access to other contraceptive behavior like discontinuation, switching or
failure yet. Due to the target of Thailand family planning has shifted from
encouraging Thai women to adopt contraception to have a good quality of
contraceptive service; hence, studying the role of access to quantity and to quality will
help to understand the relationship of supply-versus-demand. With hope that this
study will help to fulfill the missing knowledge of the role of accessibility and

contraceptive use behavior.

2.6 Measuring Access to Health Care

Measures of geographical access to health care can classified into 2 types:
area-based or distance-based (MCLafferty,2003). For “Area-based measure”, it
describe for areas like country, town, or state. Measures like physician to population
ratio have long been used to describe geographical disparities in access to physician
across the area. However area-based measures have well-known limitation for
working with predefined area units, like political area (Cromley and McLafferty,
2002). Then, most area measures do not take into account cross-area travel. This
problem becomes an important issue when the area units are small because it doesn’t
assess differences in access within areas. This limitation can be handling by
aggregating small area into a large region by using spatial technique in GIS such as

kernel density to measure service availability across area.

Another measure of geographical access to health care is “distance-based
measure” which generally focuses on the distance or travel time between the
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population and service providers. This measure solves the prior problem of cross-area
travel. Straight-line and Euclidean distance are widely used for this distance-based
measure. However these two techniques are flawed because they fail to incorporate
the ease, cost, and time of travel and access to transportation (Martin, et al, 2002).
Fortunately that one of the advantages of GIS is it can combine spatial information on
roads, transportation, and population to create more accurate measure of geographical
separation. To assess travel along transportation networks, many studies have used
GIS to calculate network distance (Fortney et al, 1999 and Bamford et al, 1999) and
travel times based on road type and quality ( Haynes et al, 1999 and Ramsbottom-
Lucier et al, 1996).

There are a number of techniques using to analysis physical accessibility to
health care. Within urban areas, the most common techniques involve a vector
approach which relies on high quality road network information, shortest path and
route optimization algorithms and incorporates the concept of “competition” between
the many potential health care providers. Over large areas however, and in particular
rural areas, raster GIS technique are more commonly used as these approaches do not
restrict “movement” to just the physical road network and incorporate travel across
the “terrain”. The most common raster technique for analyzing movements across a
continuous surface is the cost-distance approach (Longley et al, 2004) which calculate
the “cost of movement” between two points adding the cost contain in each cell on the

way.

Due to the geographical area of Kanchanaburi province is mountainous area
where 76 percent of population living in rural *. The public transportation network in
rural area is often poor and there is generally less access (Kihl, 1993; Gesler et al,
2001). Then cost-distance approach is appropriate to apply in the study of
geographical accessibility in this study. For area-based approach, kernel density is a

measurement to measure service availability across area.

! Percent of Kanchanaburi population living in rural or urban acquired from 2000 Thailand census.
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2.6.1 Distance analysis

Inherent in any assessment of geographical access is a measure of distance
that represents the geographical distance, time, or cost between people and services.
There are many ways to measure distance. A more common measure of spatial
separation is the Euclidean (straight-line) distance. The Euclidean distances are
appropriate if one is working with projected geographic coordinates such as universal
transverse Mercator (UTM) coordinate systems (Cromley and McLafferty, 2002).
However, it is important to keep in mind that Euclidean distances do not take into
account the curvature of the earth’s surface. Then in many situations, the Euclidean
distances poorly represents travel pattern and potential.

Another weakness of Euclidean distances is that it fails to take into account
transportation routes and barriers to movement (Cromley and McLafferty, 2002).
People can rarely move from place to place along straight line. In areas where road
network allows, one can approximate spatial analysis and network analysis.

Most GIS include tools for calculating network distance that follow a street,
bus, or rail network. Given a starting node and ending node, the GIS will compute the
length of the shortest path along the transport network (Childs et al, 2004). Using GIS
can, one can estimate travel time along road networks, taking into account average
speeds and speed limits on different classes of road (Phibbs and Luft, 1995).

According to Cromley and McLafferty (2002), travel time provide a better
indication of geographical barriers to health services than those travel distance,
providing a more realistic view of the travel burden for people whose mobility is
limited by poor access to car transportation. Hence, this study use travel time as one
of indicator for access to family planning service provider. Another indicator for the

access to family planning provider is density of service provider.

2.6.2 Density Analysis

By calculating density, it can spread point values out over a surface. The
magnitude at each sample location (line or point) is distributed throughout a
landscape, and a density value is calculated for each cell in the output raster.
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Density maps are predominantly created from point data, and a circular
search area is applied to each cell in the output raster. The search area determines the
distance to search for points or to spread the values out around the points in order to
calculate a density value for each cell in the output raster. Hence, density surfaces are
good for showing where point or line features are concentrated.

Figure 4 gives an example of a density surface. When added together, the

population values of all the cells equal the sum of the population of the original point layer.
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Figure 4 An example of density surface.

Kernel Density

Kernel Density calculates the density of features in a search radius around
those features. It can be calculated for both point and linear features. Even kernel
density is similar to point density and line density, but unlike them the density value
“decay” away from the feature (Child et al, 2004). In a simple density calculation,
points or lines that fall within the search area are summed and then divided by the
search area size to get each cell's density value.

In kernel density, the values associated with each point are spread out,

starting from the point location, to the specified radius. The density is greatest at the
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point location and diminishes to zero when reaching the specified radius (Childs, et
al., 2004). For each output cell, the sum of the intersecting spreads is calculated. The
result is a smoother distribution of values than with simple density.

Kernel Density has 2 types

1) From point

2) From line

The difference between Point Density and Line Density is obviously one is
applied to point features and the other to linear features. The two calculate the
quantity specified by the Population field that falls within the identified neighborhood
and divides that quantity by the area of the neighborhood.

Another difference between Point/Line Density and Kernel Density is in
point and line density a neighborhood is specified that calculates the density of the
population around each output cell. Kernel density spreads the known quantity of the
population for each point out from the point location. For each output cell, the total
number of the accumulated intersections of the individual spread surfaces is

calculated.

Kernel Density for point features

Conceptually, a smooth curved surface is fitted over each point in Kernel
Density for point features. The surface value is highest at the location of the point,
and diminishes with increasing distance from the point, reaching 0 at the search radius
distance from the point. The volume under the surface equals the Population field
value for the point, or 1 if none is specified. The density at each output raster cell is
calculated by adding the values of all the kernel surfaces where they overlay the raster
cell center. The kernel function is based on the quadratic kernel function (Silverman,
1986).

If a Population field setting other than none is used, the Population field's
value (the item value) determines the number of times to count the point. Thus an
item value of 3 would cause the point to be counted as 3 points. The values can be
integer or floating point. If an area unit is selected, the calculated density for the cell

is multiplied by the appropriate factor before it is written to the output raster. For
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example, if the input ground units are meters, comparing a unit scale factor of meters
to kilometers will result in the values being different by a multiplier of 1,000,000
(1000 x 1000).

To my knowledge, there is only one study applied kernel density in the study
of access to contraceptives. Heard (2005) used kernel density estimation as a means of
identifying the presence and health significance of access to health services in
Malawi.

A reason why Heard believed density of contraceptive availability is a better
proxy for access to contraceptives than Euclidean distance is because density can
capture several important effects that Euclidean distance does not. He thinks that
Euclidean distance takes only account for the nearest facility and does not model the
possible effect of facilities that are slightly further but more convenient for other
reasons.

For his hypothesis, higher density of services increases the convenience of
accessing the services by enhancing the probability a person will encounter a facility
over the course of a normal day’s travels. Besides, he also believes that high service
density may also have an effect on a perception of contraception.

However, the result from his work shows that Malawi women who lived in
areas of medium and low density of family planning availability were significantly
less likely to use modern contraception compared to women who live in higher
density area. These results indicate the development of a novel means of identifying
disparities in access to family planning services.

In order to test Heard’s hypothesis about density is a better proxy for access
to contraceptives than distance, this study use both travel time and density to be as a

proxy for access to a quantity of family planning services.

2.7 The Kaplan-Meier Estimation

The Kaplan-Meier life table method is a nonparametric technique for
estimating time-related events (the survivorship function). Ordinarily it is used to
analyze death as an outcome. It involves computing the number of people who died at

a certain time point, divided by the number of people who were still in the study at
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that time. These probabilities are multiplied by any earlier computed probabilities,
which is one reason this is called a "product limit estimate.” (Blossefeld and Rohwer,
2002).

Kaplan-Meier method is probably the most popular method of survival
analysis (Skop, 2005). This method usually involves a dichotomous outcome (death/
survival) and time intervals are the event-free intervals. py represents the proportion of
patients entering into a time interval who survived that interval, and Py represents
proportion of patients who survived from the start of the study. Numbers of patients
lost to follow-up are indicated in a Kaplan-Meier life table and are omitted from
subsequent intervals.

The Kaplan-Meier technique is usually only useful as a method of preliminary
evaluation, since it is purely a descriptive method for the evaluation of one variable.
Furthermore, an important advantage of the Kaplan-Meier curve is that the method
can take into account "censored" data losses from the sample before the final outcome
is observed (for instance, if a patient withdraws from a study). On the plot, small
vertical tick-marks indicate losses, where patient data has been censored. When no
truncation or censoring occurs, the Kaplan-Meier curve is equivalent to the empirical
distribution.

The Kaplan-Meier survival curve is often illustrated graphically. It looks like a
poorly designed staircase, with vertical steps downward at the time of death of each
individual subject. Since the estimated survival distribution for the cohort study has
some degree of uncertainty, 95% confidence intervals may be calculated for each
survival probability on the “estimated” curve.

As the Kaplan-Meier is a single-decrement life table method, the life table
rates calculated using this approach are known as “gross rate” (Curtis and Blanc,
1997). Gross rates can be interpreted as the probabilities for a particular event in the
absence of other events (Kost, 1993).

Besides, a variety of tests (log-rank, Wilcoxan and Gehen) may be used to
compare two or more Kaplan-Meier “curves” under certain well-defined
circumstances. Median remission time (the time when 50% of the cohort has reached

remission), as well as quantities such as three, five, and ten year probability of
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remission, can also be generated from the Kaplan-Meier analysis, provided there has
been sufficient follow-up of customers.

Using the statistic software STATA, this study estimates Kaplan-Meier
product-limit single-decrement life-table probabilities of contraceptive use dynamics.
The result probabilities indicate what proportion of women would have each type of

contraceptive use dynamics at each a duration.

2.8. Discrete-Time Model for Event History Analysis

2.8.1 Event History Analysis

This study hypothesized that access to quantity or access to quality of family
planning service were the constraint influencing contraceptive behavior; adoption,
discontinuation, switching, and failure. To test this assumption, the event history
analysis was proposed for handling the impact of family planning accessibility (travel
time and density of public family planning provider) and availability of contraceptive
method choice, net of individual characteristics on the dynamics of contraceptive
behaviour among married women in the Kanchanaburi DSS.

There are four main reasons why event history analysis is appropriate for this
study.

First, the event history approach can handle with the right censored cased.
Due to there are a great proportion of women who have not experienced the event of
interest by the time of survey; hence the event history analysis allows such
incompletely observed duration to be retain in the analysis.

One characteristic feature of event history data which invalidates the use of
conventional statistical techniques is the presence of incompletely observed duration
which generally known as censoring. Censored observations that are cases for which
the time to the event of interest is not fully observed.

In prospective studies, some subjects may be lost to follow-up or the study
may end before the event has been observed to occur. This form of incomplete
observation is called right-censoring. Although right censoring is the most common
form of incomplete observation, durations may also be left truncated or left censored.

Left truncation arise when an individual is exposed to the risk of experiencing the
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event before the start of the observation period, and is a common problems when
event histories are collected retrospectively for fixed window of time. For left
censoring, it arises when a history is only partially observed so that some events
occurred before the start of the observation period. The difference forms of

incomplete observation are illustrated in figure 5.

> i=1
______ > - (=2
________ » =3
———————— o =4
Start pf observation period End of observation period

Source: Steele, 2005.

Remark: Arrowheads indicate event times. Dashed lines indicate “at risk” periods
falling outside the observation window which are therefore unobserved.

Figure 5 An incomplete observation in a restrict recall period

The duration of the first individual is completely observed. The second
individual has experience two events; the duration of the first event is left censored
because the event occurred before the start of observation period, while the second
duration is right censored. The duration of the third and fourth individuals are left
truncated because they both became at risk before the start of the observation window.
The fourth individual’s event time is also right censored.

In each situation, all that can be observed is the time to censoring rather than
the duration itself. Discarding censored observations is not only wasteful, but is
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likely to lead to a selective sample with a tendency for individuals who experience
events at longer durations to be omitted.

In demography, the life table approach is traditionally used to accommodate
right-censored observations.  In this approach, each individual contributes
information for the period for which they are observed and thus censored cases can
be retained in the analysis. However, if the aim of the analysis is to examine
contrasts between subgroups of the population, the life table approach quickly
becomes unwieldy. Event history analysis can be thought of as a multivariate
extension of the life table which allows the effects of a large number of covariates to
be studied simultaneously.

The simple approach to handling these observations is to exclude them from
the analysis which tends to lead to a large decrease in sample size. This strategy may
also lead to an underestimation of hazard rates at longer durations since long-term
contraceptive users who started use before the calendar period and continued use of
the same method beyond the time of the survey would have been excluded.

Fortunately this study can handle left truncation by turning it to be left
censoring. The contraceptive calendar in Kanchanaburi DSS in year 2000 provide a
question asking the starting time of the current contraceptive women used. With this
question, it can be observed the contraceptive event occurred before observation
period, known as left censoring. Hence, it doesn’t lead to a large decrease in sample
size in this study.

Second, in a study of contraceptive use dynamics, there are situations in which
more than one event of interest is reported.

In some situation, there is several possible ways in which an episode may end,
or an event may occur for one of several reasons. For example, women may
discontinue use of contraceptive method for any one of competing reason such as
failure, want to get pregnant or side effects. Situations in which more than one event
of interest is reported are generally known as competing risk.

Two approaches are employed to model competing risks (Steele, 1999). The
first is analogous to the multiple-decrement life table and yields net or dependent rates

in which the probability that a particular type of event will occur depends on the
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probabilities corresponding to each of other competing event. The alternative
approach involves using a multivariate extension of the associate single-decrement
life table in which individual who experiences any event other than the one of current
interest is treated as censored. This approach yields gross or independent rate that
represent an individual’s underlying risk of experiencing an event if all other
competing risks are absent.

In the present competing-risks analysis of contraceptive discontinuation and
contraceptive switching in this study, the first approach is adopted. However, that
approach requires the assumption that all competing risks operate independently
(Kost, 1993).

Third: A woman could experience more than one event of each type of
contraceptive use dynamics.

Many events in demographic studies can occur more than once over an
individual’s lifetime. For example, individual may change contraceptive method
repeatedly or couples may have repeated birth. If repeated event are observed we can
model the duration of each episode, where an episode is defined as a continuous
period during which an individual is at risk of experiencing a particular event (Steele,
2005). When an event occurs, a new episode begins and the duration is reset to be
zero again.

Since the fundamental assumption of a conventional event history analysis is
that all durations are statistically independent (Steele, 1996). However, it would
usually expect repeated durations on an individual to be correlated. For example, in
the context of contraceptive discontinuation, a woman who experiences difficulties
with use may be expected to discontinue early while others who have fewer problems
may manage to continue for longer periods. Hence, Steele (1997) suggested the
simplest way to handle this repeated events by model each event separately.

Fourth, An event history modelling approach allows time-varying covariates
to be incorporated into the analysis.

Another characteristic of event history data which often needs to be
incorporated into the analysis is the presence of time-varying covariates. Since event
histories are inherently longitudinal in nature, it is likely that the values of some of the
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covariates of interest will change over the observation period. In an analysis of the
time between the first and second birth, for example, one important predictor would
be contraceptive use status which is time-dependent. If the time to adoption of a
contraceptive method after a birth is of interest, it is necessary to treat the woman’s
postpartum amenorrhea status as a time-varying covariate.

Time-dependent information is necessary for identifying causal processes. If a
change in the value of a covariate is closely followed by a change in the hazard rate,
after controlling for other contributing factors, there are grounds for believing the
relationship to be causal. Causal inferences cannot be made from cross-sectional data.
For example, suppose we find that a woman living in an area with a family planning
clinic is more likely to use contraception. A necessary condition for causality is that
the clinic was established before the woman adopted contraceptive use. In order to
determine whether a relationship is causal, longitudinal data and appropriate

methodology are required.

2.8.2 The discrete-time approach

In this study, discrete-time event-history model are used. There are several
reasons why the discrete-time approach was appropriate for the analysis (Alyson,
1984; Yamaguchi, 1999, Steele, 1997).

First, although contraceptive use or non-use operates in continuous time, the
duration of each interval is recorded to the nearest whole month; it is more natural to
assume a model in discrete time rather than in continuous time.

A second reason for favoring a discrete-time approach is the existing
methodology for multilevel discrete response data may be used to handle repeated
events.

Another advantage of the discrete-time approach is that it more
straightforward to accommodate tied observation and time-varying covariates in the
model.

A large data set in this study was created by month-by-month records. With
such a computation burden of a large data set, , each woman may contribute up to 68
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observation in each episode of contraceptive use, depending on the total duration of
use prior to censoring.

When time is expressed in discrete periods, the conditional hazard of event
occurrence in each time period has a bounded nature, with the lower and upper limits
of 0 and 1. Hazard rate (h;) in discrete time is the probability that an event will occur
at a particular time to a particular individual, given that the individual is at risk at that
time. The probability of that woman having discontinuation, switching or failure in
particular period is a hazard rate derived from the risk set of person-period data set.

Logistic regression is used to estimate a discrete-time hazards function from a
logit model for duration. However, in the single-event case, the discrete-time event
history model can be fitted using logistic for analyzing binary response data (Allison,
1982). But if there are multiple types of event are analyzed, a discrete-time competing
risks model can be fitted by using multinormial logistic regression.

Due to in event history data, the situation is often complicated further by the
fact that an event of interest can occur more than once to an individual over the
observation period. For example, each woman can contribute more than one spell of
contraceptive use which can end for one of a number of possible reasons. Generally
one approach can adopt to analyze repeated events by consider each occurrence of an
event separately. But this approach seems to be statistically inefficient. Alternatively,
the observations can pooled across all individuals, and covariate capturing the
characteristic of an individual’s prior event history can be incorporated into the model
to take account of the possible dependencies between observations on the same
individual (Steele et al, 1996).

Concerning the situation in which individual is faced with choosing between
more than two alternatives; the discrete-time competing-risks model was used.
Discrete-time logit model for event history is an analysis of nonrepeatable events
(Allison, 1982 and Yamaguchi, 1991), but it can be extended by the incorporating a
random effect varying across women (Steele et al, 1996) in order to controls for
unobserved factors that might affect a women’s risk of contraceptive behavior. The
discrete-time competing-risks model used in this study is essentially a multinomial
model which specifically used for an analysis of contraceptive switching.
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2.9 The Contextual History Calendar

One major problem for those who want to study the relationship between
macro-level social change and micro-level individual behaviors is there is no dynamic
event-history measure of contextual change over time (Axinn et al, 1997). However,
recent advances in methodology improved efforts to collect contextual event history
data by using “the neighborhood history calendar”.

This method helps to gather standardized, dynamic contextual history data.
Axinn et al (1997) extended this method from the Life History Calendar technique to
measure contextual change over time in an observable contextual characteristic. This
neighborhood history calendar helps respondents to improve their recall as a calendar
instrument allows a respondent to see the timing and sequence of events (Caspi et al,
1996; Freedman et al, 1988).

This new data collection method designed to collect event histories of
community-level changes over time. With this data, it could cooperate static measures
of contextual features into dynamic individual-level models (Sastry, 1996; Brewster,
1994). However, such model would also require data that include a detailed of
migration or mobility history to link individuals with contexts (Axinn et al., 1997).
Fortunately that in Kanchanaburi DSS, there are migration history during the
observation period. Therefore it could be possible to do dynamic models by
cooperating dynamic event-history measure of contextual change over time, dynamic
measure of individuals’ lives, and migration history.

Axinn et al.(1997) showed an example of applying an application of this
method to the study of school histories and health service histories. This health
service history was applied to collect contextual-history data of public health service
providers in Kanchanaburi province. More details of the health service calendar are in

a primary data collected from Kanchanaburi health service provider in chapter 3.
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2.10 Previous Studies Related to Contraceptive Use Dynamics and its
determinants

Contraceptive use dynamics is a topic that has received increasing attention in
recent years. The study of contraceptive use dynamics usually encompasses the
following topics: contraceptive discontinuation, contraceptive switching behaviour,
contraceptive failure, and contraceptive adoption.

Several studies of contraceptive use dynamics have been carried out using
calendar data available from the Demographic and Reproductive Health Survey
programs (DHS). The analysis of rates of contraceptive use dynamics like
contraceptive discontinuation and failure have restricted their analysis to 12 or 24
month of observation (Curtis and Blanc, 1997c). Information on contraceptive use
dynamics and its determinants are likely to vary by studies and across countries as

shown in the literature as follow.

2.10.1 Contraceptive discontinuation, expose to risk of pregnancy

Ali and Cleland (1995) analyzed DHS calendar data from six developing
countries and found that about one third of couples stopped using their method within
one year of acceptance and about half of them within two years. Based on DSH
calendar data from multiple countries, Curtis and Blanc (1997) also found that within
24-months after adoption reversible method of contraception, between 50-65 percent
of user discontinue their contraceptive method.

Studies of contraceptive discontinuation have consistently show that
contraceptive discontinuation rate vary substantially by the method used. Typically,
discontinuation rate are lower among IUD users and highest among users of pill,
injection and condom (Ali and Cleland,1995; Curtis and Blanc , 1997).

Health concern and side effects combined accounted for the most
discontinuation (Ali and Cleland, 1995). However, reasons for discontinuation also
vary substantially by method. Ross and Frankenberge (1993) studied 10 developing
countries DHS surveys indicated that the most common reasons given for discontinue
on pill and 1UDs were desired for pregnancy concern about side effects and health
problems. Reasons rarely cited for stopping included inconvenience, partner’s
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disapproval, poor access and available, cost, and infrequent sex; however, these are
reasons that can prevent starting a method.

Relatively few multivariate analyses of the determinants of contraceptive
discontinuation have been performed. Among those exist suggest that the
determinants of contraceptive discontinuation are inconsistent across country and
studies. In general, demographic factors such as fertility attentions (spacing or
limiting), the women’s age, her number of living children are most consistently
related to discontinuation (Curtis and Blanc, 1997; Ali and Cleland, 1999), while
socioeconomic factors such as education tend to be weakly associated with
contraceptive discontinuation (Ali and Cleland, 1999). Besides, the specific method
used is strongly associated with contraceptive discontinuation. Details of determinants

of contraceptive discontinuation are shown as follow;

Age: Age is an important factor in determining the risk of discontinuation,
Generally, younger women who are in the prime years of childbearing often do not
have firm intentions for the regulation of their fertility, and as a result, make them
high discontinuation rates for most methods (Laguna et al, 2000). Moreover, younger
women tend to use methods for shorter periods. Hence many studies found that
younger women are less motivated to use contraception continuously (Ali and
Cleland, 1999, Curtis and Blanc, 1997). Then a distinct of policy interventions or

program should be developed for younger clients.

Ethnicity: Ethnicity can reflect 2 aspects; socioeconomic status and cultural.
For socioeconomic aspect, ethnic implies the lower socioeconomic status in a society
which may reflect opportunities of access to health care services. While in term of
cultural aspects, ethnic is believed to reflect cultural differences in value and
preferences.

As expected, those who has minority status have a higher risk than others in
contraceptive discontinuation. Trussell and Vaughan (1999) studied a method-related
discontinuation among ethnic group in the United States and found that black non-
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Hispanics women have a higher risk than other women of discontinuing use of oral
contraceptives and of male condom use than others.

Number of living children: Living children reflects the reproductive state that
woman have reached at the time of method discontinue. Evidences suggested it is a
highly salient explanatory factor in women decision to discontinue a contraceptive
method. Women who already have children tend to be more strongly motivated to
avoid a further pregnancy, hence women are more likely to discontinue at higher
parities (Sutherland, 2006).

Contraceptive intension: Contraceptive intention is generally included in the
model as a proxy for the strength of women’s motivation to avoid pregnancy. This
variable differentiates women who are spacing births (delayer) from those who are
trying to prevent any subsequent births (preventer). Hence, younger women who are
more likely to be interested in spacing than limiting their children may be less
motivated to use contraception continuously (Laguna et al, 2000; Arifine, 2002). The
same as finding from Trussell and Vaughan (1999) which found that women who

want a child in the future have higher risk of contraceptive discontinuation.

Method use: studies of contraceptive discontinuation have consistently shown
that contraceptive discontinuation rates vary substantially by the method used.
Typically, discontinuation rate are lowest among IUD users and highest among users
of condoms, injection, and lessen to traditional users (Ali and Cleland, 1995; Steele,
1999; United Nations, 2004).

Data from Levels and Trends of Contraceptive Use as Assessed in 2002,
(United Nations, 2004) showed that typically, between 10 and 20 percent of 1UD
users stop within the first 12 months, with a median value of 15.5 percent. While
condoms, the highest discontinuation method, have typically about 60 percent stop
use within 12 months.

For traditional method or less effective methods like abstinence or withdrawal,
the spread of discontinuation estimates is considerable, ranging from about 30 to 60
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percent. This study concluded that users of less effective methods are more likely to
discontinue within 12 months than users of highly effective method.

Besides multivariate analyses of the determinants of contraceptive
discontinuation have found that the method used is strongly associated with
contraceptive discontinuation when other factors are controlled (Curtis and Blanc
,1997; Koenig, Hossain, and Whittaker, 1997; Steele and Diamond, 1999; Steele,
Diamon, and Wang, 1996). Women abandon use from IUDs and implants are
significantly lower than those of pill and injectables.

Steele and Curtis (2003) explained possible reasons why discontinuation of
IUD and implants is relatively low. Discontinuation of these two methods requires a
health provider to remove the device. Hence, there is an opportunity for the client and
provider to discuss about reasons for discontinues which may lead to longer use.
Otherwise clients who want to remove devices may face problems scheduling

appointments or shortage to staff trained to remove devices.

Women's education: Claims from past studied that higher education leads to
greater awareness and knowledge. Hence many past studies have pointed to the
positive effect of education on contraceptive use. Women with higher education
attainment usually show greater preference for smaller families, thus increasing the
likelihood of contraceptive use. This truth is also found in studies of contraceptive
discontinuation. Higher education levels of both women and their partners was found
to be good predictors of lower discontinuation rate in many retrospective studies
(Moreno, 1993; Bhatt and Halli, 1998; Mahdy and El-Zeiny., 1999).

One of the explanations for the effect of education on contraceptive use has
been its indirect influence in raising the cost of children and lower fertility desires that
increase the likelihood that women will need to use fertility control measure. Besides,
education increases women’s ability to engage in innovative behavior, such as use of
family planning, by increasing their knowledge of contraception and means to acquire
appropriate method, like Caldwell (1986) argues that education women may have
greater familiarity dealing with modern institutions such as family planning services.
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However discontinuation rates by education attainment are inconsistent. In a
study of Ali and Cleland (1999), the result came out that education tend to be weakly
associated with contraceptive discontinuation. The same as finding from a study of
Laguna et al. (2000) which also found that higher education attainment doesn’t ensure
longer duration of use because in this study more educated women tend to use
contraceptive for shorter duration. One possible explanation for this finding is that by
choosing to spend more time in school, women wish to delay marriage and child
bearing. Then once they enter into union, they tend to have children more rapidly and
use contraception for shorter duration. Another explanation for this finding is
educated women are more likely to do switching due to more explore to information
and services (Steele and Curtis, 2003).

With contraceptive method specify, for pills users, the calendar/rhythm
method, and withdrawal, education seems to have a positive effect on discontinuation
(Laguna et al, 2000). Another pattern emerges for IUD users, with both ends of the
educational distribution (elementary and college educated women) having relatively
high discontinuation rates. Women with high school education have the lowest
discontinuation among IUD users, but they exhibit a greater tendency to discontinue

condoms and injectables after a year of use (Laguna et al, 2000).

Occupation: According to a study of Liew (2002), agriculture employment is
negative related to contraceptive discontinuing. Women who engage in agricultural
work are more likely to discontinue use of the method and switch to an alternative
method when comparing with those who are currently not working.

The same result was found in non-agricultural employment. Women who
engage in non-agriculture occupations are more likely to discontinue use of the same

method when compared to women who were not employed at the time of survey.

Travel time to the nearest family planning services: As accessibility might
affect to a decision of contraceptive behavior, a study of contraceptive continuation in
Vietnam (Do and Koenig, 2006) found that longer travel time to health center was

associated with an increased likelihood of all-method discontinuation. His result
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showed that contraceptive users who live further away from the health center were
more likely to discontinue than those who live closer.

Similarly to finding from the study of Sultana (2005) which study the
contraceptive discontinuation in rural area of Peshawar district, Bangladesh. The
discontinuation increase if it took more than 30 minute of women to reach the health
care facility, the longer the time taken, the higher were dropout. Hence, it is expected
that women that travel further to reach their source of method are more likely to

discontinue contraceptive method use.

Density of family planning service: There are few studies that took density of
family planning services in a study of contraceptive discontinuation. However from a
study of Do and Koenig (2006), they found that contraceptive users who lived in
communities with health centers had significantly lower all-method discontinuation
risks. An explanation is that contraceptive users who lived in communities with
higher quantity commune health centers had more ready access to re-supplies and/or
support when there were problems with method use.

Contrary to the study of Steele et al. (1999) which studies the impact of
family planning services provision on contraceptive use dynamics in Morocco. Her
study found that the availability of public health center within 5 kilometers has a weak
effect on contraceptive discontinuation. Only the availability of pharmacies in
community which significantly decrease the risk of discontinuing the pill. Her
explanation for this finding is because the availability of pharmacy in a community

may indicate more convenient access to pill re-supplies.

Contraceptive methods choice: Considered the fundamental element of
quality in family planning services, ensures that potential family planning users have
a range of satisfactory contraceptive choice (Jain, 1989). Steele and Curtis (2003)
found that the contraceptive method choice is endogenous in the contraceptive
discontinuation process in Indonesia. After they controlled for the endogeneity of
method choice, abandon rates for implants are significantly lower than those who

used pills and injectable.
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2.10.2 Contraceptive Failure

Contraceptive failure is probably the most studied of the various types of
discontinuation. Numerous clinical studies have been conducted but population-based
studies of failure and its determinants are much less common (Curtis and Blanc,
1997). Virtually all of the population-based studies look at failure rates by method and
factor determining the probability of failure (Goldman et al, 1983; Jejeebhoy, 1991;
Moreno, 1993; Steele et al, 1996).

There are three measures of contraceptive failure employed in the literature:
method, or theoretical failure; use failure; and extended use failure For method
failure, it reflected by pregnancies that are directly attribute to the limitations of the
method; use failure include all pregnancies that occur while a woman and her partner
consider themselves users of method; extended-use failure includes pregnancies that
occur both during use and during any period subsequent to discontinue before another
method is adopt. (Bairagi and Rahman, 1996). Actually contraceptive failure may
occur either because the method itself fails or because the method is used incorrectly
or inconsistently.

Further, method or clinical failure is primarily useful for clinical evaluation
of contraceptive methods while use failure attempt to measure contraceptive failure in
the population under the prevailing condition of use. This use failure is more useful
for family planning program and policy maker because it usually reflect quality of use
(Curtis, 1995). In a mean time, high failure rate may indicate weakness in the family
planning program in providing information about correct use of method.

However, most modern methods have very low failure if used correctly and
consistently. Unfortunately in this study, it is not possible to distinguish between
failure of the method and use-failure resulting from incorrect use.

Generally failure rate tend to be highest in the first few month of use (Kane
et al, 1988). A substantial study of contraceptive failure have consistently show that
contraceptive failure rate vary substantially by the method used. From the study on
contraceptive failure rate among married women in 15 developing countries, Moreno
(1993) found that the method used is the most determinant of failure. Using data from
the 1994 Indonesia DHS, Curtis and Blanc (1997) found a strong effect on
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contraceptive failure. The study showed that contraceptive failure was highest among
users of traditional methods and condom, intermediate among pill users and lowest
among users of IUDs and injections.

Besides it is also commonly found that failure rate for the same method vary
across countries. Ali and Cleland (1995) reported 12-month failure rate for pill users
that vary from 2 percent in Indonesia to 9 percent in Morocco; rates for periodic
abstinence range from 12 percent in Indonesia to 29 percent in Morocco. Sambisa
(1996) showed 12-month pill failure rates across 10 DHS surveys that range from 1.7
in Indonesia to 7.1 in Northeast Brazil.

Furthermore, a series of mostly descriptive studies published by the DHS
program demonstrates that a variety of user characteristics are associated with
differentials in failure.

Age: Age was a significant factors indicating contraceptive failure rate. From
many substantial researches, older users have consistently lower rates of failure than
younger (Moreno, 1993; Entwisle and Sayed, 1991; Steele et al.,1996; Grady and
Klepinger (2002)). This result is expected because as a woman becomes older her
fecundity decreases: also, advancing age probably strengthens women’s motivation to

use permanent contraceptive method which lower risk of failure.

Ethnicity: The study of contraceptive failure rates from the 1995 National
Survey of Family Growth in the United States (Fu et al., 1999) indicated that
ethnicity, in this study classified into 3 groups; Black, white and Hispanic, are
significantly associated with the likely hood of contraceptive failure. The minority
group like black and Hispanic are more likely to experience contraceptive failure than
white woman. The same as finding in a study of Trussell and Vaughan (1999) which
found that Hispanics have a higher risk of contraceptive failure for all reversible

methods of contraception.

Number of children: Women who already have a child have a lower
likelihood of experiencing a failure as compare to women who have no children (Steel
et al, 1996 Curtis and Blance, 1997). Curtis and Blance (1997) gave an explanation



Nisaporn Wattanasupt Literature Reviews / 56

for this finding that because women with no living children may not be very

motivated to avoid pregnancy.

Methods use: Failure rate vary widely by method. According to Curtis and
Hammerslough (1995), the 12-month failure rate for the IUD is significantly lower
than for other method. The next most effective methods are the hormonal methods
like pill and injection. Using data from the 1994 Indonesian DHS, Curtis and Blanc
(1997) found that contraceptive failure was highest among users of traditional
methods and condom, intermediate among pill users and lowest among users of 1UD
and injections. However, they are nearly zero for both male and female sterilization.

Hence it could be concluded that failure rate are much higher for methods
that require understanding, spousal cooperation, skill/or memory (i.e. pill, condom,
abstinence, withdrawal) than for the two methods whose efficacy less dependent on

inputs from the user (i.e. injection, IUD).

Contraceptive intention. Contraceptive intention (spacing or limiting) was
also significantly related to failure. In most of DHS studies women who want no more
children are less likely to fail than those who are using contraception to space birth
(Bongaarts, 1997; Curtis and Blanc, 1997). The same as finding from the study of
Moreno (1993) and from Trussell and Vaughan (1999) which found that women
using contraception for birth spacing had higher failure rate than woman who have

achieved their desired family size.

Women'’s education: \When mention about education as a determinant of
contraceptive use, researchers generally assumed that better education women are
likely to use contraception more effectively than other women. The explanation is
because these educated women are greater expose to family planning information and
greater access to medical facilities. However, there have been little researches to test
this hypothesis.

Research elsewhere on Brazil and other Latin American countries has reported

that women of lower educational attainment, a characteristic considered as proxy for
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socio-economic status, were less likely to adopt sterilization for contraceptive
purposes (Leite et al., 2004). The same as finding from Curtis and Hammerslough
(1995) and United Nations (2004) which found that failure for all methods combined
was highest among less educated users, likely related to higher rates of user error.
Such patterns could partially be a reflection of poor outreach and follow-up of family
planning services towards disadvantaged social groups.

2.10.3 Contraceptive Switching

After discontinuing a contraceptive method, a woman may switch
immediately to an alternative method or may abandon the practice of contraception
altogether. A particular concern for contraceptive method switching is women may
switch from a modern effective method to an inefficient method which might make
them at risk of experiencing an unintended pregnancy. If a woman switches
immediately to an equally effective method, the implications for her fertility are
clearly less serious than if she were change to an inefficient method.

A switching between modern methods may reflect a wide range of options
that enables women to change to the method that suit for their needs. Hence low rate
of switching between modern methods may indicate a restricted method choice.
Further, a high rate of switching among modern methods may be seen as either a
positive or negative indicator of program quality. High switching rate may reflect an
adequate range of available methods or, on the other hand, poor counselling regarding
the initial method choice, and poor management of side effects or intermittent
supplies of the origin method (Curtis and Hammerslough, 1995; Steele and Curtis,
2003). No matter what the reasons behind are negative or positive, switching between
methods potentially may lead to an increase risk of unwanted pregnancy.

Mitra and Al-Sabir (1996) studied contraceptive switching behaviour among
Bangladesh women. Their study found that 12-month discontinuation rate for user of
modern method who switch to another method is 15 percent including sterilization
and 15.5 percent without sterilization. This 12-month switching rate of Mitra and Al-
Sabir is similar to the switching rate of Curtis and Hammerslough (1995) which used

DHS of country A in their study. The 12-month switching rate is 17 percent for all
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method to another method, including sterilization and increasing to be 18.2 percent if
exclude sterilization.

Besides, switching behaviour after discontinuation also varies considerably
by method. Condom users had a relative high risk of switching compared with users
of other methods, especially at short duration of use. Among users of injectables, the
risk of switching started at a level comparable to that for users of traditional methods,
and 1UDs, and somewhat lower than that for users of pills and condoms (Steele and
Curtis, 2003).

For women who discontinue IUDs and injectables, they are likely to switch
to another modern method, which suggests that they may be highly motivated to
restrict fertility (Curtis and Blanc, 1997; Laguna et al, 2000). Besides, the risk of
switching among users of injectables increased with duration of use. By twelve
months of use, users of injectables experienced the highest risk of switching. In
contrast, the risk of switching declined rapidly with duration of use among users of
other methods (Steele and Curtis, 2003). In addition, it should be noted that many
injectable users also discontinue the use of any method rather than switch to other
modern methods.

For pill users, it is found that among pill users younger than 25, one-fourth of
those surveyed discontinued use and did not switch to another method. The
explanation why they are more likely to say they have no need for contraception or to
discontinue use rather than switch to another modern method is because many pill

users are spacing births and may often discontinue having a child.

Age: As mention earlier that “age” is a significant determinant for
contraceptive behavior. This finding also happened in case of contraceptive switching.
The risk of switching methods declines consistently with age (Curtis and Blance,
1997). From the study of Grady and Klepinger (2002), they also found that older
women who are using contraceptive method are less likely than younger women to
switch the method. But when these old women switched, as expected, they are more
likely than younger women to switch to sterilization from any origin method.
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Number of living children: The number of living children is negatively
related to contraceptive switching. Women with zero parity had higher probability of
switching (Liew, 2003; Sharanara et al, 2004). This is easily explained by the
universal demand for children. Women who have childlessness generally use
temporary methods which potentially switch according to their preferable method.
Shor-term and long-term method can be changeable according to their fertility
intention which affect to switching behavior.

Method use: The relationship between method used and contraceptive
switching was very complex. However condom users had a relatively high risk of
switch compared with users of other methods (Ali and Cleland, 1999; Curtis and
Blance, 1997). Among users of injectables, the risk of switching started earlier
comparable to that for users of traditional methods and 1UDs (Koening et al, 1997;
Steel and Diamond, 1999; Steele et al, 1996) and somewhat lower than that for users
of pills and condoms (Ross and Frankenberg,1993) However, the risk of switching
among users of injectables increased with the duration of use. By 12 months of use,

users of injectables experience the highest risk (Steele and Curtis, 2003).

Contraceptive intention: Curtis and Blance (1997) examined the impact of
contraceptive intentions in the analysis of switching in Bangladesh. They found that
after controlling for number of children, modern-method users are less likely to
abandon use in order to become pregnant if they are limiters rather than spacers. In
the same study the authors also find that limiters are less likely to abandon use while
they are at risk of experiencing an unintended pregnancy, but they found no effect on
the probability of modern-method users’ switching to another method.

One explanation why switching increases with parity is that women who are
using contraception for spacing purpose tend to switch from short-term to mid-term
methods (Ferguson, 1992).

Women education: A factor that may be expected to influence contraceptive

switching is women’s status. Education can be used a proxy for women’s status.
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Educated women, having a boarder knowledge of contraceptive method and possible
sources, may be more likely than less educate women to switch methods in search for
a contraceptive method that best meets their need (Ali and Cleland, 1999). This
hypothesis has been proved to be true in the study of Curtis and Blanc (1997) which
found that education associated with switching methods. The risk of switching

increases consistently as education increase.

Occupation: A bulk of researches found that women who work and don’t
work have differences contraceptive behaviour. Even among working women,
difference types of occupation have difference contraceptive behaviour as well. Due
to occupation is a proxy to show that women can rely on themselves and able to
expose information and services.

Regarding to occupation, it is found that agricultural employment has a
negative effect on contraceptive switching. Women engage in agriculture occupations
are less likely to switch to a different method when compared to women who were not

employed at the time of the survey (Liew, 2004).

2.10.4 Postpartum adoption

The significant of postpartum adoption is it helps to understand women
contraceptive behavior after giving a live birth.

Biologically, postpartum period rests upon the return of menses. Woman who
breastfeed her children should be amenorrheic which means that she should not have
menses. Hence, the resumption of menses is generally used as an indicator of
women’s return to fertility. Therefore, the longer the duration of breastfeeding, the
longer the duration of amenorrhea (Thapa et al, 1992; Becker and Ahmed, 2001).

Generally, the 12-month interval the follows a birth includes the postpartum
period (Ross and Winfrey, 2001). Thepa et al (1992) tried to apply John Bongaart’s
model of proximate determinant to DHS data and confirmed that each increases
duration of breastfeeding by one month increase the duration of postpartum
amenorrhea by one-half to three-fourths of a month.
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However, the concept of implementing family planning program for
postpartum women is currently to provide family planning services for women
immediately after childbirth (Thapa, 1992). The major reason is because women who
discontinue doing contraception after giving a live birth is still being a risk group of
conception which may be at risk of having an unintended pregnancy as well.

There are two concepts for the promotion of immediate postpartum
contraceptive adoption. First is base on the demographic rational that women tend to
accept contraceptive immediately after childbirth because the sooner contraceptive are
adopted after childbirth, the longer birth interval it is. Second has been based on the
behavioral assumption that women tend to be more motivated to accept contraceptive
immediately after childbirth (Thapa et al, 1992).

Finding presented elsewhere by the authors illustrate that the specific
moment when family planning services are offered to pregnant and postpartum
women have effect on the probability of accepting a contraceptive method and
continuation of use (Bruce, 1990 and Winikoff and Mensch, 1991).

Some research to test alternative models of postpartum family planning has
shown that the combined offer of counseling during antenatal care, contraceptive
services immediately after gave birth, and family planning counseling and method
provision in the postpartum period increase the probability of method acceptance and
continuation of use (Foreit et al, 1993; Vernon et al.,1993).

Contrary to an idea of promotion women to immediately adopt contraceptive
method, however, Mensch (1991) argue that family planning counseling during
pregnancy and offering family planning services immediately after delivery may not
be as effective as offering family planning service later on during the postpartum
period. Several reasons explained for Mensch’s idea. First, pregnant women may not
have decided yet whether they want to use contraceptive method after delivery or not.
Second, women who have just delivery are commonly tried and too sensitive so as to
make an informed choice about contraceptive use. And thirdly, women early in their
postpartum period are naturally protected against a pregnancy because of amenorrhea.

Because postpartum is associated with a reduction of fecundability resulting

from breastfeeding, hence one can consider that breastfeeding is a contraceptive



Nisaporn Wattanasupt Literature Reviews / 62

method. Besides, the breastfeeding woman should be amenorrhoeic which means that
she should not have menses.

The effect of breastfeeding in reduction fecundability has been well known
for a long time. The study of Steele et al (1999) showed that forty-four percent of
women adopted a modern method of contraception within six months after practicing
a live birth and a proportion increasing to almost seventy percent within two years.

By the way, it should be noticed that very few women adopted a modern
contraceptive method in the month immediately following outcome.

Some finding from previous studies relating to the role of accessibility on

postpartum adoption are shown as follow:

Density of family planning service: Steele et al. (1999) studies the impact of
family planning services provision on contraceptive use dynamics in Morocco. The
result from her study found that service environment is significantly associated with
postpartum method adoption. The availability of public health center within 5
kilometers increase contraceptive method adoption following a birth. The estimated
rate of modern contraceptive adoption within 12 months of a live birth decrease from
65 percent if there is a health center provides family planning services within 10
kilometers of the cluster to 43 percent if there is no nearby health center.

The authors concluded that their findings showed relative strong service
effect on postpartum modern method adoption and effort to increase the adoption of
contraceptive method should reach area where the relative low physical access to

services.

Contraceptive method choice: As choice of methods is considered as the
fundamental element of quality in family planning services because it ensures that
potential family planning users have a range of satisfactory contraceptive choices to
choose from as it suits their needs. Previous studies found that the number of methods
available in a community significantly increase postpartum contraceptive adoption
(Steele et al ,1999; Moor, 1999; Do and Koening, 2004).
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Results from the study of Moore (1999) found that 12-month adoption rate
after live birth are considerably higher in cluster with a choice of at least three
methods than those where a more limited range of methods is offered. Then their
suggestion is to emphasis on increasing the diversity of methods available in Morocco
family planning program in order to increase practice of family planning following
birth.

Currently postpartum infecundity: Postpartum women can be classified into
two categories of exposure to the risk of pregnancy: unexposed and exposed (Thapa,
1992). For unexposed women included those who were breastfeeding, amenorrheic
or abstaining from sexual intercourse while exposed women included those who had
resumed menstruating since their last birth and who are not doing contraception after
giving childbirth.

Pebley et al. (1985) used data from 17 developing nations and showed that in
15 of them, at any given duration postpartum, non-breastfeeding women were more
likely than breastfeeding women to be using contraception. This inverse association
between breastfeeding and use of contraception was explained by Thapa (1992) that
because breastfeeding women perceived their low risk of pregnancy. Breastfeeding is
naturally protect against a pregnancy because of lactation and amenorrhea, then in
some studies breastfeeding counted as a contraceptive method

The same as finding of Thapa (1992) which found that women using
postpartum contraceptives were those who were exposed to the risk of pregnancy. The
study of Thapa et al. based on Demographic and Health Survey in 25 developing
countries. In these 25 countries survey, an average of only 19 percent of unexposed
women were using a method of contraception, while more than 50 percent of exposed

women were using a method.
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2.11 Previous Studies Related to Accessibility and Availability of Family

Planning Services and Supplies on Contraceptive Use Dynamics

2.11.1 Access to and availability of contraceptive provider and
contraceptive use behavior.

The effect of access to family planning services on contraceptive use has
received consideration attention in the literature for two reasons. First, from a policy
perspective, increasing access to contraception is the most direct intervention
available for increasing use. And second, from the perspective of the sociology of
fertility, community variables affecting access, such as the number of family planning
clinics in or near the community, are frequently examined because they are thought to
be the means by which groups factors influence the behavior of individual members.

There have been many reviews of the literature on the effect of access on
contraceptive use (Fawcett et al., 1967; Tsui, 1985; Boulier, 1985; Bilsborrow and
Guilkey, 1987; Tsui and Ocha, 1989; McDevitt et al, 1996; Steel et al., 1999). These
reviews differ in their conclusion about the consistency with which access affects use,
in part because of differences in the case studies they survey and in part because the
studies selected used a variety of methodologies and measure of access. However,
from these reviews, it could be concluded that in many cases access hold positive and
negative findings for the effect of travel-time or proximity as determinant of

contraceptive use (Heard, 2005).

Positive findings

Evidences suggest that geographical affects use of modern contraception. In
the early period of family planning promotion, Fawcett et al. (1967) demonstrated the
association between distance to a Bangkok I1UD clinic and the number of users.
Although highly motivated women were willing to travel 200 kilometers to obtain
IUDs, the number of adopters dropped steeply with increasing distance.

Controlling for years since first marriage, number of living children, urban-
rural residence, education, and desire for more children, Rodriguez (1979) found that

in four developing countries, use of modern contraception increased as perceived
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travel time to a family planning outlet decreased. The question of whether perceived
time to services affects use was also taken up by Tsui (1982). She concluded that both
perceived and actual accessibility to family planning can increase contraceptive
prevalence and reduce unmet need.

Besides, in a study of contraceptive availability and use in Costa Rica,
Thailand, Colombia, Honduras, and Nepal, Cornelius and Novak (1983) observed
significant reductions in contraceptive prevalence with increases in time to supply
source. Similarly, a study of Nepalese women provides evidence that travel time can
act as a barrier to contraceptive use by establishing that the proportion of current users
of contraception decreased as travel time to reach an outlet of family planning
increased (Tuladhar, 1987). After controlling for ethnicity and socioeconomic factors,
Chen (1983) found a pronounced depressing effect of time to services on use of
reversible contraceptive methods among Ladinos in Guatemala.

Another study of Entwisle et al. (1984) in rural Thailand recorded a strong
availability effect in their study. In a multilevel model, a macrolevel measure of
accessibility was defined for villages as being less than 4 kilometers from district or
subdistrict health centers. Specifically, living in a village near a subdistrict health
center increased the odds of contraception by 80 percent among women with less than
a primary education.

The study of Hammerslough (1992) of the Kenyan fertility decline in the
1980s indicates that contraceptive availability did not initiate the transition but
probably hastened the decline. His results show that women who lived further than
three hours travel time from a source of contraception were 44% less likely to have
ever used contraception and 42% less likely to be a current user of contraception.

Besides, a substantial body of work shows that perceived and objectively
measured travel time is inversely related to contraceptive use (Hammerslough, 1992;
Tuladhar, 1987; Chen et al., 1983; Cornelius and Novak, 1983; Tsui, 1982).

Steele (1999) examined how selected family planning service variables affect
the adoption of a modern contraceptive method after a recent birth in rural Indonesia.
Specifically, she examine whether women who gave birth to a child in 1991 or later
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adopted a modern contraceptive method and whether adoption of a method is affected
by the family planning services in the village.

The estimated coefficients from the Cox proportional hazards model in this
study informed that five of the eight variables; a family planning worker assigned to
the area who lives in the village; a family planning worker who visited the village in
the last six months; a family planning mobile clinic which visited the village in the
last six months; a family planning post; a family planning distribution post; a sub
family planning distribution post relating to family planning services in the village are
found to be statistically significant. it seems reasonable to conclude that a family
planning worker living or working in the village increases the probability of adoption
of modern contraceptive methods in rural Indonesia since these two indicators have
large effects with strong statistical significance.

Another proxy for accessibility is density of family planning services. Tsui et
al. (1981) conducted an analysis of family planning density on contraceptive use in
Korea, Mexico, and Bangladesh and found that respectively, high family planning
density was associated with a 71, 83, and 54 percent higher probability of
contraceptive use when compared to residents of low density. This strong finding
persisted after controlling for parity, community development, marital duration and
education. Tsui and college used simple notion of density by defining number of
sources within 5 kilometers.

Other studies have reported similar findings. For example, a study in
Morocco showed that availability of family planning clinics and the numbers of
contraceptive methods available at the community level were associated with
adoption, continuation and switching of contraceptive methods (Steel et al, 1999). In
that study, the presence of a government clinic was associated with an increased rate
of postpartum adoption of a method with lower failure rates, while availability of a
pharmacy was associated with a lower rate of discontinuation because of side effects
or health concerns. The number of methods available in the community was positively
associated with the likelihood of postpartum adoption of contraception but was not
related to switching behavior.
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However, the role of geographical accessibility in service utilization also
depend on population characteristic. People differ in their abilities to overcome
distance and in how location constrains their service use. Travel for health care is
strongly effected by demographic and economic characteristics such as income,
occupation, age, and gender. Research indicates that people whose mobile is limited
by low incomes, age, or poor access to transportation are more sensitive to distance,
and thus more likely to use the nearest health care provider (Bashshur et al, 1971;
Haynes and Bentham, 1982).

Therefore, distance could affect use of some methods and not others. Levin et
al. (1999) indicates the plausibility of this interpretation by showing that women who
needed to travel further distances to family planning outlets were less likely to use
IUDs, which require follow up visits.

Negative findings

Some research has found that time, distance, or other proxy of accessibility do
not play an important role in contraceptive use. Mroz et al. (1999) found that most
rural Tanzanian communities in their study had a family planning dispensary within
30 kilometers. However, only 3.2% of the sample population used a modern method.
It could be that proximity to family planning is a major factor in determining use but
not until the fertility transition is under way.

TFR for the Tanzania had declined as a whole from 6.9 in 1978 to 6.3 in
1991/1992, the date of Mroz’s data (Cohen, 1998). A 9.5% change, such as this,
signals the onset of a country’s fertility decline, which is said to commence the year
that total fertility drops to 5 per cent below the maximum observed level (Bongaarts,
2002). However, in the interval between the 1991/1992 and 1996 DHS surveys, rural
fertility dropped less than 5% while urban fertility dropped 25%. With the fertility
transition barely or not at all underway in rural areas of Tanzania, it is difficult to say
that access is not a factor in nonuse.

Westoff and Bankole (1996) analyzed of DHS surveys from 27 countries notes
that access is the least cited reason for nonuse. In another examination of DHS

surveys, even Bongaarts and Bruce (1995) do not dismiss geography as a barrier to



Nisaporn Wattanasupt Literature Reviews / 68

use, but they claim that travel costs, along with monetary costs, are a modest
contributory factor to unmet need for family planning when compared to the social
environment in which decisions about family planning are made.

Bongaarts and Bruce also cite a weakness of the DHS’s method that bears on
their finding that access is not a major contributing factor to unmet need. DHS
surveys limit respondents to only one major reason for not using contraception.
However, it is likely that respondents have multiple reasons for not using
contraception. The DHS would fail to record whether inconvenience, distance, or
travel time were consistently the second or third main reason for nonuse. What’s
more, primary reasons given for opposition to family planning may in part because by
a lack of exposure to family planning service delivery points.

Besides, individuals are familiar with household barriers such as family
member resistance. In order to identify access as a barrier, one must actually attempt
to gain access or learn from others who have made such an effort. The potential for
access to be a barrier cannot be explored by identifying only the primary reason for
not using family planning. This weakness in the DHS also applies to the conclusions
of Westoff and Bankole.

Measurement error may also weaken much research into the effect of
proximity on contraceptive use (Bertrand et al., 1995). As with any survey, DHS
studies may fail to account for the difficulty individuals may have when reporting on
phenomena they haven’t fully considered or attempted. In other words, self-report
may underestimate what barriers individuals face when they attempt to gain access.
Time series analysis indicates that increases in supply side access to contraceptives
can affect use, notably among those who previously expressed no interest in use
(Magnani et al., 1999).

Even have tried to applied GIS techniques to measure accessibility, previous
works like Heard, Larsen, and Hozumi (2004) failed to find a statically significant
relationship between Euclidean distance to family planning services and use of
modern contraception in Malawi. However, it is possible that the category of “modern
contraception” might have been too broad. In other words, the differing spatial
distribution of the availability of specific methods of contraception may have masked
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a distance effect. For example, facilities that offer vasectomy and ligation would only
be available at a subset of facilities that offer modern contraceptives and are surely

less common than facilities that offer condoms.

2.11.2 Availability of contraceptive methods and contraceptive use
behavior.

Since Jain’s work in 1989 several studies try to substantial the assumption
that availability of contraceptive method affects contraceptive. For example, in
Morocco, Magnani et al (1999) found a significant positive effect of the number of
methods available in local facilities on subsequent among nonusers.

In other countries, research specific to Malawi suggests that low utilization
rates were associated with lack of access to modern methods (Kalipeni and Zulu,
1993). Others have found more general evidence that access, as measured by reported
proximity to a supply source, is positive and significantly correlated to modern
method contraceptive use (McDevitt et al, 1996; Steel et al., 1999)

Residing in an area with good-quality services tends to encourage
contraceptive use. For example, a multivariate analysis using a linked Demographic
and Health Survey and situation analysis data set from Peru showed that women
living in high-quality service environments were significantly more likely to be
practicing contraception than were those living in poor-quality service environments
(Mensch et al., 1996). However, the size of the effect of higher quality was relatively
small (an increase of seven percentage points), and the authors speculate that
alternative measures of quality might have shown larger effects.

Contrary to previous finding, a study by Steele et al (1999) that linked
contraceptive calendar data from the 1995 survey in Morocco to service data from the
1992 DHS Service Availability Module (SAM) to examine the effect of the service
environment on pill discontinuation and switching, the availability of three or more

methods in the local area did not effect overall pill discontinuation.
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2.12 Conceptual framework and Research Hypotheses

Ultimately this study is interested in determining the access to quantity and
to quality of family planning service on contraceptive behavior. The conceptual
framework in this study benefits from Anderson’s behavioral model of health care
utilization and Jain’s framework of quality of care with some modification. In this
conceptual model, health seeking behavior is postulated to be determined by a set of
predisposing, enabling and need factors (see figure 6). These factors influence
contraceptive behavior.

For “predisposing characteristics” which describe the *“propensity” of
individuals to use services, this study used indicators gathering from many literatures
to acquire factors affecting to contraceptive behaviors. Multiple aspects of
predisposing were groups into four issues as follow: Demographic (age, ethnicity),
socioeconomic (education, occupation), fertility (number of living children), and
method issues (contraceptive method use and postpartum status).

This study use two measures as proxy of geographic access, travel time and
density of public family planning services facilities within 10 kilometers. Accurate
measure of these two spatial factors is now obtained with geographic information
system (GIS) analytical technique. However, this ~ behavior ~ model integrated
geographic access variables as the mean factors that enable individual to utilize health
service.

In addition, one element of quality-of-care framework based on the six
elements of service quality defined by Jain (1989), the method-choice potential, is
addressed as a proxy variable for access to quality. Jain indicated that availability of
multiple methods improves adoption and continuation of use. This study views the
choice of methods available as a key component of service quality which enables
women to continue doing contraception.

The last aspect of the Health Behavior Model is “need”. Need is a
significant factor because if person perceive the seriousness of the illness, they will
call for help or advice. Hence, in this study, contraceptive intention to spacing or
limiting childbearing represent a need factor for measuring contraceptive use behavior
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Need factors
Contraceptive intention

Predisposing characteristics
1. Demographic factors

- Age
- Ethnicity
2. Socioeconomic factors Contraceptive use dynamics
- Education
- Occupation A Postpartum
2. Fertility factors R A Adoption
- Number of living children i A Discontinuation
- Currently postpartum infecundity A Switching
4. Contraceptive method factors A Failure
- Method use

Enabling resources
Geographical access: Access to quantity
- Distance to the nearest FP service
- Density of FP services
Quality of care: Access to quality
- Availability of contraceptive
methods at the nearest FP facility

Figure 6 A conceptual framework for the role of family planning program in

contraceptive behavior

Hypothesis:

The main objective of this study is to investigate whether accessibility to
quantity and quality of family planning services. The following hypotheses to be
explored according to concepts and literature reviews:

1) Women who have better accessibility are more likely to adopt a modern
contraceptive method after giving a live birth.

2) Women who have better accessibility are less likely to discontinue
contraceptive.

3) Women who have better accessibility are less likely to practice
contraceptive failure.

4) Women who have better accessibility are more likely to practice

contraceptive switching
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CHAPTER 3
RESEARCH METHODOLOGY

There are two main objectives in this research. The first objective is to
explore the changing behavior of married women who have used contraception during
1999-2004 in order to understand the overall effectiveness of the family planning. The
second objective is to examine how accessibility does affect to contraceptive use
behavior of client.

Regarding to these two objectives, two forms of analysis are carries out in
this study, Event History Analysis and Spatial Analysis. These two forms of analysis
required specific data, data management and analysis techniques. Then details of the
research methodology are covered two headings 1) Methodology for the Event

History Analysis and 2) Methodology for Spatial Analysis.

3.1 Methodology for the Event History Analysis
3.1.1 Source of data: Data used in this Event history analysis were from the
following sources:

3.1.1.1 Data from the Kanchanaburi DSS

To address the objective of examine the contraceptive use dynamic
among married women in reproductive age, The Kanchanaburi DSS’ data of the
second round (2001) till the fifth round (2004) were used. This survey has been
implemented by the Institute for Population and Social Research (IPSR), Mahidol
University, Thailand.

The Kanchanaburi demographic surveillance system conducted in 100
villages/census blocks in Kanchanaburi province. All households in the village/census
blocks were enumerated between 1% July and 15™ August of each round of the survey.

From this Kanchanaburi DSS, there are two main data using in this
event history analysis. First is the contraceptive use calendar from four rounds (2001
to 2004). Even the contraceptive use calendar data starting to collected in 2001, but
there are contraceptive calendar data dates back to year 1999. With this retrospective

information, there are contraceptive calendar data for event history analysis of
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contraceptive use dynamic since 1999 till 2004, the observation time period of this
study.

The calendar contains monthly contraceptive histories for the
previous 6 years for all married women who had ever done contraception. For each
month, respondent were required to indicate their maternity status (whether they were
pregnant or give birth or terminated a pregnancy) or contraceptive use status whether
they were use or nonuse. If they did contraception, the type of contraceptive use were
specified. Besides if the respondent stopped doing contraception in that month, she
was asked the reason for discontinuity. This contraceptive calendar helps to identify
precisely the timing of events.

Data from women’s individual questionnaire is a second source of
Kanchanaburi DSS data using for this event history analysis. These personal data
provide background variables such as socio-demographic, migration history and
fertility intention in order to link to the examination of determinants of each type of
contraceptive use dynamic. Some of these individual backgrounds such as migration,
fertility intension were time vary variables which might changed over the observation
time.

In order to understand more of the relationship between women
personal data and contraceptive data, table 6 shows the date of interview, the
availability of data and selected time of data is used. This table will be useful when

preparing a data structure for event history analysis.

Table 6 Duration coverage of women personal data and contraceptive calendar data

by year of survey.

Year of Survey Duration coverage of women Duration coverage of
personal data Contraceptive Calendar data
2000 Aug/Sep’99 — July/Aug’00
2001 Aug/Sep’00- July/Aug’01 Jan’99 — Aug’01
2002 Aug/Sep’01- July/Aug’02 Jan’01 — Aug’02
2003 Aug/Sep’02- July/Aug’03 Jan’02 — Aug’03
2004 Aug/Sep’03- July/Aug’04 Jan’03 — Aug’04

Furthermore, based on the objectives of this study, ever-married
women in reproductive age (15-49) were the population in this study because in

Thailand asking about contraceptive use and fertility is a sensitive issue for unmarried
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women. Due to this study interested only contraceptive behavior, then for those did
not practice contraception during the observation period were excluded. After
merging all ever-married women from year 2001 till 2004, the total number of women
in this study is 11,813. Hence, the analysis is based on episodes of contraceptive use

and non-use among these 11,813 women.

3.1.1.2 A primary data collected from Kanchanaburi health service
provider

Because this study interest to examine the relationship between macro-
level changes and micro-level individual behaviors, hence, data from public health
service provider is required. Family planning provision data from all public health
service providers in Kanchanaburi province were collected by applying the health
service history calendars designed by Axinn et al (1997).

In Kanchanaburi province, there are 144 health service outlets and 15
public hospitals in year 2004. All public health service providers were asked
retrospectively for family planning provided between 1999 till 2004, the same period
of women calendar in order to include dynamic event-history measures of contextual
change over time of individual’s lives.

In the form of the health service history of Axinn et al., specifying time
units such as days, weeks, months or years must be chosen depending on the aim of
the study. This time unit and interested events run across the top forming column
heading designed to provide cues to aid recall of the timing of service changes.
Substantive domains run down the side forming row headings. In the health service
calendar, the years in which the health service opened to the public was questioned.
Besides, the domain question on the calendar is types of contraceptive methods

available (see appendix B).

3.1.2 Data Management for the Event History Analysis
3.1.2.1 Evaluating data quality

Retrospective reporting of contraceptive use dynamics rely heavily on
the ability of respondents to accurately recall events. The quality of the data may

occur on an array of factors, including training of interviewers, recall ability of
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respondents, type of contraceptive methods that predominate in a country, and
average duration of use (Curtis et Blanc, 1997). If this occurs, it would affect the rate
of contraceptive use dynamics and can bias the results of the analysis. For example,
the under report of unintended pregnancies would bias failure rates downward
(Jejeebhoy, 1991). Hence, evaluation of data quality is a necessary thing before doing
an analysis.

1) Seam effect

Since contraceptive calendar demands on the respondent to recall
detailed information for a relatively long period prior to the survey, then recall
problems are a major cause of concern. One recall problem is generally called the
seam effect.

The seam effect appears when we plot the changes in responses from
one month to the next. The month-to-month differences are typically small between
months in the same interview, but they increase dramatically between transition
months where data come from two difference interviews. Then the transition month is
on the “seam” between the two response periods for wave ¢ and the start of the
reference period for wave #+/ of a panel survey. Hence, the “seam effect” is the
finding that month-to- month change in response tends to be large for the seam month
than for the adjacent month of the seam (Rips et al, 2003).

For example, figure 7 shows that data from month 1 to month 4 come
from the same interview while transition month between month 4 and 5 is across the
seam between two difference periods. For the seam month, there is an abrupt increase

in the number of changed response.
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Figure 7 An example of the transition month showing seam effect

The seam effect becomes a problem for longitudinal survey is because
it produces spurious change which can create serious interpretative problems for the
result of such survey (Rips et al, 2003). Hence, checking the seam effect is a
necessary thing before doing an analysis.

This study used contraceptive calendar from four wave data (2001-
2004) of Kanchanaburi DSS. But data in year 2001 can recall contraceptive data
to year 1999. Hence, when merging these four waves; transition months where data
come from difference wave are in month 24, 36 and 48, respectively.

For checking the seam effect, it can be detected by graphing the
transition month where data come from two difference interviews or use life table to
show any significant happened. As mentioned above if the finding shows that month-
to- month change in response tends to be large for the seam month than for the
adjacent month of the seam, there is a present of the seam effect.

This study checked the absence of seam effect by graphing the
transition month. Results from figure 8 show some evidence of change on month 24,
36, 48 for the seam month of postpartum adoption, contraceptive discontinuation and
contraceptive switching. But there is not much significantly affect for contraceptive
failure because the change doesn’t tend to be large for the seam month. However, in
order to eliminate the seam effect’s problem these seam months would be controlled

in regression analysis.
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Figure 8 Distributions of respondent reported in month of contraceptive use

dynamics, 1999-2004

2) Heaping of data
For demographer, heaping of data becomes an important issue because
it is a marker of poor data quality which can lead to an underestimate of demographic
rate. Heaping of reported duration of use is also a potential source of bias in the data,
since it indicates the tendency for respondents to report certain digit/duration more

often than they report others. According to Lesthaeghe and Page (1980) rounding
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errors often lead to heaping are at 3, 6, 12, 18 or 20 and 24 months with
retrospectively reported durations.

Heaping usually occurs in the process of collecting and compiling
large amounts of data, especially in developing countries. It’s well known that
retrospective data collection is hampered by memory or recall problem in the past life
events, resulting in misreporting (Mills, 2000).

Besides, this heaping can also be detected by graphing the reported
duration of segment of use or use some index like Meier or using life table to show
any significant happened on heaping. In the absence of heaping by graphing, the
distributions would be expected to decline smoothly across duration (Curtis and
Blanc, 1997).

Figure 9 shows the distribution of reported duration of completed
segments for each contraceptive use dynamics in order to check the absence of
heaping. These lines show a strong heaping at 12 months’ duration for contraceptive
discontinuation, but moderate heaping at 12, 24, 36, and 48. However for
contraceptive switching, heaping is particularly pronounced at 3 and 12 months’
duration, while there is a little heaping at 24, 38, and 48 months’ duration.

Regarding to duration of completed segments of contraceptive failure,
the lines does not show substantial heaping while there is no heaping for postpartum
adoption.

However the strong heaping might substantial affect the quality of data
when estimate analyses. Therefore, in order to eliminate the effect of this heaping
duration of segments, they should be controlled for the heaping effects, especially in

12 month’s duration.
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Figure 9 Percent distributions of reported duration of completed segments of

contraceptive use dynamics

3) Missing data

Problems of missing data are perceived in empirical social science
research. Basically, there are three types of mechanisms that can produce missing
values (Little and Rubin, 1987; Allison, 2001). First missing data is called missing
completely at random (MCAR) if a missing response occurs purely by chance.

Technically, missing data are said to be MCAR if the probability of a missing
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response is independent of all the (measured and unmeasured) characteristics of the
individuals under study.

The second type of missing data mechanism is called missing at
random (MAR). In this case, missingness does not depend on the missing values.
Missingness may, however, depend on other observed characteristics of the
individuals. For example, consider a study with income as a key variable of interest. If
less educated individuals tend not to report their income, the missing income values
may be MAR because whether an individual responds depends on his or her
education.

Statistically, the most problematic type of missing data are missing not
at random (MNAR), or nonignorably missing data, for which missingness is related to
the value that would have been observed. In the above example, missing income will
be called MNAR if individuals with high or low income tend not to report their
income.

Due to event history analysis required completely data as most as
possible; hence fixing these missing data would help when doing an analysis. Hence,
this study tries to handle problems of missing data for time-varying predictors and
time by using imputation strategies. According to Singer and Willett (2003) the three
most popular approaches to handle with missing data are

1. Use the most recent assessment. For this approach, it will carry
forward each MOOD assessment until the next one is available.

2.Compute a moving average based on the most recent and several
past assessments. As last value may not be the most meaningful, a more stable
estimate of the underlining value may be obtained by averaging the most recent value
with several previous ones.

3.Interpolate between adjacent assessments. Interpolating between
adjacent assessments will provide more accurate values than those based solely on
measures gathered in the past.

These three approaches are applied to fix missing data for both time-
varying variables and time by setting as rules for this study. Rules used to handle
missing data in this study are shown in appendix E.

However I gave an example of applying some of these approaches in
this study. As the first rule to use the most recent assessment, it was applied to fix

missing data on “contraceptive method” women use. For example, if the last report on
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contraceptive woman used March 2000 was IUDs, and then there was missing data
until December 2000 which the reported of contraceptive method was pill. Hence,
IUDS would be carried forward from March 2000 till December 2000. Besides, if
woman had reported she was sterilized and all data forward were missing, this

sterilization would carry forward.

3.1.2.2 Data preparation for contraceptive use dynamic analysis

The basic data required for an event history analysis are the time at
which an individual enters the risk period and the time at which an event occurs or the
timing of the end of the observation period which is called right-censored cases. In
addition, information on any change in background characteristics is desirable so that
appropriate time-dependent covariates may be constructed.

In an analysis of contraceptive use dynamic, contraceptive histories,
containing information on the methods used and durations of use, pregnancies and
their outcomes, are necessary. From these data, it is required to reconstruct before
fitting a discrete-time model for multiple state and competing risks.

For estimating a discrete-time event history model, the data must be
first expanded in order to record for each discrete time interval of each episode. From
person-based file, data will be restructured to be a person-period file.

This computation of data set in this study was created by month-by-
month records. The expanded dataset using one month intervals has 767,845
observations. Hence, it generated an extremely large data set, but with increasing
computational power and storage this problem is becoming a less severe problem and

the data set become manageable.

3.1.3 An analysis for Event History Analysis

There are 2 forms of analysis in this Event History Analysis. First,
descriptive tables are used to examine rates of contraceptive use dynamic. The second
form of analysis examines determinants of contraceptive use dynamic, using a
discrete-time event history model.

The unit of analysis in the descriptive analysis is an episode of
contraceptive use and non-use. An episode is defined as duration in months of
uninterrupted use that may or may not have ended by the time of interview (United

Nations, 2004). For example, a pill-use episode is seven months long is mean seven
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months of continuous pill use, proceed and following by something else. Similarly, a
non-use episode would consist of some number of months during which women use
no method.

In this analysis, there are four types of episode in the data set. (1) an
episode of use is defined as a period of continuous use of a specific contraceptive
method: A switch to another method initiates a new episode of use. (2) pregnancy,
pregnancy outcome or postpartum period is an episode reporting about pregnancy
status and outcome of that pregnancy which might be live birth, or ending in a non-
live birth, including postpartum period such as amenorrhea breastfeeding (3) non-use
episode (not pregnant) is an episode which a women used no methods (4) reasons for
contraceptive use ended. If an episode of contraceptive use end within the calendar,
the woman was asked why she discontinued used. Reasons might be become
pregnant, or afraid of side effect,

The analysis is restricted to the contraceptive experience of couples
who are married; hence, women who did not married and did not use contraception
during the period covered by the calendar are not included in the analysis. Besides
women who were sterilized before the periods covered by the calendar is also
included in the analysis even though the failure rate is very low in most societies in
order to check for the quality of sterilization.

Furthermore, three months prior to the survey are eliminated in order
to avoid underreporting of 3 first months of pregnancies which may effect to
underestimate of contraceptive failure rate (Goldman et al, 1980; Curtis, 1997).

The final model fitted is a two-level model with individual women at
level 2 and the episode of use or non-use at level 1.

Besides there are two forms of analysis are carried out in this studied.
First is a descriptive analysis where Kaplan-Meier are used to examine probabilities
of contraceptive use dynamics; contraceptive adoption (postpartum adoption),
contraceptive discontinuation, contraceptive switching, and contraceptive failure.
Second is a statistic analysis. In order to understand the predictors like the effect of
accessibility on a particular outcome of contraceptive behavior such as failure or

switching, logistic regression is used.
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3.2. Methodology for Spatial Analysis.

Because this study would like to refine a measurement of accessibility to the
nearest family planning service to individual level, then Geographical Information
System (GIS) techniques; Weight-distance used for calculate travel time to the nearest

clinic and Kernel Density for calculate density of service provider within 10 km..

3.2.1 Sources of data

3.2.1.1 Topographical map from the Royal Thai Survey

Department (RSTD) and the Ministry of Natural Resources and Environment.

For this research, I obtained 1:50,000 topographical maps of
Kanchanaburi province from the Royal Thai Survey Department (RTSD). The vector
L7018 series of the Royal Thai Survey map of Kanchanaburi province was updated in
year 2003. This map series reference to the WGS1984 geographic coordinate system
which projected by The Universal Transverse Mercator (UTM) zone 47.

The Ministry of Natural Resources and Environment provide boundary
of district and transportation which last modified in year 2001. The scale of this map
is 1:50,000 which has projected coordinate system as The Universal Transverse
Mercator (UTM) zone 47 according the WGS1984 geographic coordinate system.

This transportation map is necessary for measuring accessibility.

Hence, maps acquiring from these two sources provided detailed
information on the political boundary, transportation system, elevation contours, and
the hydrography of the district (see appendix C)

3.2.1.2 The Global Positioning System (GPS) of married women
homestead

All 10,536 homesteads of married women in this studied were
positioned by the Kanchanaburi Project staff carry hand-held global positioning
system (GPS). Among this 10,536 homestead, there are 11,813 married women for
this study. The reason why number of married women (11,813) is greater than number
of household (10,536) is because in some households, there are women greater than 1.

However for each woman she has to have her own positioning

coordinate, then there are processes to create positioning for women who live in the
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same household. Since there are 19,686 households position which WGS1984 latitude
and longitude coordinates for the whole Kanchanaburi DSS, it had to joint table of
11,813 married women which doesn’t have latitude and longitude coordinates with
19,686 homesteads by using the joint command “many to one”. After joining by using
individual ID, it is found that there are 11,192 married women who now have latitude
and longitude coordinates while 621 women (5.2% of 11,813) don’t have latitude and
longitude coordinates yet. Even there is only 5.2 percentages of married women, but
when applying this incomplete GIS information with information from event history
analysis, there will be a problem. Hence it has to create location for these women.

The process of creating a location of 631 women started from using
geocoding reference tool in address locator in ArcGIS9 to compare with a position of
women who already got a coordinate. This step will make a nearby coordinate for
unknown location women. From this process, 637 women would have her owned
coordinate. After creating position coordinate, merge these coordinates of 637 with
the 11,813 women. Then all women are ready for GIS analysis. The positioning

coordinates of all married women in this study show in figure 10.

Figure 10 Distributions of 11,813 married women in Kanchanaburi DSS’s studied

arca.
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3.2.1.3 The Global Positioning System (GPS) of Public Health service outlet

In order to examine the interaction between supply and demand, the
location of sub-district health centers are needed for measuring accessibility to public
family planning outlets. The coordinates for all public health centers in Kanchanaburi
province obtained from the Kanchanaburi Provincial Health Office. Due to there are
some health service outlets just established during the observation period, hence,
these coordinates were then entered in the GIS by creating layers according to family
planning method providing by health service outlet in each year during 1999-2004.

Number of public health center is shown in table 7.

Table 7 Number of health service outlet during 1999-2004 by district.

District Year | 1999 2000 2001 2002 2003 2004
Muang 23 23 23 23 23 23
SriYok 13 14 14 14 14 14
Bor Ploy 7 7 8 10 11 11
Sri Sawat 10 10 10 10 10 10
Tha Maka 14 14 16 16 16 16
Tha Muang 15 15 15 15 16 16
Thong Phaphum 14 14 14 14 14 14
Sangklaburi 9 9 9 9 9 9
PhanomThuan 10 10 10 10 10 10
LaoKwan 14 14 14 14 14 14
Dan Makamtia 9 9 9 9 9 9
NongPlue 7 7 7 7 7 7
HuayKrachao 6 6 6 6 6 6
Total | 151 152 155 157 159 159
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In order to measure the difference access to all types of family
planning provider and specific type of family planning provider, it has to create 3
layers: a layer for all types of family planning provider, a layer for hospital and a
layer to subdistrict health service center. A major reason is because hospital and
sub-district health service outlet provide some difference types of contraception. For
sub-district health service outlets, three major contraceptive method provide are pill,
injection, and condom while hospital can provide IUD, implant, sterilization,

injection, pill and condom.

3.2.3 Spatial Analytic Methods

As Tobler’s first law of Geography stated that “Everything is related to
everything else, but near places are more related than far places” (Tobler, 1969), this
truth is a fundamental geographic principle for spatial analysis. This study would like
to apply two spatial analytic techniques of GIS to measure spatial accessibility to and
availability of family planning outlet and contraceptive method choice.

3.2.3.1 Spatial analysis for measure accessibility to the nearest family
planning service outlet.

As geographic access is an important determinant of treatment seeking
behavior, then it is important to develop accurate measures of availability and
accessibility. One purpose of this study is to test whether accessibility to health
service outlet make a difference to contraceptive use dynamics. Hence, the more
accurate measurement for these two dimensions of geographic access was applied by
using GIS.

Traveling to and from the health care providers is one of the many cost
associated with receiving treatment. Normally there are at least three alternative ways
to measure this cost of traveling (Fortney, 2000) which are Euclidean distance, road
distance and travel time.

For this study I decided to select travel time as a measurement of
geographical accessibility. There are two reasons for choosing this travel time. First is
because the most accurate measure of accessibility is the one-way travel from an
origin, women household to the closet destination, family planning service provider.
Second is because the Kanchanaburi province is a mountainous area which can have a

cost of traveling. Then the cost-weighted distance is a GIS tool that will help to
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calculating the cost of travel from women household to the nearest health service
outlet.

Weight distance functions apply distance not in simple distance
measure but in cost units. This weight distance functions required a source grid and a
cost grid. A source grid can contain single or multiple zones, which may or may not
be connected. A cost grid assigns impedance in some uniform unit measurement
system that depicts the cost involved in moving through any particular cell. The value
of each cell in the cost grid is assumed to represent the cost-per-unit distance of
passing through the cell, where a unit distance corresponds to the cell dimensions. As

mention earlier that for this study, these costs are specifically travel time.

3.2.3.2 Spatial analysis for calculating availability of contraceptive
method provided at the nearest public family planning provider.

Processes of calculate availability of contraceptive method provided at
the nearest public family planning provider is extended from the measurement of
access to the nearest family planning service outlet. Due to the objective is to know
number of contraceptive method provided at the nearest health service in each year
during observation period, hence, it is necessary to acquire contraceptive method
which the public health provider provided.

Data getting from the Contextual History Calendar provides information of
contraceptive methods which each public health provider supplied in each year during
observation period. Generally these data become a community data which everyone in that
community has to share the same information, but this study can find the least-cost-
accumulated distance to the nearest public heath provider by ignoring a community boundary
and can specify which contraceptive method the nearest provider provided in each year as
well.

3.2.3.3 Spatial analysis for calculating availability of family planning
facilities.

As higher density of services increase the convenience of access the services,
hence, this study hypothesis that density of contraceptive service availability will have
effect on a person’s perception of conception, making it seem common place and
acceptable. Then a density is another proxy for access to quantity of family planning

outlet in this study.
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ArcGIS 9.1 provide the ability to account for neighborhood effects of service
availability presence by modeling density using a technique called kernel density
estimation. Kernel density is like a point density which work by finding number of
points inside the search radius for a cell and then dividing that number by area of the
circle. If the population field is specified, then the attribute value inside the circle is
summed instead of the number of points. Hence, the result is the value density for
each cell. Unlike general point density, kernel density fit a smooth curved surface

over each input point whose shape is the circle defined by the search radius.

3. 3 Variables

3.3.1 Dependent variables.

In this study, key indicators of contraceptive use dynamics are presented in
four types which are contraceptive adoption after giving live birth and after stop doing
contraception, contraceptive discontinuation, contraceptive switching, and
contraceptive failure. These indicators include the probability of difference aspects as
shown in appendix F. However the study of these 4 indicators can help to understand
the whole process of contraceptive use behavior which is significant for the
assessment of family planning provision quality.

Outcome 1: Post-partum adoption

Post-partum adoption is an analysis of contraceptive adoption after
giving a birth and women are in a post-partum period such as breastfeeding,
amenorrhea, or giving a live birth. The transition is from non-use after live birth until
the first use of contraceptive method. An event occurred when the women adopted a
modern method of contraception (IUD, oral pills, condoms, injectables, sterilization)
after the index pregnancy. This is a postpartum modern method adoption. Since
Thailand’s contraceptive is already in a mature state (CPR is 79% in 2003),
encouraging Thai women is have a first time adoption is less significant than doing a
postpartum adoption.

This postpartum adoption analysis is important for family planning
program evaluation because it help to understand women contraceptive behavior after
giving a live birth. Due to women who discontinue doing contraception after giving a
live birth is still being a risk group of conception, hence, they may be at risk of having

an unintended pregnancy.
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The analysis sample consists of live birth between January 1999 until
June 2004. Women who are not giving a live birth in Kanchanaburi DSS area are
excluded because these women may not live in the same cluster area. Fortunately that
Kanchanaburi DSS have monthly information of migration during the observation
period, hence this study could be possible to check whether these women are in the
cluster area of KDSS study. Besides, women who become pregnant again before
adopting a contraceptive method or women who had not adopted a method by the
time of survey are treated as censored observations as well.

Outcome 2: Contraceptive discontinuation, expose to risk of pregnancy

Contraceptive discontinuation refers to episodes that were followed in the
next month by non-use. Among women who abandon use, there are those who
abandon and remain exposure to risk of pregnancy and not expose to risk of
pregnancy (menopause, cut ovary). This study examined only women who expose to
risk of pregnancy because it can increase the risk of an unintended pregnancy.

For contraceptive discontinuation but expose to risk of pregnancy is
defined as episodes that were discontinued because of side effects, health concern,
accessibility/availability, desire to get pregnant, infrequent sex, desired for more
effective method, inconvenience of use, cost, menopause/infecundity, marital
dissolution and other specified reasons. These reasons of contraceptive
discontinuation were group as non-use but risk of pregnancy (see appendix D for code
111). Besides, the dominant specific reasons like desire to switch to another method

and failure are exclude from this analysis.

Outcome 3: Contraceptive switching

The analysis of contraceptive switching focuses on three types of
switching behavior: switching to another modern method (The IUD, an injection,
Norplant, condom, vaginal methods); switching to a less efficient method (periodic
abstinence, withdrawal, a traditional methods), switching to more efficient method.
Contraceptive switching means that an episode of use of a modern, temporary method
is follow immediately in the next month by use of another modern contraceptive
method.

Right censoring occurred when women exited the observation period

while still using a modern method of contraception. Besides, episode of contraceptive
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use that ended for reasons other than switching to other temporary method, including
sterilization were treated as right-censored observation.

Besides at any point of time, woman has several possible ways in
which an episode may end described as competing risk such as multiple reasons to
discontinue or several method choices to switch to. In the competing risks situation
for contraceptive switching in this study, there are five method choices women
switched to defined as: pills, injection, [IUD/Norplant, condom and others methods.

High rate of switching among modern methods may be as either a
positive or negative indicator of program quality because high switching rate may
reflect an adequate range of available methods or, on the other hand, poor counseling
regarding the initial method choice, poor management of side effect, or intermittent

supplies of original method.

Outcome 4: Contraceptive failure

It is clearly that contraceptive failure is of interest because it leads
directly to an unintended pregnancy. Failure is defined as episodes that were ended
because the respondent said she got pregnant while using the method.

Fortunately that in contraceptive calendar, there are questions asking
about pregnancy history and codes which reported contraceptive failure status such as
getting pregnant while using contraceptive method. Then it could be possible to
classify women who did contraceptive failure. All codes informed contraceptive

failure status was grouped as code 112 (see appendix D).

3.3.2 Explanatory variables
The main focus of this study is the impact of contraceptive accessibility on
contraceptive use dynamic. The defining of accessibility variables include indicator of
both access to quantitative (travel time and density of service provider) and access to
quality of availability service based on the six elements of service quality defined by
Jain (1989). However data available on service quality are limited and the appropriate
indicators for five of the six elements of Jain quality of care framework could not be
identified. Then the only element of the quality of services that can be address in this
study is the method choice potential.
Details of service variables are given as travel time and density of service

provider indicate physical access to family planning services. Measure the choice of
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method availability at the nearest facilities represented access to service quality.
Because different methods may be provided at different type of facilities, number of
available methods is calculated across all types of facility from the nearest provider.
The data on sources of supply are obtained from GIS. Each woman has her own data
on these service accessibility and availability.

A number of individual variables were also included in the models. These
covariates are theoretically associated with the basics of the Health Behavior Model
(HBM) of Anderson, Concept of Access to Quality of Care of Jain and also factors
that they have been shown to be associated consistently with contraceptive behavior
in other studies (Hotchkiss et al, 1995a; Steele and Choe, 1997; Entwisle et al, 1997).

Hence, explanatory variables for each type of contraceptive are classified into
three sets: 1. Predisposing: 1.1) Demographic factors 1.2) Socioeconomic factors 1.3)
Fertility factors and 1.4) method factors; and 2. Enabling: Accessibility to and
availability of family planning services and supplies. 3. Need: contraceptive intention.

Details of these variables have shown as follow.
1. Predisposing characteristics:

1.1) Demographic factors

Age: Age is a women’s age at the start of episodes begun before the
observation period. This study is able to construct age as a time varying variable by
expanding age data from the start of episode in month till the end of observation
period.

Ethnicity: Ethnicity were combine to form a single, three category variable:
Thai, Burmese and other ethnic such as Cambodian, Laos, American etc..

Due to Kanchanaburi province shares a long border with Myanmar, hence
there are variety of ethnic groups and migrants from Myanmar including Mon, Karen,
and Burmese migrate to this province. Then woman reported her ethnic in one of

these minorities group was classified as a Burmese. However, Thais is a reference

group.

1.2) Fertility factors
Number of living children: This variable refers to the number of living

children woman have at the start of segment of use. It consists of three groups:
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childless women, women who have one or two children and those who have three or
more than three children as the reference group.

For checking the consistency of number of living children women reported,
this study used questions asking about child death and number of child death getting
from pregnancy history and live birth data getting from contraceptive calendar. If
there is a year that report of birth in contraceptive calendar and the number of living
children was added, this means data is consistent. But if there was a birth reported in
contraceptive calendar, but there was no additional reported on number of living
children, this study would add the number of living children for those women
automatically. This correction is base on the assumption that the contraceptive
calendar is reliable.

Another question remain for the consistency of data is if there was birth
reported in contraceptive calendar, but there are more than one child reported in
number of children in that year, this study would keep the number of children as
women reported in a year that women gave birth because some women may delivery
twin or in one year she may gave birth more than one time. By the way this study

treated the number of living children as a time varying variable.

1.3) Contraceptive method factors

Method use: Each episode of contraceptive use was coded according to the
method use during that episode. However, in case that some women performed
contraceptive method mix, the most effective method was selected. The methods are
code as seen in appendix F.

This study focuses on the five main modern, permanent and temporary
methods that were most frequently used among Thai women: 1) Female sterilization,
2) Intrauterine device (IUD) and implant 3) Injectables 4) Pills, 5) Condom, and
6) Others method i.e. natural methods and traditional methods.

Besides, IUDs and implants are grouped together because they are both
longer-term reversible methods that required a health worker to insert and remove
them. This requirement make the users of these two methods to be proactive to
discontinue use and to have contact with the health system at the time of this continue.

Although traditional methods of contraception, when used correctly, also

provide varying degrees of protection against pregnancy, and it is possible that
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programmatic factor may influence traditional method use and/or switching from

traditional to modern methods, this is beyond the scope of this study.

Currently postpartum infecundity: In order to determined the effects of
postpartum period on the initiation of contraception, women who had not experience
resumption of menses by the time of the survey like giving a live birth, non-use after
live birth, post-partum amenorrhea or breastfeeding were included in the analysis.

Due to postpartum women can be classified into two categories of exposure
to the risk of pregnancy: unexposed and exposed (Thapa, 1992). Then, in this study
unexposed women included those who were breastfeeding and amenorrheic while
exposed women included those who are not doing contraception after giving
childbirth.

Time-varying covariate for each month were constructed for postpartum
status. In addition, for those who are unexposed are the reference group.

This currently post-partum infecundity variable is only used for the analysis of

postpartum adoption.

1.4) Socioeconomic factors

Education: Level of women’s education refers to the highest level of
education women complete at the time of the survey in each year during 2000 till
2004. This variable was grouped as follows: no schooling, compulsory school, higher
than compulsory school.

In the Thai formal education system, there are changes in compulsory
schooling. Until 1978, compulsory education in Thailand was four years in lower
secondary level (Jampaklay, 2003). During 1978-1991 compulsory schooling
education was increased to be 6 years, followed by three more years in lower
secondary level and another three more year in upper secondary level. The latest
compulsory education was changed in 1991 for 9 years, followed by six years in years
in lower secondary school and three more years in upper secondary level.

Due to this study wants to capture the effect of additional level of education
instead of additional year, therefore, education attainment were grouped into three
groups as no schooling, compulsory school and higher than compulsory education.
Because of changes in Thai education system, it has to take birth cohort into account

to categorize education attainment for compulsory school.
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For women born between 1959-1964, categorizes of compulsory education
are: finished primary school for 4 years as compulsory education, finished some
education beyond four years in lower primary level was higher than compulsory
education. For individual born during 1965-1977, compulsory education was for those
who finished 6 years in primary school and for those who had some more years
beyond were higher education than compulsory school. Last birth cohort is women
who born since 1978, if they finished the secondary level in 9 years, they were
counted in compulsory education. But if they finished higher than secondary school
level, or more than 9 years, they were grouped as higher than compulsory education.

Additionally, level of education can change from the start of the segment to
the time of survey; hence, these variables were treated as the time varying variable.

Women whose education was higher than compulsory school are the reference group.

Occupation: Kanchanaburi province is one of an important producer of
plantation crops in Thailand. Hence agriculture is a major occupation in this province.
According to the Kanchanaburi DSS during 2000-2004, more than forty percent of
female are in agriculture business. Hence occupation in this study was indicated by
dummy variables for not working, working in agriculture sector, and non-agricultural

occupations, with those who are not working serving as the reference category.

2. Enabling resources: Accessibility to and availability of family
planning services and supplies

The main focus of this study is the impact of indicators of family planning
service provision on contraceptive use dynamics. Fortunately that with and in
methodology for measuring the accessibility to health service by using a Geographic
Information System (GIS), factors relating to the family program operate at an
individual level.

Thailand nowadays has gone through a higher advance in medical and health
service. People are more educated with adequate knowledge on family planning and
contraceptive methods and services are more widely provided by the government and
private sector. However in the 1996 Thailand National Contraceptive Prevalence
Survey (Chamratrithrirong et al.,1996) showed that the government services have
become the most popular. Besides public health service is a major source of

information and supply which help clients to meet their need in fertility regulation and
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do contraception with healthiness. That’s the reason why in this study selected the
public sector as an interesting target group.

In addition, this study use three measures to proxy accessibility exposure,
travel time to the nearest public family planning provider, density of public family
planning provider, and availability of contraceptive method at the nearest public
family planning provider.

Travel time to the nearest public family planning provider: Data getting from
GIS analysis provided a least-cost-accumulated distance to the nearest public heath
services in each year during 1999-2004 for using in statistic analysis. For those who
move out from the studied areas were treated as missing cases. Hence, all cases in
statistic analyses were only those who stayed in the studied area during the
observation period.

In order to clarify the effect of Traveltime to contraceptive use behavior, this
study classified the Traveltime into 3 groups according to the distribution of data as
follow: 1) spend less Traveltime to the nearest public health provider (less than 5
min.) spend moderate Traveltime to the nearest provider ( 5-30 min.) and 3) Spend a

lot of Traveltime to the nearest provider more than 30 min.)

Density of public health service:  As higher density of services increase the
convenience of access the services, hence, this study hypothesis that density of
contraceptive service availability will have effect on a person’s perception of
conception, making it seem common place and acceptable. Then a density is another
proxy for access to quantity of family planning outlet in this study.

ArcGIS 9.1 provide the ability to account for neighborhood effects of service
availability presence by modeling density using a technique called kernel density
estimation. Kernel density is like a point density which work by finding number of
points inside the search radius for a cell and then dividing that number by area of the
circle. Hence, the result is the value density for each cell. With this potential of GIS
techniques, it could be able to measure density of public health service provider for
each individual. Due to Kanchanaburi is a mountainous area, hence the search radius
using in study is 10 kilometer. Results getting from this kernel density represent a

number of public health providers per square kilometer.
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To clarify the effect of service density on contraceptive behavior, this study
classified service density into 3 categories: 1) low density (less than 1) 2) moderate

density ( 1-2 ) and 3) high density (more than 2)

Contraceptive method availability at the nearest public health center: As the
objective in defining access to quality of family planning services based on the six
elements of service quality defined by Jain (1989), however, the data available on
service quality getting from contextual history calendar are limited. Besides, the
appropriate indicator for five of the six element of the Jain quality-of-care framework
could not be identified. Hence, the only element of the quality of services that can be
address is the method-choice potential.

Data of contraceptive method choice provided during 1999 till 2004 getting
from contextual history calendar of family planning service provider. Health service
centers generally provide 3 contraceptive methods each year which are pill, injection
and condom. While more contraceptive methods like IUD, Norplant, Sterilization,
clients have to get them from hospital. Then the number of different methods
available at the nearest public health service is classified as less or equal three

methods and more than three methods.

3. Need

Another important factor influencing the health care seeking behavior is the
“need” component. This component refers to the basic stimulus to use the health care
service based on the individual need for the services. Aday and (1974) suggested that
the need factors associated to the perception of seriousness of the disease is the most
significant factors in the health seeking behavior.

Contraceptive intention is a proxy variable for need factor in order to estimate
the motivation to practice contraception. This variable is based on the women’s
reported of the wantedness of the next birth. If the next birth was classified as wanted,
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”. Women with uncertain fertility intentions were include in the category of
spacer.

Due to question asking about fertility intention of women has only in a report

in year 2001-2003 while in year 2000 and 2004, they do not have this kind of
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question, hence, it need to create this contraceptive intention variable by using ideal
family size minus number of living children women have. Women who have living
children more or equal ideal family size were classified as “limiter”, while those who
have living children are less than ideal family size were classified as “spacer”.
Unfortunately, there is no available question for contraceptive intention in
year 1999, and then it has to be assumed contraceptive intention in year 1999 is equal
to in year 2000. Because contraceptive intention during observation period were vary
according what women reported, therefore this study treated contraceptive intention

as time varying variable. Spacers are the reference group.

3.4 Statistical Method

Two forms of analysis are carried out in this studied. First descriptive analysis
where Kaplain-Meier are used to examine probabilities of contraceptive use
dynamics;  contraceptive  adoption  (postpartum  adoption), contraceptive
discontinuation, contraceptive switching, and contraceptive failure. The second form
of analysis examined determinants of contraceptive use dynamics, using discrete-time

event history models.

3.4.1 Life-table: Kaplan-Meier

Using the statistical software Stata 9 Special Edition package, this study
estimated Kaplain-Meier product-limit life table for the cumulative probability of
contraceptive use dynamics. This Kaplain-Meier life table is a single-decrement life-
table

Throughout analyses using Kaplain-Meier life table, three types of analyses
are calculated which are; All-method analysis, Method-specific analysis, and Reason-
specific analysis.

For all-methods analysis, an episode is defined as a period of contraceptive
use /non-use of any contraceptive methods. While for method-specific analysis, an
episode is defined as a period of continuous use of specific contraceptive method.
Additionally for reason-specific analysis is defined as a period of specific reason such
as in contraception switching women can switch from use less efficient method to
more efficient method.

Each type of contraceptive use dynamics calculated difference type of analysis

are as follow;
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1) Contraceptive discontinuation analysis

For contraceptive discontinuation, this study did analysis for all three
types of analyses: all-methods analysis, method-specific analysis and reason-specific
analysis. The unit of analysis for the calculation of discontinuation is an episode of
contraceptive use.

The definition of an episode of all-method discontinuation is a period
of continuous use of any contraceptive method till an episode of non-use with any
reason that expose to risk of pregnancy such as side effects, health concern,
accessibility/availability, desire to get pregnant, infrequent sex, desired for more
effective method, inconvenience of use, cost, menopause/infecundity, marital
dissolution.

The all-method discontinuation rate gives the probability that a user of
any contraceptive method will discontinue to use any contraceptive method for a
certain period of time.

For method-specific discontinuation analysis, an episode is defined as
a period of continuous use of a specific contraceptive method till an episode of non-
use with any reason that expose to risk of pregnancy. “Discontinuous use” in this
study indicates that there is a gap of a month or no longer occurs in the monthly
reporting of use of any or specific method in the calendar.

There are five main methods considered to analysis for this
contraceptive discontinuation: 1) Long-term reversible method: Intrauterine device
(IUD) and implant 2) Injections 3) pills 4) Condom 5) Others method such as natural
and traditional method). Sterilization was excluded from an analysis because it is a
non-reversible method which no transition is possible from this permanent method of

contraception.

2) Contraceptive switching analysis

Analyses of contraceptive switching also have two types of analysis:
all-method analysis, and method-specific analysis. All-method switching analysis
gave an overall picture of any methods switching to any methods. Then an episode of
all-method switching is a period of continuous use of any contraceptive method till an
episode of any other contraceptive method. This all-method switching analysis gave

an overall picture switching behavior among married women in Kanchanaburi DSS.
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For method-specific switching analysis, a particular concern is
switching from a modern method to an inefficient method. Hence, this study
considered episode of less efficiency method (condom, withdraw, rhythm) switch to
more efficiency method (IUD, Sterilization, Norplant, Injection, Pill) and episode of
more efficient method to less efficient method.

Another method-specific analysis is an analysis of each method type.
Since the focus of this contraceptive switching analysis is on a reversible, modern
contraceptive use; hence, further analysis will be based on these 5 contraceptive
methods: 1) Long term reversible methods: Intrauterine device (IUD) and implant 2)

Injections  3) Pills 4) Condom 5) Other methods .

3) Contraceptive failure analysis

For contraceptive failure, there are two types of analysis: all-method
analysis, and method-specific analysis. For all-method failure rate, episodes of
contraceptive use are defined as a period of continuous use of any contraceptive
method which transit to get pregnant while using contraceptive method.

For method-specific failure, this study consider episodes of use in five
main methods which are: 1) Female sterilization 2) Long-term reversible method:
Intrauterine device (IUD) and implant Injections 3) pills 4) Long-term reversible
method: Intrauterine device (IUD) and implant 5) Condom 6) Others method such as
natural and traditional method as an episodes of use.

Episodes of sterilization are included because sterilization is a major
contraceptive method that Thai women used so it would be interesting to know failure
behavior among these sterilized women. If there is a high rate of failure in sterilized
women, it means there might have a problem with method or clinical services because
contraceptive discontinuation is often cited as an outcome that is associated with the

quality of care provided by family planning programs.

4) Contraceptive adoption analysis

Because post-partum adoption analysis help to understand women
contraceptive behavior after giving a live birth; hence, all-method adoption after birth
and method-specific adoption after birth are two types of contraceptive adoption

analysis.
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For all-method adoption, an episode of postpartum period is defined as
an episode of nonuse after giving a live birth and periods of postpartum behaviors
which are amenorrhea or breastfeeding and a transition is to adopt any contraceptive
method.

In order to get more understandable for which contraceptive method
women choose to adopt after giving a live birth or postpartum period, method-specific
adoptions were calculated.

Like contraceptive discontinuation and failure, there are five main
methods to consider which are 1) Female sterilization 2) Long-term reversible
methods: Intrauterine device (IUD) and implant 3) Injections 4) pills 5) Condom 6)

Others method such as natural and traditional method

3.4.2 Discrete-time Event History Models

The main objective of this research is to determine how the occurrence and
timing of contraceptive use dynamic depended on predictor variables. So, the
statistical method that I used for searching the hazard rate or the event history rate
was the event history analysis in the equation of the discrete-time hazard model.

At any point of time, woman has several possible ways in which an episode
may end, or an event may occur for one of several reasons which are often described
as competing risk like multiple reasons for discontinuation or several method choices
to switch to. However in some situation, there is only one possible ways in which an
episode may end such as postpartum adoption or failure. This difference type of
episode woman may end lead to difference that ended in a switch where a new
method was adopted.

Therefore in single-event cases like postpartum or failure, the discrete-time
event history model can be fitted by using logistic regression (Allison, 1982). If
multiple types of event are analyzed like contraceptive switching, a discrete-time
competing risk model can be fitted using multinomial logistic model.

The statistical models used in the analyses in this studies present and

procedures used in their estimation are described below.
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1. Discrete-time Event History Model of Postpartum Modern Method
Adoption, Contraceptive failure, and Contraceptive discontinuation.
In an analysis which has single event with dichotomous dependent variable,
duration data need to be set as a binary response for each discrete-time point as
follow;

v+ = 1 if individual i experiences the event at time ¢

And 0 otherwise
This means that in each time point, if the interested event occurs, individual
will be treated as 1 while 0 contribute to those who are censored.
The single model in the discrete-time event history (for example,
contraceptive adoption) can be fitted as a logistic regression model (Allison, 1982).
This discrete hazards (logistic) model for the odds of contraceptive use dynamics;

adoption, failure, and discontinuation during a given month ¢ is expressed as:

log hii — o+ f Xti/
1- Ay

Where #; is the probability of hazard of entry in to single event of
contraceptive use dynamics that individual i experiences an event at time t, given that
the event has not occurred before time #; o, is the baseline rate of single event of
contraceptive use dynamics at some function of time; 7 is a set of possible time-
varying covariates with associated parameters f. In the analysis presented in this
study, the hazard is presented by a quadratic function of time, that is, o= 0p + oyt +

2
ol .

2. Discrete-time Event History Model for Contraceptive Switching.
In the competing-risks situation, the restructured data set will consist of a
series of multinomial responses as follow;

v+ = r if individual i experiences an event of type r at time ¢

One category is taken as the reference category that contains individuals who
have not yet experienced an event of any kind at time # and remain in the same state as

at the start of the exposure period.
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The discrete-time competing-risks model can be formulated as a multinormial
logistic regression model. The discrete hazards (logistic) model for the odds of

contraceptive switching during a given month 7 is expressed as..

/
log i — Olrti + /3 Ot

hsti

Where Ay is the hazard that an event of type r occurs at time t and Ay is the
hazard that no event of any type occurs. Because the shape of the hazard function and
the effects of covariates may vary across different types of events, a separate set of
parameter a and S is estimated for each contrast of event with the reference “no

event” category.

Because the focus of study aims to explore whether accessibility has an effect
on contraceptive use dynamics, independents of other factors getting from theoretical
consideration and previous research like factors in predisposing and need factors were

included in the analysis in order to control for other variables across time.

3.5 Operational Definitions and Measurement of Variables

Contraceptive use dynamics refers to the temporal sequence in which couples
may adopt a contraceptive method, discontinue for a variety of reason and
subsequently re-start the method, switch to another method, or abandon use

altogether.

Contraceptive adoption refers to the transition from non use to use

contraception. In this study, postpartum adoption was examined:

- Postpartum adoption examine the time until the first use of a modern
contraceptive following a live birth. Postpartum adoption and contraceptive adoption

after live/child birth are words represent a postpartum adoption.

Contraceptive discontinuation is a transition from use to non use, but expose

to risk of pregnancy.
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Contraceptive switching refers to those who switch to another modern method

in the month immediately following discontinuation

Contraceptive failure is defined as those who get pregnant while using the
method.

Access to quantity of family planning services refers to

- Accessibility is travel impedance (time) between client homestead
and service point. The output will be minutes women use for traveling to the nearest
service point.

- Availability of refers to the number of service points inside a search
radius. The output getting from this availability is the number of family planning

provider per unit area.

Access to quality of family planning services refers to the number of

contraceptive methods offered on a reliable basic.

An episode defined as a continuous period of non-use or use of the same
method. An episode ends when the status change such as when the contraceptive

status change from one method to another method or to nonuse.

An episode of use is an uninterrupted period of use of an individual

contraceptive method reported in the calendar.

An episode of nonuse is an uninterrupted period in which the woman is not

pregnant and is not using a contraceptive method.
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CHAPTER 4
CONTRACEPTIVE USE DYNAMICS AMONG MARRIED
WOMEN IN KANCHANABURI DSS DURING 1999-2004

This chapter presents results of the study that are divided into two sections.
The first section presents general characteristics of women in this study. The second is
the contraceptive use dynamics, which encompasses contraceptive discontinuation,
contraceptive switching behavior, and contraceptive failure among married women in
Kanchanaburi DSS during 1999-2004.

4.1 Sample Characteristics

This section describes the general characteristics of 11,813 married women in
Kanchanaburi DSS according to the health belief model and quality of care. The
individual characteristics are divided into three board categories: predisposing,
enabling, and need factors.

Predisposing factors are categorized by their demographic and socioeconomic
characteristics; and fertility and contraceptive method used. This includes womens’
age, ethnicity, education, occupation, number of living children, contraceptive
intention, contraceptive method used. Whereas enabling factors include, travel time to
the nearest public provider and density of public health service providers within 10
kilometers. These enabling factors represent access to and the availability of family
planning methods at the nearest public health service provider is used as proxy for
access to quality of public health service.

A significant proportion of the study sample were women in a middle age
group. The mean age of these women was 34 years old; more than 60 percent of them
had attended compulsory schooling; and the majority was employed (80%). Nearly

half of the employed women (41%) worked in the agricultural sector.
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The number of living children is potentially related to contraceptive behavior;
nearly three-quarters (67%) of the women had 1 or 2 living children, and 16 percent
of them are childlessness. However, only 33 percent use contraceptives for birth
spacing.

Among methods of contraceptive used, the leading contraceptive method is
oral pills (34%), followed by sterilization (33%), whereas 25.79 percent used
injections. A small percentage of users used Norplant (4%), while use of IUD,
condom or other modern methods were uncommon (<5%).

Of particular interest is the accessibility context, where three supply-side
factors were indicators of service provision: time to the nearest public health center;
density of public health providers within 10 kilometers; and the number of
contraceptive methods available at the nearest public health service provider. The
coverage of services is now high in Thailand, as is shown in Table 8.

Travel time to the nearest public services provider varied by distance and
means of transportation. Half of women (50%) spend less than 5 minutes in transit,
while another half (44%) traveled 5 to 30 minutes to the nearest public health services
and only 7 percent spent more than 30 minutes in transit. However, the average travel
time among married women in Kanchanaburi DSS is 11 minutes.

There are two reasons why the average travel time to the nearest public health
facility is only 11 minutes. First is because Thailand integrated family planning
service with other public health services at the sub-district health center which usually
located at a central place in the community. Second is because Kanchanaburi province
is a mountainous area; hence, most of village have to locate gathering.

Less than 5 percent of the populations live in an area where there is no service
available within 10 kilometers of public health facility. However, more than half
(63%) of married women live within area where there are 1 or 2 public health
facilities, and 32 percent live in area with more than 4 public health facilities.

Regarding the contraceptive methods available at the nearest public health
facility, 86 percent of women had access to 1-3 public health facilities. The mean
number of methods offered at the nearest public health facility was 3.3.
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Table 8 Percent distribution of married women/episodes age 15-49 in Kanchanaburi
DSS, selected background characteristic.

Characteristics % of women Cases

Predisposing factors:
Demographic and methods
Age at start episode

Min = 15, Max = 48, Mean = 34 100.0 11,813
Ethnicity
Thai 84.6 9,998
Burmese 8.7 1,034
Others 6.6 781
Total 100.00 11,813
Education
No education 16.7 1,978
Compulsory education 67.2 7,942
Higher than compulsory education 16.0 1,893
Total 100.00 11,813
Occupation
None 28.3 3,347
Agricultural sector 40.8 4,827
Other occupations 30.8 3,639
Total 100.00 11,813

Number of living children

0 16.2 1,918
1-2 61.3 7,235
3+ 22.4 2,641

Total 100.00 11,794

Min=0, Max =9, Mean =2

Contraceptive method used (last method)

Pill 33.7 1,732
Female Sterilization 32.4 1,666
Injection 25.7 1,324
Norplant 35 184
IUD 1.2 66
Condom 1.3 67
Other methods (i.e.natural or traditional ) 1.8 95

Total 100.00 5,134
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Characteristics % of women Cases
Currently postpartum period
Yes 191 226
No 98.09 11,587
Total 100.00 11,813
Enabling factors:
Travel time to nearest public health provider(min.)
<5 49.5 5,846
5-29 43.9 5,188
30+ 6.6 779
Total 100.00 11,813
Min = 0, Max = 176, Mean =11
Density of public health service provider (10 km.)
No density 4.45 526
Low density (1-2 service providers) 63.36 7,485
High density (More than 2 service providers) 32.18 3,802
Total
Min =0, Max = 6, Mean =2 100.00 11,813
Number of methods available at nearest public
health provider that women received
1-3 methods 88.90 10,502
4+ methods 11.10 1,311
Total 100.00 11,813
Min=1 Max =7 Mean=23.4
Need factor:
Contraceptive Intention*
Limiting 67.22 7,016
Spacing 32.78 3,421
Total 100.00 10,437

* The number is not equal to 11,813 persons due to missing data
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4.2 Contraceptive use dynamics background

As seen in Table 9, findings from the Kanchanaburi DSS showing the general
characteristics of women. The initial study sample includes 11,813 women who either
were using a method of contraception at the beginning of the six-year interval, or
subsequently adopted a method during the observation period. Information from table
11 indicated that some women may appear in more than one episode of use.

This study sample contributed a total of 3,065 women experiencing
contraceptive non-use after giving live birth such as breastfeeding, amenorrhea, with
each woman contributing from one to a maximum of five episodes of non-use after
live birth. Approximately half of the women (53%), however, had only one episode of
contraceptive non-use after live birth. For those who have contributed to two
segments of contraceptive non-use during the six year period accounts for 39%. Less
than 10% had three or more episodes of contraceptive non-use after giving birth. The
mean number of postpartum adoption episodes per women is 1.6.

According to the discontinuation analysis, about 84 percent of 10,066 married
women who used contraception during the observation period have experienced one
episode of contraceptive discontinuation, while 15 percent have experienced two
episodes. Less than 2 percent had experienced more than two episodes. On average,
women in this study had 1.2 episodes of discontinuation.

There are 68 percent of 10,154 women that had one episode of contraceptive
switching and 15 percent experiencing two segments and more. Regarding
contraceptive failure, more than 85 percent of 3,783 had experienced failure in one

segment. Less than 13 percent experienced failure in more than one episode.
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Table 9 Distribution of women by number and type of episode during 1999-2004

No. of episode | 1 2 3 4+ Total No. of | Mean no. episodes
W women per woman

Non-use after live birth | 52.7% 38.8% [ 52% | 3.3% 100% | 3,065 1.59
(For postpartum
adoption analysis)
Use (For analysis of

- discontinuation | 83.5% 148% | 1.5% | 0.2% | 100% | 10,066 1.19

- switching 68.4% 20.0% [ 7.7% | 3.9% 100% | 10,154 1.51

- failure 86.9% 121% | 1% 0.05% [ 100% | 3,783 1.14

4.3 Postpartum adoption of contraception

The sub-sample for the study of postpartum adoption consisted of 2,689
women who had at least one pregnancy outcome within 65 months during the
observation period. Table 10 shows that almost all of these women (91%) had one
pregnancy outcome within that period; very few women (0.4%) of them had more

than three pregnancy outcomes.

Table 10 Number of pregnancy outcomes per woman within 65 months of observation period

Number of pregnancy Number of women Percent
outcomes
1 2,689 91
2 266 8.97
3 11 0.4
Total 2,966 100.00

This study will examine the probability of contraception adoption after giving
a birth and during the post-partum period such as breastfeeding, amenorrhea which is
generally known as a postpartum adoption. As shown in table 11, most of the
contraceptive adoption after childbirth occurred within the first year after giving birth.
Forty-one percent of women adopt a modern method of contraception in month two

and more than half of them (57%) adopted a contraception method within three
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months of giving birth, this proportion increased to almost 100 percent within two
years.

For family planning policy maker and program managers, women who
discontinue practicing contraception after giving birth are at greater risk of having
unintended pregnancies. Consequently it is more important for postpartum women to
adopt contraception immediately after childbirth.

However, it should be noted that there no women adopted a modern
contraceptive method in the month immediately following a pregnancy outcome. This
finding is consistent with findings of Do and Koening (2004) where very few women
adopted a modern method in the month following childbirth. Most contraceptive
adoption occurred within the first year following a pregnancy outcome. At the end of
the first year, the cumulative rate of postpartum adoption was 89 percent.

As mentioned earlier that women who discontinue practicing contraception
after giving live birth are considered to be at risk of conception, hence, they may be at
risk of having an unintended pregnancy. Findings from this study show that more than
half of women in Kanchanaburi DSS adopted modern contraception within three
months and potentially adopted almost 90 percent within the first year after giving
birth. This indicates that there may be low risk of unintended pregnancy among
women in Kanchanaburi DSS.

Table 11 Life table cumulative postpartum contraceptive adoption rate at 2, 3 6, and

12 months, by method

Month 2 3 6 12 No. of

Method episodes

All methods 41.7 57.4 71.3 88.6 2,762
Sterilization 125 13.3 14.3 155 602
IUD / Norplant 11 15 2.6 8.0 69
Injection 11.6 22.0 35.8 88.5 815
Pills 16.6 30.3 42.4 67.5 1089
Condom 0.06 1.3 2.0 2.3 41

Figure 11 shows analysis of specific-methods of contraceptive adoption after

giving birth show that pills are the most adopted method (17 percent in month two),
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followed by sterilization (13 percent in month two) and injection (12 percent within
two months), respectively. However, at the end of the first year, injection was the
most (88.5 percent) adopted method, while IUD/Norplant (8 percent) and condoms

(2.3 percent) accounted for a small number of users.
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Figure 11 Cumulative probability of postpartum adoption by method, 1999-2004

4.4 Contraceptive discontinuation and risk of pregnancy

Using the Kaplan-Meier life table, contraceptive discontinuation was
calculated by its reasons and methods. Table 12 presents the cumulative probability of
contraceptive discontinuation for the first 24 months since initiation of use by both all
methods and specific methods. However, sterilization that was initiated within the
period covered by the calendar has been excluded from this discontinuation analysis
because the method is permanent and cannot be discontinued.
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For all methods combined, the cumulative one-year discontinuation rate was
13.3 percent and increased to 19.8 percent at the end of the second year. When
comparing the discontinuation rate in this study with the study of contraceptive
discontinuation in five countries by Curtis and Blanc (1997), their results found that
within 24-months after adopting a reversible method of contraception, between 50-65
percent of users discontinued their contraceptive method. Based on this information it
could be concluded that the discontinuation rate in this study is relatively low which
attests to the public health program’s effectiveness in Kanchanaburi province.

With regard to the method that women had been using before they stop
continuing contraception, condoms have the highest discontinuation rate at the most
recent month following use. This finding is consistent with previous studies that also
found that condom use is the method most frequently discontinued (Arifin, 2002; Do
et Koening, 2004; Steele and Curtis, 2003; United Nations, 2004). However, after 24
and 36 months of use, the difference in discontinuation rates among pills, injections
and condoms become smaller.

As expected, continuation rate was the highest among IUD users among all
methods used. Oral pill users consistently had the lowest discontinuation rates after 3

months of use. However, it appears to increase more sharply at the end of month 36.

Table 12 Life table cumulative contraceptive discontinuation rate at 3, 6, 12, 24 , and

36 months, by method

Method 3 months | 6 months | 12 months 24 months 36 months No. of episode
All methods 4.8 7.3 13.3 19.8 25.1 1,927
IUD/ 3.5 54 6.0 8.3 8.3 39
Norplant

Injection 3.0 5.2 115 171 234 605

Pills 45 74 144 245 31.8 1,036
Condom 94 13.9 174 26.6 33.8 61

Understanding reasons why respondents give for discontinuing the use of specific
contraceptive methods is significant for improving the quality of services provided to clients.
In Kanchanaburi DSS, women who discontinued a method were asked their reasons for

discontinuation.
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Table 13 shows the cumulative probability rate of contraceptive
discontinuation for specific methods within 3 months until 24 months of initiation by
reasons. After 24 months of use, among women who discontinued using
contraceptives, reasons for discontinuing included wanting to get pregnant, and
menopause or no sexual contact. These reasons accounted for a higher probability of
discontinuation than negative reasons like disliking to use contraception or fear of
side effects.

This finding confirmed that service-related reasons are not the only reasons
causing women to discontinue using contraceptives. The primary reason women
discontinue is because they want to get pregnant or they felt that they were not at risk

of getting pregnant, such as those who reported they had no sexual contact.

Table 13 The percentage of users who discontinue contraceptive use within 3, 6, 12
and 24 months, by reasons

Reasons for 3 months | 6 months | 12 months | 24 months No. of
discontinuing episodes

Method failure 1.8 3.2 5.0 8.6 718
Side effect/ Dislike 0.5 0.7 1.0 15 148
method
Desire pregnancy 2.5 4.2 7.8 13.8 1,204
Others reasons 1.9 3.0 9.4 14.8 1,362
(Menopause, No sexual
contact)

4.5 Contraceptive switching

Analysis of switching behavior following discontinuation generally focuses on
whether or not the user switches to the new method immediately. This is because if
women do not immediately adopt the new method, they are at risk of having an
unwanted pregnancy. Family planning programmers and policymakers are concerned
about whether the new method is equally, or more or less effective than the previous
one. Whenever women switch to less effective methods, their risk of unwanted

pregnancies increases.
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Switching between modern methods of contraceptive may reflect a wide range
of options that enables women to change to the method that suits them best. Hence, a
low rate of switching between modern methods may indicate restricted methods and
choices.

Cumulative probabilities of contraceptive switching are presented in table 16.
It should be noted that these cumulative probabilities of contraceptive switching has
been increasing which means that when women use the same method for a long term,
they have high probability of switching to another method.

The cumulative 12-months of switching from all-modern methods (excluding
sterilization) to another modern method among married women in Kanchanaburi DSS
is 25 percent and increased to 33 percent within two years. Comparing with the 12-
month switching rate, again excluding sterilization, of Curtis and Hammerslough
(1995) and Mitra and Al-Sabir (1996) which are 18.2 percent and 15.5 percent,
respectively, women in Kanchanaburi DSS have higher contraceptive switching
behaviour.

As is shown in Table 14, switching behavior varies considerably by method.
The probability of method switching was highest for condom users, while 1UDs and
injection users are less likely to switch to another modern method after beginning to
use them.

According to the previous finding of Steele and Curtis (2003), condom users
had a relative high risk of switching compared with users of other methods, especially
at short duration of use.

Among users of injectables, the risk of switching started at a level
comparable to that for users of traditional methods, and 1UDs, and somewhat lower
than that for users of pills and condoms. However, switching from all reversible

methods mainly occurred after one year of use.
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Table 14 Life table cumulative contraceptive switching rate by method at 3, 6, 12, 24,

and 36 months

Method switched to | 3 months | 6 months | 12 months | 24 months 36 No. of episodes
months

All methods 11.3 15.2 25.1 33.29 395 2,807

IUD / Norplant 1.7 12.0 26.2 33.23 40.45 211

Injection 12.2 17.6 31.0 40.7 48.11 1,323

Pills 9.5 125 22.4 27.4 33.0 1,105

Condom 16.3 18.8 33.94 45.1 53.5 130

Policymakers and family planning programmers are concerned about whether
the new method is equally more or less effective than the previous one. Therefore,
this study grouped the effective methods such as pill, injection, IUD/Norplant as more
effective methods and also grouped condom, withdraw, and rhythm as less effective
method.

Table 15 shows results which found that very few women switched from more
efficient methods to less efficient methods because only 2.5 percent reported
switching from more efficient to less efficient method. Hence, the family planning
program in Kanchanaburi may be less concerned about the risk of mistimed
contraception when switching from a more to less effective method.

As mentioned earlier, method switching is generally be seen as a positive form
of contraceptive discontinuation by family planning program advocates, so long as the
switch is to an equally or more effective method. Findings from Table 17 shows that
the cumulative probability of switching from less efficient method to more efficient
method increased from 9 percent within three months to 24 percent after one year.
This finding is a positive marker for the public health program’s capacity to provide
an effective supply and service.

These results indicate a significant number of women using modern,
temporary contraceptive methods who switched from one method to another for
reasons that may be addressable by the service delivery program. If a service provider
provides a number of choices or varieties of methods, women may be encouraged to
do more switching. In terms of human rights, more switching means clients have

more right to choose contraceptive method they want.
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Table 15 Life table cumulative contraceptive switching rate from more to less
efficient method and from less to more efficient method at 3, 6, 12, 24, and 36 months

Method 3 months | 6 months | 12 months | 24 months | 36 months | No. of episodes
More to less 0.09 1.2 25 3.0 35 220
efficient method

Less to more 9.0 11.0 23.9 30.3 35.5 150
efficient method

4.6 Contraceptive failure

Contraceptive failure is of particular interest because it contributes to represent
a programs effectiveness For policymakers and family planning programmers, failure
rates can identify when upgrading service quality can improve outcome of women.

Previous studies usually excluded sterilization from failure analysis because
the method is at low risk of failure. However, this study includes sterilization in the
analysis because sterilization is widely used (33.7 percent) among married women in
this study. The effectiveness of sterilization provided to these women will be
examined.

Table 16 presents 36-month cumulative contraceptive failure rates for six
methods. Overall, 5 percent of women became pregnant during 12 months when using

a reversible contraceptive, and 9% become pregnant during 24 months of typical use.

Table 16 Life table cumulative contraceptive failure rate by method at 3, 6, 12, 24,

and 36 months

Method 3 months | 6 months | 12 months | 24 months | 36 months No. of
segments

All methods 1.8 3.3 5.1 8.7 115 718
Sterilization 0.0 0.0 0.0 0.02 0.02 3
IUD / Norplant 0.08 1.7 2.7 3.2 4.2 16
Injection 0.05 11 1.6 2.0 4.5 130
Pills 31 51 8.3 145 20.9 571
Condom 0.00 0.04 1.7 55 7.2 11
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Generally, failure rates vary significantly across methods. Among
contraceptive methods women in Kanchanaburi DSS used, the pill had significantly
the highest failure rate from 3.1 percent in the first three months after use to 21
percent at the end of 36 months. A bulk of research also found that users of pills and
traditional methods are significantly more likely to experience contraceptive failure
than users of injection (Curtis and Hammerslough, 1995; Arifin, 2002; Curtis and
Blanc, 1997; Blanc, Curtis, and Croft, 2002; Do et Koening, 2004; Steele and Curtis,
2003; United Nations, 2004). This high likelihood of failure may be a consequence of
failure by users who can not follow instructions for using the pill product (Curtis and
Blanc, 1997).

Pills were the most commonly used modern reversible method among married
women in Kanchanaburi DSS, hence, family planning programmer should pay more
attention to pills users.

In addition, the risk of failure is lowest for the 1UD, followed by injections.
These findings are consistent with those of Curtis and Blanc (1997) which found that
contraceptive failure was lowest among users of IUD and injections. Besides, there is
no surprises with regard to sterilization because there is zero failure rate for
sterilization when the procedure is done properly. Women living in Kanchanaburi
DSS studied area have a received high quality sterilization procedures.

Findings regarding the condom failure rate in this study are a bit surprising
because most studies have generally found that condoms have a high risk of failure.
But this study found that at the first 6 month of contraceptive use, the failure rate was
nearly zero.

However, when comparing results of contraceptive failure rates in this study
with the previous studies of contraceptive failure rates in Thailand, results in table 17
shows that failure rate among pill users increases from 5 percent during 1993-1996 to
be 8 percent in 1999-2004. This finding reminds public health officers, family

planning programmers and policymakers to pay more attention to pill users.
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Table 17 Comparing Annual Cross-Sectional Failure Rates by method, 1984-1986, 1993-
1996 and Cumulative Contraceptive Failure Rates by method, 1999-2004

Source 1 2 3
Method 1984-1986 1993-1996 1999-2004
Pill 3.0 5.0 8.3
Injection 1.0 2.1 1.6
IUD 3.1 2.2 2.7
Condom 4.4 4.4 1.7
Norplant 0 0.4 2.7
Safety period 9.1 14.0 -
Withdraw 9.5 10.1 -

Remark: Cumulative failure rate for IUD in this study is included Norplant.

Sources: 1. Kua Wongboonsin, Varachai Tongthai and Minja Kim Cho, 1993 Table 7,p.25
2. Apichat Chamratrithrirong et al, 1996, Table 7.1, p.54.
3. Results from this study
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CHAPTER 5
ACCESSIBILITY AND CONTRACEPTIVE USE DYNAMICS
AMONG MARRIED WOMEN IN KANCHANABURI DSS
DURING 1999-2004

The second main objective of this study is to examine how accessibility affects
contraceptive use behavior of women in Kanchanaburi DSS. Logistic regression
models were used to determine how independent variables predict the probability of
each contraceptive use dynamic: re-adoption after birth, discontinuation, switching,
and failure. Women who reported out-migration from the studied area during the
surveys were excluded from the analyses.

Generally, access to and quality of care are programmatically useful because
these two dimensions of access are crucial for evaluating whether services are
reaching the population and supplying their needs (Rosero-Bixby, 2004). A discrete-
time logit model will be performed to examine the effect of accessibility on
contraceptive behavior,

Despite the presumed superiority of the calendar format for obtaining qualified
data, there are still noticeable problems of response errors; in particular the seam
effect and heaping data. In this study, considerable seam effects appeared at month
24, 36, and 48 for postpartum contraceptive adoption, contraceptive switching and
contraceptive discontinuation. The seam effect was also be detected in month 12
when contraceptive use was discontinued. Therefore, in order to eliminate this seam
effect’s problem, this study controlled for the seam months,12, 24, 36 and 48, in
regression analysis.

After checking for heaping data, a strong heaping effect was found at 12
month’s duration, especially in contraceptive discontinuation and contraceptive
switching. Hence, controlling for heaping data in 12 month’s duration is preferable.
Additionally, to eliminate the effect of the historic time, this study controled for
duration of use and non-use of contraception and allowed for a curvilinear relation

between duration and the likelihood of contraceptive use dynamics.
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5.1 Accessibility and Postpartum contraceptive adoption

The focus of the study is on the effect of accessibility on contraceptive
behavior; hence, the adoption of a modern contraceptive method after the childbirth
was the first contraceptive behavior to be tested in the study.

Accessibility implies some costs of fertility regulation such as time or money
to reach the facility’s location, therefore women who have just given birth may
concerned about difficulty in accessing family planning services.

To test this assumption, the 3,065 women who became pregnant during an
observation period within six years of Kanchanaburi DSS survey were studied.
Among this sample of women contribute a total of 10,475 episodes of contraceptive
non-use after childbirth, breastfeeding, and postpartum amenorrhea were reported
during the postpartum period.

Table 18 presents results of the discrete time logit model of contraceptive
adoption. According to the logical sequence of the Anderson’s Health Behavior
Model, a need factor is the closest indicator to the use of health care services.
Therefore, Model 1 includes the need factor, controlling for the effect of historic time.
In addition, Model 2 included enabling factors which represents accessibility factors
which are geographical accessibility and quality of family planning services.
Predisposing factors were included in Model 3 in order to present the “propensity” of
individuals to use services.

As seen in table 18, the need factor is statistically related to contraceptive
behavior. Women who want to limit their childbearing are more likely to adopt
contraception after childbirth than those who want to use it for birth spacing
(OR=1.3). This is due to the fact that those who don’t want to have additional child
are more motivated to practice contraception consistently.

When access to quantity and quality were added in Model 2, there is no
substantial change in the direction of relationships between the independent and
dependent variable observed in Model 1. Results of the accessibility effect to adoption
behavior after childbirth are shown in Model 2. Travel time to the nearest public
health service facility is statistically related to the adoption behavior of postpartum
women. Comparing with women spent less than five minutes, those who spent more
than 30 minutes to the nearest facility’s location are less likely to adopt contraception
(OR=0.3).



Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Demography) / 121

Results from Table 18 also found that postpartum woman who have more
density of health service facilities are more likely to adopt contraception. When
compared to those who live in area where there is no health facility within 10 km.,
those who have 1-2 public service facilities would have 1.3 times increase in the
probability of adopting postpartum contraceptive (OR=1.3). Women who have a
density of more than 2 public service facilities within 10 kilometers have 50 percent
increase in the likelihood of adopting postpartum contraceptive compared to those
who do not have or have low density of public service facility within 10 kilometers
(OR=1.5).

However the availability of contraceptive methods is not significantly related
to postpartum contraceptive adoption. These results are contrary to Moore’s (1999)
finding that a 12-month adoption rate after live birth is considerably higher in a
cluster with a choice of at least three methods than those where a more limited option
of methods are offered. One explanation may be due to the Thai public health policy
and practice of providing contraceptives which is often limited to 3 contraceptive
methods: injection, pills, and condom. This policy may limit women’s choices.

In fact, when including these three accessibility indicators in Model 2, the
likelihood ratio test suggests that Model 2 has improved the explanatory power from
12 percent to 16 percent.

The significance of geographic accessibility does not substantially change the
relationships observed in Model 2 when including predisposing factors in Model 3.
Age is statistically related to the probability of contraceptive adoption, though the
magnitude of effect is quite small (OR=0.9).

However, women from minority groups are less likely to adopt contraception
after child birth than Thais. Burmese women and other minority groups have 50
percent decrease the probability of postpartum contraceptive adoption comparing with
Thais (OR=0.5).

Regarding ethnicity, it can reflect 2 aspects; socioeconomic status and cultural.
For socioeconomic aspect, ethnic implies the lower socioeconomic status in a society
which may reflect opportunities of access to health care services. While in term of
cultural aspects, ethnic is believed to reflect cultural differences in value and
preferences. These two aspects imply the difficulty to promote the acceptance of

contraceptives immediately after childbirth among minority groups.
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According to the socioeconomic aspect, minority group generally have more
difficulty in access to health care services in term of spatial and aspatial dimension.
Travel impedance (distance or time) to the practice location decrease the opportunity
of obtaining family planning services. In the mean time, language is also become a
barrier to encourage women of minority group to adopt contraceptives immediately
after childbirth.

For cultural aspect, minority groups prefer to have a lot of children so their
fertility rate is generally higher than Thais. Peailueang (2002) studied the total fertility
rate (TFR) difference between Thai native and Burmese migrant in Kanchanaburi
province. Her study found that TFR among Thais is 1.65 while that of Burmese
migrants is 3.19. Therefore Thai government initiated new programs in border
provinces, like Kanchanaburi to provide family planning services to immigrants
(Caouette et al., 2000). As it is also difficult to provide post natal care to Burmese
migrant women; therefore public health officers may encourage them to use
contraceptives immediately after child birth.

Regarding education, results shows that women who finished their education
at the compulsory level are more likely than uneducated women to adopt
contraceptives postpartum. Generally, educated women have better access to
information and services. However this study found that women who have completed
education beyond compulsory school are not statistically significant different from
uneducated women in postpartum adoption. One explanation may be that women who
have higher education may have knowledge of breastfeeding and postpartum
amenorrhea, and avoid using modern contraceptive methods such as pills that may
affect breastfeeding or the mother’s and child’s health.

Moreover working women such as those who work in the agriculture sector or
other occupations are also statistically related to postpartum contraceptive adoption.
Women working in the agriculture sector have a 21 percent more likely to adopt
contraceptives postpartum compared with unemployed women (OR=1.21). The
reason is because women who work in agriculture are mostly wage laborers or family
employees. Therefore, women have to return to be a laborer for their family as soon
as possible, which results a shorter period of breastfeeding and menses resuming
sooner.

The number of living children is another significant indicator for postpartum

contraceptive adoption. Women who already have a number of living children are
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more likely to adopt contraception after child birth. Results from Table 18 shows that
women who have 1 or 2 living children are 28 percent more likely to adopt
contraceptives postpartum, while those who have more than 2 living children are 32
percent more likely to adopt contraception. Therefore, the higher the number of living
children women have, the greater the probability to adopt contraception postpartum.
Risk of getting pregnant during the postpartum period was added into Model 3
in order to test whether risk of pregnancy affected the likelihood of postpartum
contraceptive adoption. As expected, women who are at high risk pregnancy, i.e.,
those who are not using contraceptives after a live birth are 3.2 times more likely to
adopt contraception compared to those who are not at risk pregnancy such as those

who were breastfeeding and during postpartum menorrhea.

Table 18 Discrete-time logit models predicting enter into postpartum contraceptive
method adopted - Kanchanaburi DSS, 1999-2004.

Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd

Constant -0.0 -0.1 -0.9

Duration -0.4%** 0.7 -0.4%** 0.7 -0.2%** 0.8
Duration ? 0.0%** 1.0 0.0%** 1.0 0.0%*** 1.0
Month 12 -0.1 0.9 -0.2 0.9 -0.3 0.7
Month 24 1.0%*** 2.7 1.1%** 29 1.1%** 29
Month 36 1.0%*** 2.8 1.1%** 29 1.3*** 3.6
Month 48 0.9%** 25 1.0%*** 2.7 1.3*** 3.6
Heaping_month_12 1.7%%* 55 1.5%** 4.7 0.9%** 25
Month -0.0*** 1.0 -0.0*** 1.0 -0.0*** 1.0

Contraceptive intention
Spacing (ref.)
Limiting 0.3%** 1.3 0.3%** 1.3 0.3%** 1.4
Travel time to the nearest
public health facility
Less than 5 (ref.)
5-30 mins. -0.1 0.9 -0.1 1.0
More than 30 mins. -1.2%** 0.3 -0.6%** 0.6
Density of public health
facilities within 10

kilometers
0 (ref.)
1-2 0.3*** 1.3 0.1 11
3+ 0.4%** 15 0.2* 11
Available methods/
choices
1-3 -0.1 1.0 -0.1 0.9

More than 3 (ref.)
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Table 18 continued

Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd
Age -0.0** 0.9
Ethnicity
Thai (ref.)
Burmese -0.6%** 0.5
Others -0.9*** 0.4
Education
None (ref.)
Compulsory 0.2** 1.3
Higher education 0.2 1.2
Occupation
Unemployed
Agriculture sector 0.2** 1.2
Other occupations 0.2** 1.2
No. of living children
0 -0.3* 0.8
1-2 -0.2 0.9
3+(ref.)
Postpartum period
Low risk
High risk 1.2%** 3.2
- Log likelihood -5262.65 -6061.77 -4339.39
Pseudo R2 0.12 0.16 0.22
Number of person years 9653 9653 9653

* Significant at p<0.05; ** Significant at p<0.01; *** Significant at p<0.001

5.2 Accessibility and Contraceptive Discontinuation

Some contraceptive methods such as IUDs or implants require a health worker
to insert and remove them. As such, the users of permanent and long-term reversible
methods need to be proactive to contact the health system and ,may result in
discontinuation of contraceptive methods if accessibility is difficult.

Though pills and injections are short-term hormonal methods, it is required
that users have to visit service facility for supplies and services. Then geographical
accessibility such as distance and travel time may become barriers for when deciding
to revisit a health facility.

Discrete-time hazard models were employed to examine the influence of
individual characteristics for all reasons contraceptives were discontinued. To test the
effect of accessibility factors on contraceptive discontinuation behavior, 181,735
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episodes of reported contraception use were used to examine the effect of accessibility
on contraceptive discontinuation. Results are shown in Table 19.

Model 1 tested for the need factor effecting the contraceptive discontinuation
rate. Results in table 19 show that women who wanted to have more children were 2.2
times (OR=2.2) more likely to discontinue using contraception than those who did not
want any children. This is due to the fact that those who want to have an additional
child are more motivated to stop practicing contraception in order to get pregnant.

The direction of relationships between independent and dependent variable
observed in Model 1 does not substantially change when including access to quantity
and quality of care are added in Model 2.

However among these three accessibility indicators, only travel time to the
nearest public health facility is statistically related to contraceptive discontinuation
behavior. Women who spent more than 30 minutes traveling to the nearest public
health facility are more likely to discontinue using contraception than those who spent
less than 5 minutes in traveling to the nearest public health facility (OR=1.8).

Results are similar to those of Do and Koenig (2006) that studied in Vietnam
and Sultana’s study (2002) in Bangladesh which show that contraceptive users who
lived further away from public health centers were more likely to discontinue
contraception than those who live closer to them.

The significance of this travel time can be explained by Tobler’s first law of
geography which stated that “Everything is related to everything else, but near places
are more related than far places.” (Tobler, 1969). This truth become evident in this
study as the travel time increased, the dropout rate also increased.

The significance of geographical accessibility does not substantially change
the relationships between the direction of relationship between independent and
dependent variables as observed in Model 2 when include predisposing factors in
Model 3.

Age is generally an important factor in determining the risk of
discontinuation because younger women are in their prime childbearing years. They
often do not have firm intentions for regulating their fertility. As a result, they are
more likely to have high contraceptive discontinuation rates for most methods
(Laguna et al, 2000). Many studies have found that younger women are less
motivated to use contraception continuously (Ali and Cleland, 1999, Curtis and

Blanc, 1997). This finding previously sited is also consistent in this study. Age is
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significantly related to the likelihood of contraceptive discontinuation but the
magnitude of effect is quite small (OR=1.1). Possibly, a distinct program
interventions should be developed for younger clients.

Moreover, women from minority groups are more likely to discontinue
contraceptive use. Burmese women have almost 90 percent rate of discontinuing
contraceptive use compared with Thais (OR=1.9). Other groups such as from Laos,
and Cambodian have 80 percent increase the odd of discontinuing contraceptive use
compared with Thais as well (OR=1.8). Because ethnicity can reflect difference in
socioeconomic status, it may also reflect the more difficult access to health care
services among these groups compared with Thais.

Women who engage in non-agricultural work are more likely to discontinue
use of the same method when compared to women who were not employed at the
time of survey (OR=1.2). Those who work in agricultural work is not statistically
difference from unemployed women in discontinuation behaviour. It may be because
women who work in non-agriculture work have more opportunity to contact with
other people more often than women who are not employed or women who work in
the agriculture sector, therefore, they may also have better to access health care
information and services. This might help them to understand the variety of available
contraceptive methods making them more likely to discontinue use of the same
method.

The number of living children generally reflects the family size of woman at
the time they discontinue using contraception. Results from Table 19 shows that
women who had no children tended to more likely to discontinue contraception than
women who had more than living children by a factor of more than 3 (OR=2.4). One
explanation for this finding is that women with no living children may be very
motivated to stop using contraception in order to get pregnant.

Type of contraceptive method is also statistically related to the likelihood of
discontinuation. Women who used long-term reversible methods, i.e., IUDs or
implants had 59 percent decrease in the likelihood of discontinuing contraceptive use
compared with those who use temporary methods such as pill (OR=0.4). While other
contraceptive methods such as using the natural and traditional methods are more

likely to discontinue contraceptive method use than pills (OR=2.0).
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Table 19 Discrete-time logit models predicting discontinuing contraceptive use in
Kanchanaburi DSS, 1999-2004.

Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd

Constant -5.5 -5.6 -6.4
Duration -0.0*** 0.9 -0.0*** -0.9 -0.0*** -0.0
Duration ? 0.0%** 1.0 0.0%** 1.0 0.0%** 0.0
Month 12 1.4%x** 4.0 1.4%** 4.0 1.4%x** 4.1
Month 24 2.9%** 18.8 2.9%** 18.8 2.9%** 18.9
Month 36 2.7%** 15.0 2.7%** 15.2 2.7%** 15.2
Month 48 2.6%** 13.4 2.6%** 13.6 2.6%** 13.8
Heaping_month_12 0.7%** 2.0 -0.7%** 2.0 0.6*** 1.8
month 0.0%** 1.0 0.0%** 1.0 0.0 1.0
Contraceptive intention

Spacing 0.8*** 2.2 0.8*** 2.2 0.8%** 2.1

Limiting(ref.)

Travel time to the nearest

public health facility
Less than 5 (ref.)
5-30 mins. -0.1 0.8 -0.1 0.9
More than 30 mins. 0.6*** 1.8 0.4*** 14

Density of public health

facilities within 10

kilometers
0 (ref.)
1-2 -0.1 -0.9 -0.1 0.9
3+ 0.1 1.0 0.0 1.0
Available methods/
choices
1-3 0.1 1.1 0.1 1.1
More than 3 (ref.)
Age 0.0%** 1.0
Ethnicity
Thai (ref.)
Burmese 0.6*** 1.9
Others 0.6*** 1.8
Education
None (ref.)
Compulsory 0.1 11
Higher education -0.0 0.9
Occupation
Unemployed
Agriculture sector 0.1 1.2
Other occupations 0.1%** 1.2
No. of living children
0 0.9%** 2.4
1-2 0.1 1.1
3+ (ref.)
Method used
Pill (ref.)
IUD/Norplant -0.9*** 0.4
Injection -0.1 0.9
Condom 0.3 13

Other methods 0.7*** 2.0
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Table 19 continued.

Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd
- Log likelihood -7107.79 -7.083.13 -6973.2
Pseudo R2 0.14 0.15 0.15
Number of person years 181735 181735 181735

* Significant at p<0.05; ** Significant at p<0.01; *** Significant at p<0.001

5.3 Accessibility and Contraceptive Failure

As mentioned in Chapter 2 there are three measures of contraceptive failure
discussed in the literature: method or theoretical failure; use failure; and extended use
failure. However, contraceptive failure may occur either because the method itself
fails or because the method is used incorrectly or inconsistently.

Regardless of what the reason for failure is, it is primarily useful for clinical
evaluation of contraceptive provision because high failure rates may indicate a
weakness in the family planning program such as providing information about the use
of contraceptive methods.

This relative importance of supply-versus-demand factors with regard to
contraceptive failure has predicted that women who have better geographic access to
and quality of family planning services are less likely to experience contraceptive
failure. To test this hypothesis, 181,735 episodes of contraception use were analyzed.

Model 1 in Table 20 estimated the impact of need factor on the likelihood of
modern method failure. The result in Model 1 indicates that women who did not want
any children are less likely to fail when compared with who intend to have more
children. It might be explained that women who did not want any children may use
permanent or long term reversible method, i.e., Norplant, IUDs where most studies
found that the failure rates are relatively low among users of IUDs and injections.

When proxy of accessibility indicators (access to quantity and quality of
family planning services) were added to Model 2, there is no substantial change in the
direction of relationships between independent and dependent variables observed in
Model 1. Results of the accessibility effect on failure behavior are shown in Model 2.
Travel time to the nearest public health service facility is significantly related to

failure behavior. Women who spent more than 30 minutes traveling to the nearest
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facility’s location are more likely to experience contraceptive failure than those who
spent shorter travel time (OR=-1.7).

As expected, results from Table 22 also found the effect of the availability of
health service facilities on failure behavior. Comparing with women who have no
service facilities within 10 kilometers, women who live in an area where there are
more public service facilities are less likely to fail. Besides, those who have more than
2 public service facilities within 10 kilometer would have 1.4 times increase in the
likelihood of contraceptive failure when compared with those who live in area when
there is no public health facility within 10 km. (OR=1.4).

Similarly to affect of availability of public health facilities, women who have
access to a variety of contraceptive methods at the nearest public health facility are
also less likely to experience contraceptive failure when compared with women who
have less availability of service facilities. Moreover, women who have 1-3 methods
provided at the nearest public health center are 1.4 times more likely to experience
failure than those who have more than 3 methods available at the nearest public health
facility (OR=1.4). The explanation might be because women who have a range of
satisfactory contraceptive choices are less likely to experience contraceptive failure.

However, it should be noted that the explanatory power of these need factors
and accessibility factors are only 2 percent (Pseudo R2=0.02). However, when
including the propensity indicators in Model 3, the explanatory power increased to 6
percent which means that the predisposing factors are more explainable.

Besides, the direction of relationships between independent and dependent
variables observed in Model 2 are substantially changed when including the
predisposing factor in Model 3. Need factors and geographic accessibility factors;
travel time and density of service facility, are not statistically related to failure
behavior. Only one accessibility factor which is availability of methods or choices
provided at the nearest public health facility remains statistically related to failure
behavior and the direction of this variable and contraceptive failure do not change as
well. This helps to confirm the significance of the quality of care, in terms of methods
or choices with regard to failure behavior.

The results also show that a predisposing indicator as age is statistically
related to failure behavior. Older women experience a 10 percent decrease in the
likelihood of contraceptive failure (OR=0.9). This is similar to findings from previous

study that older users have consistently lower rates of failure than younger women
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(Moreno, 1993; Entwisle and Sayed, 1991; Steele et al.,1996; Grady and Klepinger
(2002)). This result is as expected because as a women grow older her fecundity
decreases. Also, advancing age probably strengthen women’s motivation to use
permanent contraceptive methods which lower the risk of failure.

It is surprising that the probabilities of having contraceptive failure of
Burmese women are not statistically difference from Thais. However, other minority
groups, i.e., from Laos and Cambodia are more likely to have failure behaviour when
compared with Thais (OR=1.5). One explanation might because even being a
minority group along the border of Kanchanaburi like Burmese, but Burmese is the
biggest minority group in Kanchanaburi. Therefore, when family planning promotions
target minority groups, they might have a better chance of reaching a larger group like
Burmese instead of other ethnic groups. With reduced promotion, the probability of
contraceptive failure increased for other ethnic groups as compared with Thais.

Women who work in either the agriculture sector or in other occupations are
more likely than women who were unemployed during the time of survey to
experience contraceptive failure (OR=0.7 and 0.7 respectively). Obviously women
who engage in work have less free time than women who are unemployed. Working
hours may affect women’s availability to visit public health facilities for
appointments, other services and to receive products such as contraceptives which
will contribute to contraceptive failure.

Results from Table 20 shows that women with fewer numbers of children are
more likely to have contraceptive failure when comparing with women who have
more than 3 children. In addition, women with no children are 65 percent more likely
to experience contraceptive failure compared with those who have more than 2
children (OR=1.7). For women with a few children, the probability of contraceptive
failure increases to 26 percent when compared with those who have more than 3
children. One explanation is because women who have no children are more
motivated to get pregnant so they tend to use reversible contraceptive methods which
have a higher risk of failure than permanent methods.

This finding is confirmed by the results of contraceptive methods women
used. Women who used long term reversible methods like IUDs or Norplant were less
likely to have contraceptive failure (OR= 0.3) compared to those who need pills.
Meanwhile, those who used injections experienced a 60 percent decrease in the

likelihood of contraceptive failure compared to user of pills (OR=0.4). Other
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contraceptive methods such as natural birth control methods are more likely to have

contraceptive failure (OR=1.7) than those who use pills.

Surprisingly, women who use condoms are not statistically significant

difference from those who use pills in term of contraceptive failure.

Table 20 Discrete-time logit models predicting failure, Kanchanaburi DSS, 1999-

2004.
Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd
Constant -4, 9%** -5, 5*** =37
Duration -0.0** 1.0 -0.0* 1.0 0.0 1.0
Duration ? 0.0 1.0 0.0 1.0 0.0* 1.0
Month 12 0.3 1.4 0.3 1.4 0.4 1.4
Month 24 -0.5 0.6 -0.5 0.6 -0.6 0.5
Month 36 -1.9* 0.1 -1.9* 0.1 -2.0* 0.1
Month 48 -1.9 0.1 -1.9 0.1 -1.9 0.1
Heaping_month_12 -0.8 0.4 -0.8 0.5 -0.8 0.4
Month -0.0*** 1.0 -0.0** 1.0 -0.0*** 1.0
Contraceptive intention
Spacing (ref.)
Limiting -0.3*** 0.7 -0.3** 0.7 0.0 1.0
Travel time to the nearest
public health facility
Less than 5 (ref.)
5-30 mins. 0.0 1.1 0.0 1.0
More than 30 mins. 0.5** 1.7 0.3 1.3
Density of public health
facilities within 10
kilometers
0 (ref)
1-2 0.1 1.1 0.1 1.1
3+ 0.3* 1.4 0.2 1.3
Available methods/
choices
1-3 0.4* 1.4 0.4* 1.4
More than 3 (ref.)
Age -0.1%** 0.9
Ethnicity
Thai (ref.)
Burmese 0.4 14
Others 0.4* 1.5
Education
None (ref.)
Compulsory 0.1 1.1
Higher education -0.2 0.9
Occupation
Unemployed (ref.)
Agriculture sector -0.3** 0.7
Other occupations -0.3* 0.7
No. of living children
0 0.5* 1.7
1-2 -0.3* 0.7

3+ (ref.)
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Table 20 continued

Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd
Method used
Pill (ref.)
IUD/Norplant -1.1x** 0.3
Injection -0.9%** 0.4
Condom -0.7 0.5
Other methods 0.5* 1.7
- Log likelihood -3009.53 -3002.41 -2895.46
Pseudo R2 0.02 0.02 0.06
Number of person years 181735 181735 181735

* Significant at p<0.05; ** Significant at p<0.01; *** Significant at p<0.001

5.4 Accessibility and Contraceptive Switching

Results from Table 14 in Chapter 4 show that the cumulative 12-months of
switching from all modern methods excluding sterilization to another modern method
among married women in Kanchanaburi DSS is 25 percent and increases to 33
percent within two years.

From all 186,434 episodes of contraceptive use, there are 2,490 episodes
reported of switching to another modern method within six years of the observation
period. The analysis presented in Table 21 examines the switching pattern of episodes
that ended in a switch where a new method was adopted.

The results show that for any method of contraceptive use, rates of switching
to sterilization and long-term reversible methods are substantially lower than rates of
switching to other temporary methods. For example, only 6.5 percent of women who
use all modern methods while 45.7 percent and 33.6 percent switched to pills and
injections respectively.

One notable finding is that injections and pills are methods that users always
switch back and forth from one to another when switching. For pills user, the most
popular method they switched to is injection (72.93 percent). In the mean time the
majority of the injection users switched to pills (84.15 percent). This finding may
reflect the reason for using birth. It also suggested that these two methods will
continue to be the dominant methods of choice for Thai women.

Further, long-term reversible methods appear to use as transitional methods

before switching to sterilization. As we can see from the Table 21 that higher
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proportion of IUD/Norplant switched to sterilization (9.68 percent) more than users of

other temporary methods.

Table 21. Percentage distribution of episode of switching from a specific method to a
different method within six years of observation period, 1999-2004.

Original Destination method
method Sterilization Implant/ | Injection Pill Condom/ Other Total
IUD reversible
IUD/Norplant 9.68 0.00 47.85 38.17 4.30 186
(100.00)
Injection 5.75 4.69 0.00 84.07 5.40 1,129
(100.00)
Pills 6.52 5.11 72.93 0.00 15.43 920
(100.00)
Condom and other 7.57 4.32 29.19 58.92 0.00 185
modern methods (100.00)
All modern methods 6.49 4.46 33.64 46.69 8.72 2,420
(exclude sterilization) (100.00)

How does family planning accessibility affect contraceptive switching?
Despite the widely acknowledged importance of access to reproductive health
services as a determinant of contraceptive behavior at the individual level (Hotchkiss
et al, 1995; Tsui and Ochoa, 1992; Steele et al, 1999), this factor is not routinely
assessed in studies of contraceptive switching.

Actually, the relative importance of supply-versus-demand factors with regard
to contraceptive switching is an interesting area of public debate because when family
planning users want to switch from one method to another, they should have a range
of satisfactory contraceptive choices that they are able to choose and suits their needs.
Therefore, one hypothesis in this study is that predict if women have more variety of
contraceptive methods, they may do more switching.

Besides, as geographic accessibility shows the difficulty an individual has in
obtaining family planning services, this study would like to test whether this
accessibility barrier affects switching behavior as well. One hypothesis is set that
women who have better geographical access to and quality of family planning

services are more likely to switch contraceptive methods.
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To assess this assumption, 182,490 episodes of contraceptive use were used to
analyze all-methods switching. This single-event case was fitted by the discrete-time
logit model (see Table 22).

When controlling for need and predisposing factors, this study found that there
is no statistically difference between traveling time to hospital on all-methods
switching behavior. Only women who spent more than 30 minutes traveling to the
nearest public health outlet are statistically related to all-methods switching behavior.

The results from Table 22 show that women who spent more than 30 minutes
traveling to the nearest public health outlet are more likely to switch contraceptive
method than their counterparts who spent less than five minutes in traveling time to
the nearest health service outlet (OR=1.3).

Aside from travel time, density of public health facilities also plays a
significant role in contraceptive switching. But the finding is contrary to the
hypothesis. Women who live in area where there is moderate and high density of
public health facility are less likely to switch contraceptives.

Though the results of travel time and density of health service facilities are
contrary to the hypothesis which hypothesized that women who have better
geographic access to and quality of family planning services are more likely to switch
contraceptive methods. However, it can be explained by the fact that contraceptive
switching may be seen as either a positive or negative indicator of program quality.
High switching rates may reflect an adequate range of available methods or, on the
other hand, poor counselling regarding the initial method choice, and poor
management of side effects or intermittent supplies of the origin method (Curtis and
Hammerslough, 1995; Steele and Curtis, 2003).

Those who spent more than 30 minutes traveling are more likely to increase
the probability of contraceptive switching than women who have shorter traveling
time. It may be because they were initially provided temporary methods. However,
due to the long travel time, they switched to long term or reversible methods.

The negative effects of density of public facilities on switching behavior may
be because they already have sufficient services and supplies. This may be because
when there are more public health facilities, there may be a saturation effect where
people have better access to supplies and services such as information and counselling

which may reduce the possibility of switching.
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However it is found that number of method provided at health facilities have
no influence on contraceptive behavior. Women who have more than three methods
available at the nearest public health facility are not statistically difference from those

who have less than three methods available at the nearest public health facility.

Table 22 Discrete-time logit models predicting all-methods switching behavior,
Kanchanaburi DSS, 1999-2004.

Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd

Constant -4, 3x*>* -4, 1%x** N b
Duration -0.0%** 1.0 -0.0%** 1.0 -0.2%** 1.0
Duration * 0.0%** 1.0 0.0*** 1.0 0.0*** 1.0
Month 12 1.6%** 4.9 1.6%** 4.9 1.6%** 4.8
Month 24 3.4%** 28.8 3.4%** 29.0 3.4%** 30.1
Month 36 3.1x** 22.7 3.1x** 22.7 3.2%** 234
Month 48 3.0%** 20.5 3.0%** 20.6 3.0%** 21.1
Heaping_month_12 0.5%** 1.7 0.5*** 1.7 0.5%** 1.6
Month -0.0 1.0 -0.0 1.0 -0.0 1.0
Contraceptive intention

Spacing (ref.) -0.0 1.0 -0.0 1.0 -0.0 1.0

Limiting

Travel time to the nearest
public health service

outlet
Less than 5 (ref.)
5-30 mins. 0.0 1.0 0.0 1.0
More than 30 mins. -0.0 1.0 0.3* 13

Travel time to the nearest
public hospital
Less than 5 (ref.)
5-30 mins.. -0.0 1.0 0.0 1.0
More than 30 mins. -0.1 0.9 -0.0 1.0
Density of public health
facilities within 10

kilometers
0 (ref.)
1-2 -0.1 0.9 -0.1* 0.9
3+ 0.1 0.9 -0.1* 0.9
Available methods/
choices
1-3 -0.1 0.9 -0.1 0.9
More than 3 (ref.)
Age 0.0** 1.0
Ethnicity
Thai (ref.)
Burmese -0.4** 0.7
Others -0.4%* 0.7
Education
None (ref.)
Compulsory 0.2* 1.2

Higher education 0.3** 1.3
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Table 22 continued.

Explanatory variables Model 1 Model 2 Model 3
Est. Odd Est. Odd Est. Odd
Occupation
Unemployed (ref.)
Agriculture sector 0.1 1.0
Other occupations 0.3 1.0
No. of living children
0 -0.5*** 0.6
1-2 0.1* 0.7
3+ (ref)
- Log likelihood -10404 -10404 -10343
Pseudo R2 0.20 0.21 0.21
Number of person years 182490 182490 182490

To refine the analysis of contraceptive switching, the specific-method
switching was considered. There are 2,420 episodes of contraceptive switching that
took place during observation period. Since women have multiple choices of
contraceptive methods such as sterilization, 1UD, Norplant, pills, a discrete-time
competing risk model can be fitted by using multinomial logistic analysis and a
reference category for the equation is pills.

Results in Table 23 show that only travel time to the nearest hospital associate
with the likelihood of switching to IUD/Norplant. Women who traveled more than 30
minutes to the nearest hospital and spent travel time between 5 -30 minutes are more
likely to switch to long-term reversible methods as IUD/Norplant than women who
spent less traveling time less than five minutes (OR=0.8 and OR=0.7 respectively).

An explanation for this finding is because accessibility also relates to level of
difficulty an individual has in obtaining services offered by public health facilities.
Therefore, women who have more difficulty in accessing family planning facilities
prefers switching to long-term reversible methods such as IUD/Norplant in order to
avoid more frequent visits to service facilities.

Traveling time to the nearest public health service outlet is statistically related
to women who switch from pills to condom. Compared with women who spent less
travel time to the nearest public health service outlet, those who spent traveling time
more than 30 minutes to the nearest public health service outlet are 80 percent
increase the odd of contraceptive switching from pills to condom (OR=0.2).

The explanation is because the difficulty in geographical access makes women
to choose the more reachable contraceptive method when compared with those who

spend less than five minutes in traveling time to the nearest public health outlet.
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Generally public health service outlet located in the central of community where
everyone can reach, but if women have to spend their traveling time to the nearest
public health service outlet more than 30 minutes, they may decide to switch from
using pills to use condom instead because condom can provide in drug stores where is
more reachable.

Another proxy indicator of geographic access is density of service facilities.
Results in Table 23 shows the density of public health facilities associated with the
likelihood of switching to sterilization and to IUD/Norplant. Woman who live in an
area where there are more service facilities are more likely to switch to sterilization
and IUD/Norplant when compared with those who switched to pills.

As for women who have more than 2 public health service facilities within 10
km., the likelihood of switching to sterilization increase 3.3 times when compared
with those who have no density of service facility within 10 km. (OR=3.30). In the
meantime, women who have 1-2 public service facilities within 10 kilometer would
have 2.2 times increase in the likelihood of switching to sterilization when compared
with those who live in an area where there is no health service facility (OR=2.2).
Besides, women who have moderate density of service facilities are less likely to
switch to a long-term reversible method such as IUD/Norplant (OR=0.5) when
compared with women who no public health service facilities.

The association between high density of service facilities and the increasing
likelihood switching to permanent method may be explained by the fact that the area
where there are more number of health facilities may include hospital which is a
major facility of permanent methods.

Table 23 also demonstrates that women who have less availability of methods
are less likely to use IUD/Norplant when compared with those who have more than 3
method choices. This is evident because generally health service outlets provide only
3 contraceptive methods: injection, pills and condoms. For those who want to use
permanent and long-term reversible methods, i.e. IUD/Norplant have to go to a
hospital.

Aside from accessibility’s effects, some predisposing factors also play an
important role in the likelihood of switching to an alternative method. Regarding age
of respondent, this study found that as age increases, women are more likely to switch
to sterilization (OR=1.1). This finding is similar to the study of Grady and Klepinger
(2002) which also found that older women are more likely than younger women to
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switch to sterilization from any original method. However, this result is expected
because as a woman becomes older, they are more likely to limit their family size and
motivated to use permanent contraceptive method

Another predisposing factor that has an influence of contraceptive behavior
among women in Kanchanaburi DSS is ethnicity. Results from this study show that
when comparing with Thais, Burmese women and other groups are more likely to
switch to IUD/Norplant (OR=5.3 and OR=4.2). Meanwhile, Burmese women are also
more likely to switch to injection use when compared with Thais counterpart
(OR=1.8).

It should be noted that the method the minority groups prefer to switch to
long-term reversible methods, i.e., IUDs and injections. This may be because these
minority groups have more difficulty accessing health care services compared with
Thais. Consequently, the method preferred by women from minority groups who want
to use contraception for birth spacing is a long-term reversible method because they
cannot access family planning facilities very frequently.

Moreover, women’s occupation is related to switching behavior. Women
working in the agricultural sector have 36 percent likelihood of switching to injection
compared with unemployed women (OR=1.4), while women in other occupations
have 40 percent increase the odd of switching when compared with unemployed
women as well (OR=1.4). The reason is because these working women have to little
free time during the work day and little time off, hence, they may not as likely to visit
the service facility and prefer to use long-term reversible method.

Regarding number of living children, results from Table 25 shows that women
who have no children compared to women with more than three children are more
likely to switch to condoms (OR=6.1). As expected, women who have no children
may expect to have children so they tend to use temporary contraceptive method such

as condomes.
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Table 23 Odd ratio from discrete-time competing risks models of switching from any

modern method used to another modern method, Kanchanaburi DSS, 1999-2004.

Explanatory variables

Method/ choice switched to

Sterilization IUD/Norplant Injection Condom Other methods
Duration 1.0 1.0* 1.0 1.0 1.0
Duration 2 1.0 1.0 1.0 1.0 1.0
Month 12 1.0 0.9 1.0 1.0 2.9
Month 24 1.1* 0.5* 1.0 1.1 2.2
Month 36 11 0.3** 1.0 0.7 2.7**
Month 48 1.1 0.8 0.8 0.9 1.4
Heaping_month_12 315 2.0 1.2 15 1.8*
Month 1.0 1.0* 1.0 1.0 1.0
Contraceptive intention
Limiting (ref.)
Spacing 0.9 0.6 1.0 1.0 1.2
Travel time to the nearest
public health service outlet
Less than 5 (ref.)
5-30 mins. 1.0 35 1.2 1.0 0.7
More than 30 mins. 1.9 5.0 1.2 0.2* 1.2
Travel time to the nearest
public hospital
Less than 5 (ref.)
5-30 mins.. 1.0 0.8** 1.0 1.2 0.8
More than 30 mins. 0.6 0.7** 15 1.0 0.3
Density of public health
facilities within 10
kilometers
0 (ref)
1-2 2.2%* 0.5* 11 0.6 15
3+ 3.3%** 0.5 1.1 1.0 2.1
Available methods/ choices
1-3 1.0 0.3%** 1.0 1.2 1.3
More than 3 (ref.)
Age 1.1%** 1.0 1.0 1.1%** 1.1%**
Ethnicity
Thai (ref.)
Burmese 1.2 5.3** 1.8* 1.3 4.2
Others 1.2 4. 2%** 1.1 0.8 2.9*%
Education
None (ref.)
Compulsory 0.6 1.9 1.2 2.6 1.2
Higher education 0.8 24 11 8.8** 3.9%*
Occupation
Unemployed (ref.)
Agriculture sector 0.9 1.0 1.4 0.7 0.5*
Other occupations 1.2 11 1.4 1.2 1.4
No. of living children
0 1.4 0.7 0.7 6.1%** 4.3%*
1-2 0.8 0.8 0.9 2.5%* 1.1
3+ (ref)
- Log likelihood -3079.9
Pseudo R2 0.08
Number of person years 2490

* Significant at p<0.05; ** Significant at p<0.01; *** Significant at p<0.001; Standard errors in

parentheses

Note: Reference category for the equation is pills.
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CHAPTER 6
SUMMARY AND RECOMMENDATIONS

This chapter begins by summarizing the major results related to each of the
research objectives Table 25 Continued stated in Chapter 1. Recommendations for
policy recommendations and future research are described in the second part.

6.1 Summary of results
6.1.1 Objective 1: To explore contraceptive use dynamics among married
women in Kanchanaburi DSS during 1999-2004.

The contraceptive prevalence rate alone is not a sufficient indicator when
evaluating the implementation of family planning programs, hence, contraceptive use
dynamics will help to provide a full measure of program success (Mitra et al, 1996).
Therefore, data in this study gave pictures of contraceptive behavior among married
women in Kanchanaburi DSS.

For postpartum adoption behavior — The study found that women in
Kanchanaburi DSS  have good postpartum adoption behavior because most
postpartum women have adopted contraceptive use after childbirth within the first
year after giving birth. Further, more than half of the women adopted contraceptive
use three months, and nearly all women increased contraceptive use within two years.

Currently family planning programs for postpartum women are focused on
providing family planning services for women immediately after childbirth (Thapa,
1992). Women who discontinue practicing contraception after giving birth are
considered at risk of having an unintended pregnancy if they do not adopt
contraception immediately after childbirth. Therefore, the study results confirm that
the public health facilities in Kanchanaburi province provide good quality family
planning services to postpartum women which lowers their risk of unintended
pregnancies.

Regarding the analysis of adopting specific method of contraception after
giving birth - This study found that pills are the most frequently adopted method

within 3 months, following by sterilization and injection, respectively. However, at
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the end of the first year, injection was the most frequently adopted method
while ITUD/Norplant and condoms accounted for a minority of method used.

As contraceptive discontinuation is an important indicator of satisfaction
among user of that particular method or quality of contraceptive method, results from
this study found that 13.3 percent of users stop using contraception within one year
and increased to 19.8 percent at the end of the second year. This discontinuation rate
is lower than compared with Curtis and Blanc’s (1997) study which found that
between 50-65 percent of users discontinued their contraceptive method within 24-
months. This is an indicaqtor of how effective of family planning programs are in
Kanchanaburi province.

Consistent with studies elsewhere, this study found that IUD users
experienced the lowest overall discontinuation rate by the end of the first year of use;
while the discontinuation rate for condoms was highest, following by pill users.

Regarding method-related reasons for discontinuation - Most frequently cited
by users of all methods were positive reasons like desired pregnancy and other reasons
such as menopause or no sexual contact, rather than negative reasons like dislike or afraid of
side effects. These findings confirmed that service-related reasons were not causing
women to discontinue contraceptive use. The main reasons were because women
wanted to get pregnant or perceived low risk of getting pregnant.

Another important indicator of the effectiveness of family planning services is
contraceptive failure. Overall, 5 percent of women became pregnant during 12 months
of using a reversible contraceptive, and 9% become pregnant during 24 months of
use. This failure rate is lower than the failure rate in developed countries such as the
United States which has a 12 month failure rate for all reversible methods at 9.4
percent (Trussell et al., 1999).

Additionally, failure rates vary significantly across methods. Over time, the
cumulative proportions of users who experienced the highest failure rates are among
pill users. In addition, the risk of failure in this study is lowest for the IUD, followed
by injections.

When comparing study results of contraceptive failure rate with the previous
studies of contraceptive failure rate in Thailand, results shows that failure rate among
pill users increases from 5 percent during 1993-1996 to 8.3 percent in 1999-2004.
This finding reminds public health officers, family planning programmers and

policymakers to do focus more pill users.
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Further, this study included sterilization in the analysis to test sterilization
failure, the results showed that there is no failure rate for sterilization within 12
months and almost zero within 24 months which means that women living in
Kanchanaburi DSS studied area have had successful serilization procedures.

The importance of contraceptive method that failed demonstrates the potential
for family planning programs to reduce failure. For example, the high likelihood of
failure for pills user may be a consequence users failing to follow the product’s
instructions. Therefore, family planning programs have to address this problem by
ensuring that various users are educated about how to use the product effectively or
expand contraceptive choices so that users can shift to a more effective method.

The last component of contraceptive use dynamics is contraceptive switching.
The cumulative 12-months of switching from all-modern methods, excluding
sterilization, to another method among married women in Kanchanaburi DSS are 25
percent, and increases to 33 percent within two years. This means that one-fourth of
married women did switch to another method within one year.

Besides, switching behavior varies considerably by method. The probability of
method switching was highest for condom users, while 1UDs and injection are less
likely to switch to another method. These findings are consistent with studies
elsewhere which found that condom users had a relative high risk of switching
compared with users of other methods, especially when using for short periods of
time.

Another concern is whether the new method is equal, more or less effective
than the discontinued method. Results from this study found that very few women
switched from more efficient method to less efficient methods because the cumulative
probability among those who switched from less efficient methods to more efficient

methods were very small.
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6.1.2 Objective 2: To examine the impact of accessibility of quantity and
quality of family planning service on contraceptive use dynamics.

The main focus of the objective is to evaluate the impact of accessibility on
contraceptive use dynamics, the discussion of the results is restricted to variables that
are statistically related to accessibility factors.

Results of accessibility on contraceptive behavior shows that access to quantity
like geographic accessibility and quality of care have an important role in
contraceptive use behaviors among Kanchanaburi DSS.

Regarding contraceptive adoption after childbirth, geographic accessibility is
only statistically related to the likelihood of postpartum adoption. As the hypothesis
predicts, women who have better access to the provider’s location are more likely to
adopt contraception after birth. This hypothesis is clearly supported in this study
because women who spent more time traveling to the nearest provider’s location are
less likely to adopt contraception.

An explanation for this negative effect of geographic accessibility is because
when women travel to receive contraception, there are some costs of fertility
regulation such as time or money to reach the provider’s location, therefore women
who have just given birth may be concerned about difficulties accessing family
planning services.

Additionally, a postpartum woman who has more available and accessible
service facilities is more likely to adopt contraception as well. Because an increased
number of available public health service facilities can provide the more family
planning supplies and services. Therefore, women who have more available service
facilities would be more encouraged to adopt contraception after childbirth.

Considering the effect of accessibility on contraceptive discontinuation -
Results from the study also found that only women who spent more time traveling to
the nearest public health provider is statistically related to discontinuation behavior.
Similar to finding of postpartum adoption, women who travel more than 30 minutes
are more likely to discontinue contraceptive use.

The results of contraceptive failure strongly support the significance of
geographic access on failure behavior. Women who spent more time traveling to the
nearest public health location are more likely to fail. This finding might relate with

contraceptive discontinuation which found that contraceptive users who live further
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away from the health center were more likely to discontinue than those who live
closer.

The interrelationship  between contraceptive discontinuation and
contraceptive failure can be explained by Curtis and Blanc’s (1997) conceptual
model of the dynamic of contraceptive use. Their study demonstrated that for those
who abandoned use while still needing contraception may risk an unwanted/mistimed
pregnancy if they do not adopt contraception recently after discontinuing it. When
women discontinue using contraception, they also at risk of contraceptive failure.

Additionally, women who live in an area where there are more public health
facilities are less likely to fail. As expected, family planning supplies and services can
be more available when there are more of public health facilities.

Further, geographic accessibility has been tested for its interrelationship with
contraceptive switching, but the results rejected the hypothesis which predicted that
women who have better geographic access to family planning service are more likely
to switch contraceptive methods.

The results of all-method switching analysis shows that women who spent
more travel time to the nearest public health outlet are more likely to switch to an
alternative method which means that even women who travel greated distances are
switching more often. This is a negative sign for family planning programs because it
implies that these women have not found their most desirable contraceptive method
yet.

Contrary to the study of density of service provides regarding contraceptive
switching behavior, the results show that women who have more providers are less
likely to switch. This may mean that service facilities can provide more supplies and
services. There may be relationship between the density of service providers and the
level of women’s awareness and knowledge about contraceptive methods which
could effect their switching behavior.

Regarding access to quality of family planning services - Proxy variables
such as availability of contraceptive methods are found to be statistical significant in
contraceptive failure. Contraceptive failure can happen for several reasons including
contraceptive quality and user’s understanding and consistency when using the
contraceptive. Findings from this study confirm that women in Kanchanaburi DSS

need better quality family planning services.
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Regarding contraceptive switching analysis - The study classified travel time
to the nearest public health outlet and travel time to the nearest public health center
because the there are differences in contraceptive methods provided at difference
levels of public facilities.

However, the results demonstrated that the travel time to the nearest hospital
does not significantly effect the likelihood of all-method switching behavior. Only
women who spent more than 30 minutes traveling to the nearest health service outlet
statistically relate to the increasing the likelihood of switching contraceptive methods.
This finding can be a negative indicator of program quality because even when they
have more difficulty; they still have higher probability of contraceptive switching
which means that they do not meet their need of contraceptive method yet.

In contrast, the density of public health services within 10 kilometers plays a
significant role in all-methods switching, but the result is contrary to the hypotheses
because women who have a moderate to high density of public health facilities
decrease the likelihood of contraceptive switching.

As contraceptive switching may be seen as either a positive or negative
indicator of program quality, this decreases the likelihood of contraceptive switching
among women who have a high density of public health facilities within 10
kilometers may be a positive indicator. Low switching rate can reflect satisfaction
with a particular contraceptive method.

The study also refines the statistic analysis of contraceptive switching to be an
analysis of specific-method switching. Specific-method switching is important
because it helps family planning programs to understand the pattern of switching and
the effects of accessibility indicators on switching behavior.

For example, the results found that women who spent more than 30 minutes
traveling to the nearest health service outlet were more likely to switch to
IUD/Norplant. One explanation for this finding is that when family planning facilities
are difficult to access women may be inclined to switch to a long-term reversible
method such as IUD/Norplant in order to avoid more frequent visits to the service
provider.

Moreover, the density of public health facilities was also associated with the
likelihood of switching to sterilization and to IUD/Norplant. Woman who live in an
area where there are more public health service facilities were more likely to switch to

permanent and long-term reversible method. The relationship between an area with a
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high density of service facilities increased the likelihood of switching contraceptives
to a permanent and long-term reversible method can be explained by the coverage of
family planning services. Areas with higher density of family planning services
provide more services.

Regarding access to quality of family planning service and contraceptive
switching - Women who have fewer choices at the nearest public health facility are
statistically related to do switching less frequently to IUD/Norplant. This truth
becomes evident because generally health service outlets provide only 3 contraceptive
methods; injections, pills and condoms. For those women who want to use permanent
and long-term reversible methods, i.e., IUD/Norplant they have to go to a hospital.
Therefore, those who have fewer choices are less likely to use long-term reversible
methods. The actual demand for IUD/Norplant is unknown because there is lack
supply and services for these kinds of contraceptive methods. Actually, this finding
can serve for the basic human right that everyone has the right to choose contraceptive
method they prefer.

In conclusion, the role of accessibility on contraceptive uses dynamics among
married women in Kanchanaburi DSS, both access to quantity and access to quality,
plays an important role in contraceptive behavior.

6.2 Recommendations for policy implication

Overall findings in this study demonstrate that women in Kanchanaburi DSS
have good practice in contraceptive use dynamic because they are recently adopted
using contraception after childbirth, less discontinuation within 12 months after
initiating use and have a positive reason when discontinuing, lower failure rates
when compared with developed countries such as the United States and only one
fourth of contraceptive users switch within one year after initiating use which means
that most of them prefer the method they used.

However when focusing on specific-method contraceptive use dynamics; there
is a recommendation for family planning programs in Kanchanaburi province to
concern.

As findings from descriptive shows the cumulative proportions of users who
experienced the highest failure rates are among pill users and lowest are among
women who were sterilized and 1UD users. The importance of method type to
contraceptive failure demonstrates the potential for family planning programs to
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reduce failure. For example, the high likelihood of failure for pills users may be a
consequence of failure by the users to follow product instructions. Therefore, family
planning programs have to address this problem by ensuring that various users are
educated about product use or expand available choices.

This study also focused on the effect of accessibility on contraceptive use
dynamics. The results from the study found that geographic access is significant to
contraceptive behavior having both positive and negative results. Women who have
better geographic access to health service facilities are more likely to adopt
contraception after childbirth, less likely to discontinuation and less likely to fail.

Over decades of expanding quantity of services points and contraceptive use
becomes strongly established in Thai societies, geographic accessibility remains an
important factor affecting contraceptive use behaviors among women in
Kanchanaburi DSS.

Therefore, policymakers or family planning managers should further eliminate
this geographic accessibility by increasing alternative means to provide family
planning services such as mobile clinics or through community health volunteers.

Moreover, a variety of contraceptive methods provided at health facilities also
are significant to contraceptive switching and contraceptive failure behavior. For
example, women who have fewer varieties of choices at the nearest public health
facility are statistically related to switch less frequently to IUDs. This result implies
that there might be a demand IUD/Norplant but because there is a lack supply and
services of these two contraceptive methods.

This statement can be cross checked with the results of the geographic factors
for women who spend more time traveling to the nearest hospital are more likely to
switch to long-term reversible methods as IUD/Norplant. Then family planning
program should provide more choices of contraceptive methods. However, if public
health outlets can’t provide long-term reversible methods, family planning programs
can send a mobile clinic to provide services including long-term reversible methods,
especially in a remote areas. As availability of contraceptive methods are a proxy for
quality of care, it is necessary that better quality of family planning services should be
improved.

Unfortunately this study couldn’t distinguish between user failure and method
failure. However, results from descriptive analysis informed that the highest failure

rate goes to pills users which potentially imply user failure.
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This should not only focus on number of available methods, it is also
important to provide information regarding proper use and possible side effects of the
method.

6.3 Recommendations for future research

There are three recommendations for further studies.

First is to extend consideration to other variables such as access to medical
care and quality of care. As conceived by Penchansky and Thomas (1981), access is
divided into five independent dimensions of access to health care services which are
affordability, acceptability, accommodation, availability and accessibility. However,
this study examined only two elements of access that are defined as geographic
dimensions; availability and accessibility. Therefore, future studies should take other
dimensions of access to health care, i.e., affordability or accommodation into
consideration.

Similarly to the recommendations for the concept of quality of care, because
the only element of service quality addressed in this study is the availability of
contraceptive choices. If further studies can identify other elements of service quality
such as information given to clients, interpersonal relations, mechanisms to ensure
follow-up and continuity, and an appropriate constellation of services,

Second is to distinguish between user failure and method failure. As
mentioned earlier, this study did not distinguish between user failure and method,
hence, it couldn’t be totally confirmed that contraceptive failure is user failure, even
results from method-specific failure rate informed that the highest method-specific
failure rate is pill users.

The last recommendation is to consider making contraceptives more available
through creating more options such as through drug stores. Even the fact that the
largest share of contraceptive service is provided through public facilities, but
previous researches has found that private facilities are important as well. With an
absence of coordinated private facilities, the prime concern of contraceptive provision
in this study was the through the public health service outlets. Therefore, future
studies should take private facilities into consideration.
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