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Introduction

Over the last three decades fertility in Thailand has declined from a Total
Fertility Rate (TFR) of over 6 in the carly 1980s (National Research Council, 1980) to
well under 3 by the mid-1980s (Bennett and Chamratrithirong, 1988), while recent
evidence suggests that further declines may have taken TFR to below 2 by the end of
the 1980s (Hirschman ct al. nd).

The fertility decline in Thailand has been almost entirely a result of fertility
reductions within marriage with only limited changes due to later marriage, or a smaller
proportion of women marrying (Knodel ct al. 1987; Limanonda, 1988). During the
1970s acceptance of family planning sprcad rapidly throughout Thai socicty. The
contraceptive prevalence rate of approximately 15 per cent in 1970 had increased to over
70 per cent by the end of the 1980s. Over the same period a substantial difference in

urban and rural levels of contraceptive use was eliminated.

There is quantitative and qualitative evidence to indicate that the Thai Family
Planning Program played a major role in the rapid increases in contraceptive levels
(Knodel et al. 1987; Bennett et al. 1990). But not established are the factors of the
program that were most important in contributing to the success. The cffects on
contraceptive use of the relationships between tamily planning program cfforts and the

social setting where the efforts took place is also not at all clear.

The nced to clarify the relationships between program effort and social setting
are of particular importance in Thailand as it has been forcefully argued that the rapid
diffusion ol low fertility norms and the acceplance of family planning have resulted

from the favorable social and cultural setting of Thailand (Knodel et al. 1987). A
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previous study undertaken by Chamratrithirong et al. (1989) found that social setting
variables were as least as important as program effort variables in explaining variations
in contraceptive use but did not examine how program effort might operate differently

among social contexts.

In this paper we look more closely at how social setting and family planning
program activity effect the acceptance of female sterilization among a sample of Thai
women. Family planning activity and social setting variables are measured at the
community level while sterilization is measured at the individual level. Individual
characteristics that affect the acceptance of sterilization are controlled for the analysis.
We focus the analysis on sterilization as in a mature program it is this method that

responds most to variations in program effort (Chamratrithirong ct al. 1989).
Family Planning Programs and Contraceptive Use
i) Program Effort and Contraceptive Use

Family Planning programs are typically large and expensive undertakings. In
most instances they exist because there is a perceived need to reduce levels of fertility.
During the period that most countries have initiated family planning programs fertility
has declined and contraceptive use has increased. However, there has been considerable

variation among countrics in the extent of the changes.

There have been claims that family planning programs have contributed
relatively little to fertility reduction with the major determinant being social and
cconomic development (Hernandez, 1984). Other researchers claim that the contribution
of family planning programs, primarily operating in a synergetic relationship with
development, have been instrumental in the fertility declines that have occurred
{Bongaarts et al. 1990; Maudlin and Ross, 1991).

As in many other areas of social science much of the debate revolves around
methodological issues. Numerous methods have been developed that are designed to
assess the impact of family planning programs (see reviews in Population Reports,
1985; and Ross and Lloyd, 1989) but only experimental design and areal regression are
capable of providing measures of the cffects of family planning programs that are net of

the effects of development. Because of logistical and financial constraints there have
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been few studies based on experimental design, therefore much of the assessment of the

net impact of family planning program effort has employed the regression approach.

A central issue in the areal regression body of literature has bcen the
measurcment of family planning effort. In the early 1970s Lapham and Mauldin (1972)
constructed an index of family planning effort based on 15 inputs. In 1982 the index
was expanded to include 30 items (Lapham and Mauldin, 1985), and in 1989 new scores
were generated based on the same 30 items (Mauldin and Ross, 1991). The indexes are
constructed by summing the scores, ranging from 0 to 4, of the 30 items. Item scores

were assigned by persons working in the field of family planning.

The indexes gencrated in the studics listed above have been used widely in
examining cross-national variation in fertility decline (Mauldin and Berelson, 1978;
Bongaarts et al. 1990) and contraceptive use (Lapham and Maudlin, 1985). Findings at
the cross-national level have been remarkably consistent; (1) family planning program
effort has a significant independent cffect on contraceptive use and fertility (2) the effect
of social setting is typically greater than that of family planning program effort, and (3)
the interaction effect betwcen family planning program effort and development is

usually greater than the combined additive cffects.

The results of the cross-national studies, however, do not shed any light on
what aspects of a family planning program is most important in affecting reproductive
behavior. The Lapham/Mauldin studies group their 30 items into four areas -- policy
and stage setting activities, service and service-related activities, record keeping and
evaluation, and availability and acccssibility of fertility control methods (Lapham and
Mauldin, 1985), but typically apply only thc overall index in analysis. The underlying
complexity of family planning effort has rarely been analyzed. Entwisle (1989)
undertook a confirmatory factor analysis on the 30 items in the Lapham-Maudlin scale
measured for 100 countries and identified eight separate dimensions. Entwisle argues
that there is a need to use cach of thesc items separately in analysis, although she does
note that the limited number of units available for analysis makes this difficult. A
related, but as yet unexplored, question, is whether the number of dimensions of family
planning effort vary at different stages of the development of a family planning

program.
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Compared to cross-national studies efforts to apply an index of family
planning effort in examining variation in contraceptive usc or fertility among units
within a country have becn less successful in cither explaining variation in the
dependent variable or of isolating significant e{fects of family planning program efforts
(sec Population Reports, 1985). There arc several difficulties in applying the Lapham-
Mauldin framework to within country studies; (1) variation in program inputs are
usually smaller within countries than among countrics (Population Reports, 1985), (2)
the placement of program inputs may be conditioned on the levels of fertility with, for
cxample, more inputs being allocated to arcas of high fertility (Ross and Lloyd, 1989),
a problem that is particularly acute as a program matures, (3) the underlying dimensions
of family planning inputs at the national level may bear little relation to dimensions at
the local level, and (4) data is often much more difficult to obtain at the Tocal level than
it is at the national level, resulting in some instances in rescarchers substituting family

planning output measures, such as CPR, for input measures.

Ross and Lloyd (1989) have provided a detailed review of the problems that
have faced rescarchers who have attempted to measure the effects of family planning
programs by cxamining variation in fertility behavior among arcal units within
countrics. However, they also note that this approach is receiving renewed attention
because of the availability of data sets that integrate community and individual level
data. Models that combine both individual and aggregate level data are usually referred

to as multilevel.
ii) Multilevel Models of Reproductive Behavior

Multilevel studies of fertility, while having been carried out with countries as
the units of analysis (Entwisle et al. 1986), have most often been applied to data
collected for one country. These studies provide the opportunity to isolate particular
aspects of social settings or family planning programs that affect individual reproductive
behavior. For example, in a study of contraceptive use in Egypt, Entwisle ct al (1989)
found that the type of contraceptive service factlities and numbers of village family
planning workers affected individuals contraceptive use. Furthermore, they found that

the effects of these variables differed among persons with different characteristics.

There have been several attempts to formulate multilevel models for

explaining fertility behavior in Thailand. The kcy areal measure in several of these
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studies has been the availability of contraceptives (Entwisle et al. 1984;
Chamratrithirong and Kamnuansilpa, 1984), while other studies have concentrated on
indicators of development (Hogan and Frenzen, 1981; Chayovan, 1[982;
Chamratrithirong et al. 1992; Guest and Chamratrithirong, 1992; Hirschman et al.
1993). Results of these studies have shown that the impact of community variables,
including both contraceptive availability and development variables, have been

statistically significant although fairly modest.

Several criticisms of the previous multilevel studies conducted in Thailand can
be made. Several studies have used levels of aggregation that may be too large to
adequately index social settings that influence fertility decisions (Chamratrithirong et al.
1992; Guest and Chamratrithirong, 1992; Hirschman et al. 1993); measures of family
planning inputs, where they are available, are usually quite limited (Chayovan, 1982;
Entwisle et al. 1984); and there has been few efforts to simultaneously investigate the

effects of social setting and family planning inputs on contraceptive use or fertility.

A recent study based on the collection of a large number of indicators of family
planning inputs and indicators of social setting at various levels of aggregation has also
found limited effects of family planning inputs on contraceptive use (Chamratrithirong
ct al. 1989). The authors note that at the time that the analysis was carried out the Thai
family planning program had been in opcration for a long period and contraceptive use
was already high. Where a program has been successful, and has motivated the bulk of
the population to accept a small family sizc norm, it is likely that family planning
inputs will be of more limited relevance to variation in levels of contraceptive use
compared to contexts where motivation to contracept remains low. The study also
found, however, that family planning input variables were rclatively more important at
explaining initiation of female sterilization than an overall measure of contraceptive

use.
iii) Female Sterilization as a Contraceptive Choice

The suitability of sterilization as a “pure’ measure of demand for family
planning services in Thailand has been discussed by Bennctt and Chamratrithirong
(1988). They note that the Thai National Family Planning Program (NFPP) is the

main supplier of this method, and hence the method is sensitive to changes in levels of
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inputs (Chamratrithirong et al. 1989). They also argue that because of the nature of the

method, in particular its permanency, motivation for use has to be extremely high.

Trends in levels of female sterilization in Thailand have differed among
regions. It is notable that initial high levels of sterilization of women in Bangkok,
vis-a-vis women in other regions have not been maintained over time. On the other
hand women from the poorest regions of the country, particularly the North and
Northcast are increasingly turning to sterilization as a contraceptive method as the
motivation to limit fertility becomes more widespread in the region (see Bennett and
Chamratrithirong, 1988).

The choice of female sterilization as a contraceptive method would appear to be
the most suitable output indicator of the effects of family planning inputs in situations
of a mature and successful family planning program. It must also be noted, however,
that sterilization may be related in different ways to family planning inputs than are
other methods. For example, medical inputs are more likely to be important for
sterilization than they are for temporary methods. It is therefore important to separatcly

cxamine different aspects of program activitics.
Data and Methods
1) Data Sources

Several sources of data are used in the analysis. Individual level data come
from a national sample of 7,085 ever-married women aged 15-49. This survey, known
as the Contraceptive Use Pattern Survey (CUPS), interviewed respondents during the
period April to June 1987 in a sample drawn from 27 provinces. Special samples of
Muslims were drawn {rom the Southern provinces of Yala and Satun. As the interest in
this analysis is to investigate relationships among variables, rather than providing
nationally representative estimates of levels, the unweighted data, including the Muslim
sample, is used in the analysis. The survey collected detailed information of socio-
economic characteristics of respondents, patterns of contraceptive use and fertility. For

more details of the survey see Leoprapai and Thongthat (1989).

In each province include in the survey two rural districts were randomly

selected (three districts in two provinces). From within cach of the sampled districts two
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sub-districts were sampled. The social setting variables used in the analysis are
measured at the district level. Most of this information was collected from government
statistical sources or local government officials (scc IPSR, 1987;1988). As the data on
family planning program cffort was the focus of an intensive data collection effort
(IPSR, 1988) a wide rangc of information on family planning inputs and personncl is
available for analysis. In each district included in the CUPS sample interviews were
conducted with the District Health Officer (DHO) and District Hospital Director (DHD)
or their assistants. These are the officials primarily responsible for the dclivery of

contraceptive services under the National Family Planning program.

There were several criteria for inclusion in the sample employed for the
analysis. Only women living outside of municipal areas were selected. Municipal
areas, primarily Bangkok and provincial capital, were excluded from the analysis
because of the difficulties in identilying the relevant social setting for their
contraceptive choices. A woman in Bangkok, for example, is influenced by a multitude
of scttings and can obtain contraceptive services from many differcnt locations. Only
women who could make a choice about sterilization were used in the analysis. As most
of the social setting and program variables rclate to the period near or at the time of the
survey it was decided to exclude women who were sterilized before 1985. This resulted
in all but 291 of the 1218 rural women who had been sterilized being excluded.
Women over the age of 44 wcre not included as many of these women would not
consider themselves fecund. Finally, a small number of women whose husbands had
been sterilized were excluded from the analysis. The tinal sample contains 4401 rural
women aged between 15 and 44. Of these women 291 had becen sterilized in the period
from January 1985 to June 1987. The sampled women lived in 54 districts in 26

provinces.
ii) Family Planning Effort and Social Setting Variables

Two main approaches to dealing with the large number of potential indicators
of family planning effort can be identified in the literature. The first approach,
exemplified in the many studies undertaken by Parker Maudlin, Robert Lapham, Bernard
Berelson and John Ross, is based on combining indicators of family planning effort
into one overall index. In most of these applications cach item in the index contributes
equally to the index. The sccond approach is to explore which of the indicators

available is most strongly related to contraceptive usc and only use these indicators in
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further analysis. An cxample of the sccond approach as applied to Thai data can be seen

in the study by Chamratrithirong ct al (1988).

A third approach, that makes greater usc of the information available in the
data than ecither of the other two approaches described above, is to create separate indexes
for cach of the dimensions of family planning effort identified. Entwisle (1989), atter
identifying the complexity of the dimensions involved in family planning program
cffort, advocates this strategy. In the present study an exploratory principal components
analysis of 28 indicators of family planning program effort at the district level was
undertaken (sce IPSR, 1988 for a description of the variables). The results of the
analysis confirm the complex multi-dimensional nature of family planning program
effort. Ten factors with cigen values exceeding one were identified. Most of these
factors explained vary little of the common variance and were hard to interpret. A three
factor solution was decided upon as cach factor was clearly interpretable and explained

similar amounts of variance (8 to 10 per cent).

The first factor was interpreted as a demand creation factor (DEMAND). All
demand indicators were positively and highly related to the factor. Other variables with
high positive loadings included indicators of efforts by the District Health Office to
motivate health centre workers. On the other hand, high and negative loadings were
observed for measures of the per capita presence of health centers and village health
volunteers. High scores on the factor appear to identify thosc contexts that lack family
planning facilities and have becn targeted by the government in an attempt to increase
levels of demand. The second factor was clearly associated with facilitics, including
private inputs into family planning (FACILITIES). High positive loadings were
observed for the density of hospital beds, doctors, private hospital beds and private
clinics. There were fow loadings on indicators of help from government ministries in
the family planning program. In contrast, for the third factor (GOVERNMENT),
variables indexing government ministry involvement in family planning at the district
level and variables indicating a high density of village level government facilitics and/or

personnel were positively related to the factor.

Exploratory factor analysis was also undertaken in order to dectermine
dimensions of social setting. Fifteen variables district-level variables, described in
detail in IPSR (1987), werc included in the analysis. At the first stage of the analysis

four factors were extracted. The fourth factor explained only a small proportion of
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variance and was discarded. The three factor solution explained 54 per cent of the

common variance, with the first of these factors explaining 33 per cent of the variance.

The first factor could be clearly identified as a dimension indexing development
(DEVELOP). Very high positive loadings were observed for district levels of
population density, per capita tax, per capita consumption of clectricity, the per cent of
households with clectricity, banks per capita, and the proportion of work{orce in non-
agricultural occupations. In contrast, the third factor identifies a dimension that is
closely related to underdeveloped agricultural areas ISOLATED). A high proportion of
the persons of labour force age were economically active, primarily in agriculture, tl. ‘re
was a high negative loading on the proportion of school-age population attending
school and a high positive loading on distance from the province capital. The second
factor (SOCIAL) indexcs contexts where there are relatively high levels of social
development (education of women of reproductive ages and of children is high)

relatively close to Bangkok, but with only moderate levels of cconomic development.

Indexes were calculated for the three social setting variables and the three
family planning effort variables using the factor loadings. The indexes, each of which
has a mean of zero and a standard deviation of one, are used in the multilevel analysis

described below.

iii) Methods of Analysis

The literature on statistical applications of multi-level analysis has become
increasing complex (see Bilsborrow and Guilkey, 1987 for a revicw). Earlicr studics
focused discussion on the interpretation of aggregate effects in individual-level models
(Fircbaugh, 1979; Blalock, 1983). The point that was stressed in what was a relatively
new arca of analysis for social scientists was that social setting variables uscd in the

analysis were not meant as proxies for individual characteristics.

More recent work has stressed the methodological problems of estimating
models based on more than one unit of analysis with statistical techniques that combine
error terms from cach level of analysis (see Mason et al. 1983). While mcthods have
been developed to undertake appropriate statistical analysis for multilevel models these
methods are mainly confined to models where the dependent variable is measured at an

interval level. Wong and Mason (1985) have proposed a method of analysis for models
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with limited dcpendent variables but this procedurc is difficult to implement and the
properties of the estimation have not yet been fully explored (Bilsborrow and Guilkey,
1987). Hence the approach that has been typically undertaken is to estimate models
using standard limited dependent variable models (sce for example Entwisle et al. 1989)
while recognizing that this will lead to incfficient estimation of parameters. In the

present analysis logistic regression is employed as the analysis technique.
Results and Discussion
i) Characteristics of Sterilized Women

The 291 women sterilized in the two and a half year period before the survey
differ from other women on a number of characteristics. While 7.7 per cent of Buddhist
women were sterilized, less than one per cent of women of other religious
denominations, who were overwhelmingly Muslim, underwent sterilization during the
same period (see Table 1). This is also reflected in the rates of prevalence by region,
with over 7 per cent of women in all regions except the South having been sterilized.
In the South, that has a large Muslim population, the per cent sterilized was only 4.3.
Kamnuansilpa and Chamratrithirong (1985), in analysis of contraceptive differentials
from the 1984 Contraceptive Prevalence Survey (CPS3), note that Muslims, especially
in the South, arc much less likely to use permanent methods of contraception and much

more likely than other women to cite religious reasons for not using contraception.

Socio-economic differentials in the ratc of recent sterilization can also be
observed. The women most likely to have been sterilized were those with a primary
school level of education. However, therc is little difference among different
occupational groups, with women working in agriculture, those working in non-
agriculture and those not in the labour forece having similar rates of sterilization. The
differentials in recent sterilization rates among cducational categorics may be partly due
to demographic factors. For example there is an inverse U shape relationship between
age and rccent sterilization, with the mean age of sterilization of 30.3 being only
stightly higher than that for women not sterilized. The small proportion of women
with no education are, on average much older than other women in the sample, while

those with sccondary education are on average youngcr than other women.
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One of the strongest correlates of sterilization is parity. Women who have
undergone a recent sterilization had an average of 2.9 living children compared to the
average of 2.0 living children of non-sterilized women in the sample. In the multilevel
analysis conducted by Chamratrithirong et al (1989), parity remained one of the most
powertful predictors of sterilization after controlling for family planning effort and social

setting variables.

TABLE |

Per cent Recently Sterilized by Socio-economic Characteristics

Characteristic Sterilized Not Sterilized Total Number
Religion

Buddhist 7.7 923 100.0 3712
Other 0.9 991} 100.0 689
Region

North 7.1 92.9 100.0 1025
Northeast 7.8 92.2 100.0 1012
Central 7.9 92.1 100.0 1021
South 4.3 95.7 100.0 1343
Education

No Education 4.0 96.0 100.0 297
Primary 7.4 92.6 100.0 3127
Secondary or above 4.9 95.1 100.0 977

Occupational Sector

Agriculture 6.9 93.1 100.0 2516
Non-agriculture 6.1 93.9 100.0 1178
Not in the Labour Force 6.4 93.6 100.0 707
TOTAL 6.6 93.4 100.0 4401

Source: CUPS, 1987
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The substantial variation in the incidence of recent sterilization suggests the
importance of controlling for individual-level characteristics in examining the effects of
community level variables on sterilization. In Thailand there is substantial variation
among communities in the demographic and socio-cconomic composition of residents.
In part this reflects regional differences in levels of development but the variation can
also be subslantial within regions, resulting froni differential access to resources and

facilities and different levels of migration.
ii) Social Setting and Family Planning Effort

Correlation coefficients for relationships among the indexes of family planning
activity and district social sctting are shown in Table 2. As the indexes within each of
these two areas werc derived from principal components analysis the corrclations
betwcen indexes within each group are all lcss than 0.10. However, there are
moderately strong (0.35 to 0.48) correlations involving pairs ol family planning
activity and social setting indexes. As none of the corrclations exceed 0.50 the
measurcs of family planning activity and social setting are clcarly not acting as proxies

for each other.

TABLE 2
Correlation Matrix of Indexes of Social Setting and Family Planning Activity

DEVELOP SOCIAL ISOLATED DEMAND  FACILITIES GOVERNMENT

Social Setting

DEVELOP 1.00 0.06"  -0.02  0.02 0.48" -0.02

SOCIAL 1.00 0.03  -0.10" 0.10% 0.35"
ISOLATED .00 0.43" 20.10" 0.06"
Family Planning Program

DEMAND 1.00 0.08" 0.08"
FACILITIES 1.00 0.02

COVERNMENT 1.00

Source: CUPS, 1987 and District Data Base

Note: * - Significant at 0.01 level
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The strongest relationship is between the indexes of DEVELOP and
FACILITIES. Those districts with a high score on cconomic development are the
districts with high levels of private sector involvement in health activities and a relative
abundance of medical resources. The positive correlation between SOCIAL and
GOVERNMENT indicates that those arcas with moderate levels of cconomic
development, but that score highly on social development, are more likely to rely on
local-level governnient resources for their family planning facilities. The third pairing
of correlations involve ISOLATED and DEMAND. In those districts that have limited
development and which are remote from the major local urban area there are considerable

family planning motivation efforts designed to increasc demand.

Previous research on reproduction in Thailand has documented large regional
differences in fertility and contraceptive behavior (Knodel ct al. 1987; Leoprapai and
Thongthai, 1989; Chamratrithirong et al. 1992). In part this can be attributed to
regional variation in regional social and economic development. Partly in response to
these differences family planning program activities have also differed among regions.
These differences are reflected in Table 3 where the mean values of index scores for

family planning activitics and social setting are shown.

TABLE 3

Mcan Scores of Social Setting and Family Planning Activity Indexes by Region

Index North Northeast Central South N

Social Setting

DEVELOP -0.31 -0.26 0.79 -0.05 4047
SOCIAL 0.42 0.41 0.70 -1.01 4047
ISOLATED -0.65 0.87 -0.57 0.20 4047

Family Planning Program

DEMAND -0.21 0.53 -0.70 0.19 4081
FACILITIES -0.39 0.01 0.78 -0.26 4081
GOVERNMENT 0.48 0.20 -0.11 -0.40 4081

Source: CUPS, 1987 and District Data Base
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As expected, districts in the North and Northeast regions have the lowest mcan
scores on the index of economic development. In terms of social development it is
districts in the Southern region, strongly influenced by distance from Bangkok, that
have the lowest scores. Sample districts in the Northeast are more likely to score

highly on the ISOLATED indcx than do districts in the other three regions.

Demand creation aclivitics are strongest in the districts of the Northeast and
South, the two regions that have becn targeted by the government as priority areas to
increase contraceptive use. Districts in the Central region scorec most highly on the
FACILITIES index while districts in the North and Northeast have the highest mean
scores for the GOVERNMENT index. The sample districts in the South have low
scores for both the FACILITIES and GOVERNMENT indexes, indicaling a lack of
district facilities and village-level personnel, although efforts are being made to create a

demand for contraceptive services.

In an attempt to gauge the relationship between the district level indexes and
the probability of women having undergone a recent sterilization scores on the indexes
were divided roughly into quartiles and the proportion of women recently sterilized was

calculated within each quartile. The results of this cxercise are shown in Table 4.

TABLE 4
Proportion of Women Sterilized Within Quartiles of Social Setting and Family
Planning Activity Index Scores

Index First Second Third Fourth
Quartile Quartile Quartile Quartile

Social Setting

DEVELOP 0.069 0.065 0.062 0.075
SOCIAL 0.064 0.069 0.079 0.055
ISOLATED 0.075 0.072 0.069 0.053
Family Planning Program

DEMAND 0.063 0.065 0.059 0.073
FACILITIES 0.056 0.064 0.059 0.079
GOVERNMENT 0.069 0.053 0.064 0.071

Source: CUPS, 1987 and District Data Base
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For the three social setting variables only the ISOLATED index displays a
consistent relationship with recent female sterilization. As scores on the index increase
the probability of a recent sterilization decreascs. This relationship is consistent with a
diffusion process of the épread of motivation to limit family size.  Couples
geographically and economically remote tfrom the main areas of development are the last
to be motivated to use permanent methods of contraception such as female sterilization.
For the other two indexes ol social setting the relationships arc not linear. For the
DEVELOP index the rclationship is U shaped while for the SOCIAL index the
relationship is in the form of an inverted U. An examination of the levels of

sterilization among contexts within each quartile displays large amounts of variation.

Women living in conlexts with the highest scores on the family planning
activity indexes are the most likely to have undergone a recent sterilization. The
grealest contrast can be observed for the FACILITIES index, where almost 8 per cent
of women in the fourth quartile had undergone a recent sterilization compared (o 5.6 to
6.4 per cent of women in the other three quartiles. The importance of district level
medical facilities for undertaking female sterilization (Chamratrithirong et al. 1989) has
been previously noted, however the lack ol a clear relationship at lower levels of the
FACILITIES indicates that other factors apart from facilitics are also operating. There
is also no clear relationship between female sterilization and the other (wo family

planning activity indexes across the lowest three quartiles of the indexes.
iii) Additive Model of Determinants of Female Sterilization

The results of additive models of acceptlance of female sterilization are shown
in Table 5. Results for three models are presented. In the first model individual level
characteristics are entered. The second model adds the three social setting indexes while
the final model includes the three family planning activity variables. In the final
column the odds ratio for variables that demonstrate a significant effect in model 3 are
displayed. Individual variables arc entered first as we argue that there are individual
preferences for sterilization that are not related to social setting or family planning
activity. As thc main interest of the study is to examine the effects of the aggregale
variables on initiation of sterilization the individual variables are first controlled.
Social setting variables are enlered before the family planning activity variables on the
assumption that family planning activities adjust to the seiting where they are placed

rather than vice versa.
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The cffects of the individual variables are mostly significant and in the
expected direction. The probability of sterilization increases until approximately age 29
when it begins to decrease. Increases in numbers of children borne increases the
probability of female sterilization as does being Buddhist relative to other religious
denominations. Even after controlling for religion, women living in the North,
Northeast and Central regions are significantly more likely than women living in the
South to have been recently sterilized. Women working in agricultural occupations are
the least likely to be sterilized while the effects of education also show that those
women with no education are significantly less likely than women with a secondary

level of education to have been sterilized.

Model 1 represents a significant improvement in explanation relative to the
null model. The log-likelihood is reduced by 255, or an average of 23 per degree of
freedom. The introduction of the social setting indexes in model 2 significantly
improves model fit, with the log-likelihood decreasing by 43 for the extra 3 degrees of
freedom used by the model. Of the three social setting variablcs two have significant
effects on the probability of sterilization. Increases in district level scores on the
SOCIAL index and on the ISOLATED index are both related to lower probabilities
of female sterilization. While the latter effect is as expected the former is difficult o

explain.

The female sterilization rates by region provide an indication of the difficulties
in using cross-sectional data in explaining geographical variations in sterilization. The
two regions with by far the highest ratcs of female sterilization in 1978, Bangkok and
the Central Region, both had lower rates than the North and Northeast regions by 1987.
Bennett and Chamratrithirong (1988) speculate that the failure of sterilization levels to
increcase in Bangkok over the period may have been due to the increase in availability of
facilities to undertake sterilizations in other regions. This would reduce the need for
women from other regions to come to Bangkok to have a sterilization. However, the
results of the model estimated above shows that even for arcas outside of Bangkok some
forms of development, especially on social dimensions, can have significant negative
impacts on the probability of sterilization. There appears to be a reduction in demand
for sterilization as social, and to a lesser extent, economic development increase. This

might be related to increased awareness of, and confidence in, other methods.
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TABLE 5
Additive Multilevel Logistic Regression Models of Initiation of Female Sterilization

Variables Model QOdds Ratio
1 2 3 Model 3
Individual
Age 0.81"* 0.83%* 0.83*" 2.29
Age Squared -0.01"* 0.01™" -0.01"" 0.99
Parity _ 0.59** 0.65*" 0.66™* 1.94
Buddhist! 2.96"* 3.43%* 3.50%" 33.19
North2 0.74%* 1.26%F 1.19™* 3.28
Northeast2 0.46"" 1.19"* 1.09™* 2.97
Central2 0.63*" 1.30%* 13" 3.08
None? -0.80" 10.66 10.66
Primary? 0.22 -0.17 -0.17
Agricultural? -0.58"" -0.59™* -0.60°* 0.55
Non Agriculturc -0.43 -0.43 -0.40 -—--
Social Setting
Develop -0.12 -0.17 —
Social 0.52%* 0.52%% 0.60
Tsolated 0.28"* 0.25%* 0.78
Family Planning Program
Demand -0.04 —
Facilities 0.12 - —
Government 0.05 ——
Constant -17.92 -19.15 -19.11
Log Likelihood 1584.77 1541.99 1538.09
Change in Log Likelihood 25496 42.78™* 3.91
Change in DF 11 3 3
N 3770 3770 3770

Source: CUPS, 1987 and District Data Base

Notes: Refercnce categories for dummy variables are: ! Other, 2 South, 3 Secondary, 4 Not in
Labour Force.
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The inclusion of the social setting variables had large effects on the regional
contrasts. The district level social setting variables reduced the contrasts between the
North, Northeast and Central regions while increasing the diffcrences between these
three regions and the South. Thus, while diffcrences in levels of female sterilization
among regions, especially between the Northeast and the other two non-South regions
can be largely cxplained by regional differences in social setting, the social setting of

the South is conducive to higher levels of sterilization than actually exist.

The family planning activity variables entered in modcl 3 did not significantly
improve model fit. None of the three indexcs were significantly related to the
probability of having undergonc a recent sterilization. If the family planning index
variables are entered before the social setting variables there is a significant
improvement in modecl fit and FACILITIES exhibits a significant positive relationship
with femalc sterilization. However, in the context of an additive model the effects of

family planning activity of female sterilization are limited.
iv) Interaction of Family Planning Activity and Social Setting

In cross-national rcsearch cxamining the effects of family planning program
effort on contraceptive use the abscnce of significant additive cffects of family planning
effort are not unusual (see for example, Bongaarts et al. 1990). However, interaction
effects between social setting and family planning effort arc usually found to be large.
In the present analysis all two-way interactions between social setting and family
planning activities werc added to the variables included in model 3. The ovcrall effect of
including these 9 interaction terms was to decrcase the log likelihood by only 3.4
None of the individual interaction terms were significantly different from zcro and the
inclusion of the interaction terms had little cffect on the magnitude of the other
cocfficients estimated. Region can also be thought of as a social setting variable. The
finding that some regional differences increase after controlling for district social
settings suggest that regional effects are important in their own right. Regional
variations could be indicating differences in cultural settings as they affect sterilization
or they could index contexts of access to resources that are not captured by variation at
the district level. To investigate whether family planning program activities had
different effects on the probabilities of sterilization in different regions a model
including intcractions between region and the three family planning indexes was

estimated. The interactions resulted in a significant improvement in fit when compared
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to model 3 in Table 5 (reduction in log likelihood of 20.19 with 9 df), with the
interaction between FACILITIES and region contributing significantly to the
explanation of the model (Wald statistic 13.47, with each of the threce interaction terms
negative and significant at the 0.01 level. None of the cocfficients of the interactions
between DEMAND and region and GOVERNMENT and region were significant. The
main effects coefficients for region was not significant after including the interactions,
although all three social setting variables were significant and negative, while the main
effect for FACILITIES was significant and positive. To illustrate the effects of the
interactions in Table 6 the predicted probabilities of sterilization for women in the

different regions are shown at various levels of values of the FACILITIES index.

) TABLE 6
Predicted Proportions of Women Undergoing Recent Sterilization by Levels of Family

Planning Facilities Index and Region

Index Score North Northeast Central South
Mean - 2 standard deviations 0.185 0.130 0.056 0.000
Mean - 1 standard deviation 0.110 0.099 0.065 0.011
Mean 0.066 0.075 0.076 0.047
Mean + 1 standard deviation 0.039 0.057 0.088 0.210
Mean + 2 standard deviations 0.023 0.043 0.103 0.928

Source: CUPS, 1987 and District Data Base

Notes:  Probabilitics are predicted from a model consisting of all variables in Model 3
(sce Table 5) plus interactions between REGION and each of the three Family
Planning Index variables. In calculating the predicted probabilities the interval
level variables (age, age squared, parity, the three social setting variablcs and
the other two family planning activity variables) were set at their means while
the categorical variables (education, work and religion) were set at their sample

proportions.

The predicted values clearly indicate that the extent of medical facilities and

private support of family planning operate differently among the regions. Higher scores
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on the FACILITIES index is related to lower levels of recent sterilization in the North
and Northeast but higher levels of sterilization among women in the Central and
Southern regions. While the actual predicted values for the South must be treated with
caution becausc of the limited variation on the facilitics index, the strength of the
relationship is very clear. It is also notable that after adding the effects of facilities
within the different regions to the full model the South does not have significantly

lower levels of female sterilization compared to the other threc regions.

The regional effects of the FACILITIES index can be understood in terms of
the demand for sterilization services. The CUPS survey found that 29 per cent of
married women aged 15-44 in the North, 27 in the Northeast, 25 in the Central region
and 15 per cent in the South had been sterilized. Thus the pool of women who were
available to undergo sterilization was much higher in the South compared to the other
regions. In the Northeast, and particularly in the North, there was limited opportunity
to increase levels of sterilization. It is not that increased levels of facilities causes a
decrease in the incidence of female sterilizations in these two regions, rather the
presence of a high level of facilities is corrclated with past success in increasing levels
of sterilization and hence reduces the number of women who are now available for
sterilization. On the other hand, in the Ccntral region and especially in the South,

improved facilities can still results in higher levels of sterilization.
Conclusion

The analysis undertaken above illustrates the difficultics of establishing a
linkage between family planning program activities and contraceptive use within a
context where contraceptive use exceeds 70 per cent and the family planning programs
has been existence for a number of years. In such a context motivation for using
contraception can be assumed to be high and it is unlikely that variations in program

activities will have significant effccts on use patterns.

Female sterilization is the contraceptive method that arguably requires the
highest level of motivation. Therefore, whether a woman had undergone a sterilization
since the start of 1985, roughly two and on-half years before the survey, was taken as
the dependent variable. However, even this form of contraceptive use was not
significantly related to variation in threc indexes in family planning activities. The one

exception was for the level of medical facilities available within a district. However,
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even for this relationship the effects for the North and Northeast are probably
confounded with past successes in catering for a demand for female sterilization. Only
in the South, with its relatively low levels of use, does [amily planning effort, in
particular the provision of medical facilities, have a pronounced effect of raising the
probability of female sterilization. Although not the major focus of the paper, the
analysis demonstrates that social setting variables and individual characteristics both
contribute to explaining variations in levels of recent female sterilization. As areas
become more integrated economically, geographically and socially into the development
process the demand for sterilization can be expected to grow. Increascs in local family
planning personnel and greater cfforts aimed at increasing the demand for tamily
planning will probably have little or no effect on Icvels of sterilization at moderate to
high levels of contraceptive use. Improvements in medical facilities may have a

positive effect in those areas where the demand for sterilization has not been met.

References

Bennett, Anthony, and Aphichat Chamratrithirong 1988. On Tracing the Origins of
Thailand’s Reproductive Revolution: A Regional Consideration, Paper presented at
the Seminar on Fertility Transitions in Asia: Diversity and Change, Organized by
the International Union for the Scientific Study of Population and the Institute of
Population Studies, Chulalongkorn University. Bangkok, March 28-31.

Bennett, Anthony, Carl Frisen, Pecrasit Kamnuansilpa and John McWillam 1990. How
Thailand's Family Planning Program Reached Replacement Level Fertility,
Occasional Paper No. 4, Report prepared for U.S Agency of International
Development, Population Technical Assistance Project, DUAL and Associates Inc
and International Science and Technology Institute, Arlington, VA.

Bilsborrow, Richard and David Guilkey 1987. Cominunity and Institutional Influence on
Fertility: Analytical Issues. Population and Labour Policies Programme, Working
Paper No. 157, International Labour Office, Geneva.

Blalock, Hubert 1985. Cross-level analyses, in The Collection and Analysis of Community
Data, Edited by John Casterline, International Statistical Institute and World
Fertility Survey, Voorburg, pp. 187-207.

Bongaarts, John, W. Parkcr Maudlin and James Phillips 1990. The demographic impact of
Sfamily planning programs, Studies in Family Planning, 21(6), pp. 299-310.

Chamratrithirong, Aphichat and Peerasit Kamnuansilpa 1984. "How family planning
availability effects contraceptive use: the case of Thailand", in Survey Analysis for
the Guidance of Family Planning Programs, Ed Ross, J.A. and R. McNamara.,
IUSSP, Ordina, Liege, Belgium. pp. 219-235.



100 NsasUsEnsuazdaN 08 4 affufl -2 nIngIAN 2585 - uATIAN 2536

Chamratrithirong, Aphichat, Anthony Bennett, Pramote Prasartkul and Chai Podhista 1989.
Family planning program cffort and the initiation of contraceptive use: a multi-
level analysis, Journal of Population and Social Studies, 2(1), pp. 1-20.

Chamratrithirong, Aphichat, Charles Hirschman and Philip Guest 1992. A Multi-level
analysis of the determinants of fertility in the four regions of Thailand, Asia-
Pacific Population Journal, 7(1), pp. 51-64.

Chayovan, Napaporn 1982. A Contextual Analysis of Demographic Phenomena in Rural
Thailand. Unpublished Ph.D Dissertation, University of Michigan, Ann Arbor.

Chayovan, Napaporn, Albert Hermalin and John Knodel 1984. Measuring accessibility to
family planning services in rural Thailand, Studies in Family Planning, 15(5) pp.
201-211.

Entwisle, Barbara 1989. Measuring components of family planning program cffort,
Demography, 26(1), pp. 53-76.

Entwisle, Barbara, Albert Hermalin, Peerasit Kamnuansilpa and Aphichat Chamratrithirong
1984. A multilevel model of family planning availability and contraceptive usc in
rural Thailand, Demography, 21(4), pp. 559-574.

Entwisle, Barbara, John Casterlinc and Hussein Sayed 1989. Villages as contexts for
contraceptive behavior in rural Egypt. American Sociological Review. 54(6). pp.
1019-1034.

Firebaugh, Glenn 1979. Assessing group cffects: a comparison of two methods,
Sociological Methods and Rescarch, 7(4), pp. 384-395.

Guest, Philip and Aphichat Chamratrithirong 1992. The social context of fertility decline in
Thailand, in Fertility Transitions, Family Structure and Population Policy, Edited
by Calvin Goldscheider, Westview Press, Boulder, pp. 67-99.

Hernandez, Donald 1984. Success or Failure? Family Planning Programs in the Third World,
Greenwood Press, Westport.

Hirschman, Charles, Joo Ean Tan, Aphichat Chamratrithirong and Philip Guest 1993.
Explaining the Rapid Fertility Decline in Thailand, Paper presented at PAA
Meetings, Cincinnati, March 31 - April 3.

Hirschman, Charles, Joo Ean Tan, Aphichat Chamratrithirong and Philip Guest nd. The Path
to Below Replacement-level Fertility in Thailand, Unpublished Manuscript.

Hogan, Dennis and Paul Frenzen 1981. Antecedents to contraceptive innovation: evidence
from rural Northern Thailand, Demography, 18(4), pp. 597-614.

Institute of Population and Social Research (IPSR) 1987. Phase Il Report: The Study of
Program Effort and Performance of Family Planning Services in Thailand, Mahidol
University, Nakorn Pathom, Thailand.

Institute of Population and Social Research (IPSR) 1988. Phase IIl Report: The Study of
Program Effort and Performance of Family Planning Services in Thailand. Mahidol
University, Nakorn Pathom, Thailand.



JOURNAL OF POPULATION AND SOCIAL STUDIES Volume 4 Numbers 1-2 July 1992 - January 1993 101

Kamnuansilpa, Peerasit and Aphichat Chamratrithirong 1985. Contraceptive Use and
Fertility in Thailand, NIDA/IPSR, MOPH, Bangkok.

Knodel, John, Aphichat Chamratrithirong and Nibhon Debavalya 1987. Thailand
Reproductive Revolution: Rapid Fertility Decline in a Third World Setting.
Madison: University of Wisconsin Press.

Lapham, Robert and W. Parker Mauldin 1972. National family planning programs: review
and evaluation, Studies in Family Planning, 3(3), pp. 29-52.

Lapham, Robert and W. Parker Mauldin 1985. Contraceptive prevalence: The influence of
organized family planning programs, Studies in Family Planning, 16(3), pp. 117-
137.

Lcoprapai, Boonlert and Varachai Thongthai 1989. Coniraceptive Practice of Thai Woi en
1987, TIPSR Publication No. 138, Institute of Populztion and Social Researc),
Mahidol University, Bangkok.

Limanonda, Bhassorn 1988. Nupriality in Thailand: Their Implications for Further Fertility
Declines, Paper presented at the Seminar on Fertility Transitions in Asia: Diversity
and Change, Organized by the International Union for the Scientific Study of
Population and the Institute of Population Studies, Chulalongkorn University.
Bangkok, March 28-31, 1988.

Mason, William, George Wong and Barbara Entwisle 1983. Contextual analysis through the
multilevel lincar model, In Sociological Methodology 83/84 cdited by Samuel
Leinhardt, Josscy-Bass, San Francisco.

Mauldin, W. Parker and Bernard Berelson 1978. Conditions of fertility decline in devcloping
countries, 1965-1975, Studies in Family Planning, 9(5), pp. 89-148.

Mauldin, W. Parker and John Ross 1991. Family planning programs: cfforts and results,
1982-89, Studies in Family Planning, 22(6), pp. 350-367.

National Rescarch Council 1980. Fertility and Mortality Change in Thailand, 1950-1975,
Panel on Thailand, Committce on Population and Demography, Nalional Academy
of Sciences, Washington, D.C.

Population Reports 1985. The Impact of Family Planning Programs on Fertility, Series J,
No. 29, Population Information Program, John Hopkins University, Baltimore.

Ross, John and Cynthia Lioyd 1989. Methods for Measuring Programme Impact: A Review
of Applications in the Last Decade, presented at seminar on The Role of Family
Planning Programs as a Fertility Determinant, Tunis, 26-30 June.

Wong, George and William Mason [985. The hierarchial logistic regression model for
multivariatc analysis, Journal of the American Statistical Association, 80, pp.
513-524.





