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Preface

The Demographic and Health Surveys (DHS) Program is one of the principal sources of international data
on fertility, family planning, maternal and child health, nutrition, mortality, environmental health,
HIV/AIDS, malaria, and provision of health services.

One of the objectives of The DHS Program is to provide policymakers and program managers in low- and
middle-income countries with easily accessible data on levels and trends for a wide range of health and
demographic indicators. DHS Comparative Reports provide such information, usually for a large number
of countries in each report. These reports are largely descriptive, without multivariate methods, but when
possible they include confidence intervals and/or statistical tests.

Thetopicsin the DHS Comparative Reports series are selected by The DHS Program in consultation with
the U.S. Agency for International Development.

It is hoped that the DHS Comparative Reports will be useful to researchers, policymakers, and survey
specialists, particularly those engaged in work in low- and middle-income countries.

Sunita Kishor
Director, The DHS Program

Vii






Abstract

This report used reproductive calendar data from 43 Demographic and Health Surveys (DHS)
representing 61 percent of the developing world's population (excluding China) to examine the use of
family planning in the postpartum period. Postpartum women are more likely to use injectables and the
lactational amenorrhea method and less likely to use female sterilization compared with all currently
married women. In most countries use of postpartum family planning is not strongly related to the age of
the mother, parity, or the wantedness of the last birth. In most countries use of postpartum family
planning is positively related to urban location, wealth, education level, achievement of desired family
size, and current fertility desires. It is negatively related to the number of children under age 5 born to the
woman. There is the strong correlation between use of maternal health care and use of postpartum family
planning.

Keywords: postpartum family planning, family planning, maternal health services






Executive Summary

This report uses the reproductive calendar of the Demographic and Health Surveys (DHS) to examine the
use of family planning in the postpartum period. The reproductive calendar has been used infrequently in
such analyses. Previous global analyses of postpartum family planning have measured family planning
use a the time of the survey. Using the reproductive calendar allows for more robust analysis of
postpartum family planning by increasing the sample sizes available at any point in time during the
postpartum period.

The study analyzes data from 43 country surveys representing 61 percent of the developing world's
population (excluding China). To the author’s knowledge, this is the first analysis of postpartum family
planning using the DHS reproductive calendar with such broad global coverage. The countries analyzed
are: Albania, Armenia, Azerbaijan, Bangladesh, Benin, Bolivia, Burkina Faso, Burundi, Cambodia,
Colombia, Comoros, Egypt, Ethiopia, Ghana, Guyana, Honduras, India, Indonesia, Jordan, Kenya,
Kyrgyz Republic, Lesotho, Madagascar, Maawi, Madives, Moldova, Mozambique, Namibia, Nepal,
Niger, Nigeria, Pakistan, Peru, Rwanda, Senegal, Sierra Leone, Tajikistan, Tanzania, Timor-Leste,
Uganda, Ukraine, Zambia, and Zimbabwe.

Three types of analysis were performed: 1) a comparison of postpartum family planning tabulated using
the reproductive calendar with postpartum family planning tabulated based on current use of family
planning; 2) a comparison of postpartum family planning methods with the methods used by all currently
married women; and 3) disaggregation of postpartum family planning use based on demographic
characteristics, socioeconomic characteristics, fertility preferences, and use of maternal health services.

The two methods of tabulating use of postpartum family planning yielded similar results in most cases.
As the postpartum period extended, the match between the two tabulation methods became closer. At 1-2
months postpartum the measures for 33 of the 43 countries were within 10 percent of one another. At 9-
11 months postpartum the measures for 41 of the countries were within 10 percent of one another. In
general, the family planning method mix for postpartum women was different than the mix for all
currently married women. Levels of use of injectables and the lactational amenorrhea method were
greater among postpartum women than al currently married women, while the level of use of femae
sterilization was greater among currently married women than postpartum women.

In disaggregation, use of postpartum family planning showed some broad trends by background
characteristics. In most countries use of postpartum family planning is not strongly related to the age of
the mother, parity, or the wantedness of the last birth. In most countries use of postpartum family
planning is positively related to urban location, household wealth, education, achievement of desired
family size, and current fertility desires. It is negatively related to the number of children under age 5 born
to the woman. There is a strong correlation between the use of maternal health care (including antenatal
care and facility based-births) and postpartum family planning.

Given its broad reach, this report cannot reach definitive conclusions, but it does suggest several areas for
further investigation and analysis. These include: 1) In-depth analysis and interpretation of results on a
country-by-country basis; 2) further comparison of overall use and postpartum use of family planning; 3)
examination of the relationship between postpartum family planning and birth intervals;, 4) improved
access to the reproductive calendar by researchers without advanced data analysis skills; 5) inclusion of
postpartum family planning tabulations in DHS final reports; and 6) multivariate analysis to generate
results that are more robust in establishing causality or plausible correlations.
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1. Introduction

This report examines the use of family planning in the postpartum period based on data from the
infrequently used reproductive health calendar. Previous extensive examinations of postpartum family
planning using the Demographic and Health Surveys (DHS) have looked exclusively at current use of
family planning relative to the most recent birth (e.g., Ross and Winfrey 2001; Borda et a. 2010).
However, with this particular mode of analysis relatively few births are available for tabulation. For
example, to examine postpartum family planning at one month postpartum, only women who had a birth
a month before the survey are eligible for analysis. In contrast, by using the reproductive calendar this
comparative report looks at many more hirths than just the most recent birth. To the extent that women's
recall is good, the results will be more robust and it will be possible to examine differences in postpartum
family planning use across awide range of characteristics.

This report will be the first quantitative report to the authors' knowledge that has looked at postpartum
family planning across a wide set of countries using the reproductive calendar. As such, its main intent is
to create a baseline understanding of levels of postpartum family planning and differentials for women
with different demographic and socioeconomic characteristics, fertility preferences, and use of maternal
health services. Broad conclusions for the 43 countries analyzed here will be few, partially due to the
geographic disparity of the countries. Also, in-depth analysis of any given country is not the intent of the
study. The discussion section of the report will present a few broad conclusions and some ideas for how
the reproductive calendar can be used for individual countries to analyze postpartum family planning in
more depth.

1.1. Literature Review
1.1.1. Methods used to assess postpartum family planning

Typicaly, postpartum family planning is evaluated by disaggregating current use of family planning
relative to the time of most recent birth for an interviewed woman. Using the Demographic and Health
Surveys for this kind of analysis leads to a small number of observations. An analysis of 17 African
countries by Borda and colleagues (2010) used sample sizes for tabulation that were often smaller than
100 observations. In spite of the small sample sizes, the authors found that frequently there was a
significant association between postpartum family planning use and return to menses. Previous to this,
Ross and Winfrey (2001) used similar methods to examine family planning use, unmet need, and
intention to use family planning in the postpartum period. They found high levels of unmet need for
family planning and low levels of contraceptive use in the postpartum period in most countries.

Although the reproductive calendar is freely available for download for many countries, it has been used
infrequently to evauate postpartum family planning use. Recently, three studies have used the
reproductive calendar. Akinlo and colleagues made an analysis of the impact of maternal health services
on postpartum family planning use in Nigeria (Akinlo et al. 2013). Hotchiss and Do published
multivariate results for the impact of antenatal and postnatal care on use of postpartum family planning in
Kenya and Zambia (Hotchkiss and Do 2013). Previously, Gebreselassie and colleagues looked at
postpartum family planning in the Dominican Republic, Indonesia, Kenya, and Peru using the
reproductive calendar (Gebreselassie et al. 2010). However, to the authors knowledge there has never
been a comprehensive documentation of global postpartum family planning use using the reproductive
calendar.



1.1.2. Factors associated with postpartum family planning use

Several studies have looked at the relationship between postpartum family planning and potential
explanatory factors. These factors can be roughly divided into demographic characteristics,
socioeconomic characteristics, fertility preferences, and use of maternal health services. The following
briefly summarizes the results from four studies (Akinlo et al. 2013; Hotchkiss and Do 2013;
Gebreselassie et al. 2010; Zera and Tsui 2001). In al, these studies examined Bolivia, Dominican
Republic, Egypt, Indonesia, Kenya, Nigeria, Peru, Thailand, and Zambia.

Demographic characteristics. In general, older women use postpartum family planning less frequently
than younger women. However, there is not a clear trend that the youngest women use family planning
more than middle-aged women. Only one study, based on Nigeria, used birth order or parity and it did not
show a clear relationship with postpartum family planning use (Akinlo et a. 2013).

Socioeconomic characteristics. When wealth, as measured by the DHS wealth index, was included in the
analyses, it was always found to have a strong relationship with postpartum family planning use.
Education was also found in all cases to be related to greater postpartum family planning use. In bivariate
relationships, being in an urban area was positively related to the use of postpartum family planning.
However, this relationship frequently disappeared in multivariate analyses where other control variables
were included (Hotchkiss and Do 2013).

Fertility preferences. Fertility preferences were measured two ways in these studies. First, in four
countries studies analyzed wantedness of the child that was just born (Gebreselassie et al. 2010). Only in
Peru was wantedness found to be related to postpartum family planning use. Second, forward-looking
fertility preferences were examined for Bolivia, Egypt, Thailand, Kenya, and Zambia (Zerai and Tsui
2001; Hotchkiss and Do 2013). They were significantly correlated with postpartum family planning usein
al countries except Zambia.

Use of maternal health services. Use of antenatal care and/or delivery care has been examined in all of the
surveys included in the studies (Akinlo et al. 2013; Hotchkiss and Do 2013; Gebreselassie et al. 2010;
Zerai and Tsui 2001). In all cases except one, these factors have been found to be related to postpartum
family planning use. The exception is Zambia, where antenatal care was not found to be significantly
correlated with postpartum family planning use in amultivariate analysis (Hotchkiss and Do 2013).



2. Data and M ethods

2.1. DHS Data Used in the Study

The data used in this study come from the most recent national DHS surveys with fieldwork that took
place between 2005 and 2012 and that contain a reproductive calendar.

The 43 surveys selected for this analysis represent the following countries: Albania, Armenia, Azerbaijan,
Bangladesh, Benin, Bolivia, Burkina Faso, Burundi, Cambodia, Colombia, Comoros, Egypt, Ethiopia,
Ghana, Guyana, Honduras, India, Indonesia, Jordan, Kenya, Kyrgyz Republic, Lesotho, Madagascar,
Maawi, Madives, Moldova, Mozambique, Namibia, Nepal, Niger, Nigeria, Pakistan, Peru, Rwanda,
Senegal, Sierra Leone, Tgjikistan, Tanzania, Timor-Leste, Uganda, Ukraine, Zambia, and Zimbabwe
(Table 1).

The population of these 43 countries represents 46 percent of the total population of less developed
countries, and 61 percent if Chinais excluded (United Nations Population Division 2012).

Table 1. List of surveys, by year

Year Countries

2005 Moldova

2005-2006 India

2006 Azerbaijan

2006-2007 Namibia

2007 Ukraine, Zambia

2008 Bolivia, Egypt, Ghana, Nigeria, Sierra Leone

2008-2009 Albania, Kenya, Madagascar

2009 Guyana, Lesotho, Maldives

2009-2010 Timor-Leste

2010 Armenia, Burkina Faso, Burundi, Colombia, Cambodia, Malawi, Rwanda, Tanzania
2010-2011 Senegal, Zimbabwe

2011 Bangladesh, Ethiopia, Mozambique, Nepal, Uganda

2011-2012 Benin, Honduras

2012 Comoros, Indonesia, Jordan, Kyrgyz Republic, Niger, Peru, Tajikistan
2012-2013 Pakistan




2.2. Methods

The analysis in this report uses the information in the DHS reproductive calendar. All women for whom
the calendar was completed and who gave birth® in the last five years are included in the analysis,
regardiess of marital status. The reproductive calendar typically records, for each of the 60 months
preceding the interview, all pregnancies, births, and terminations, as well as use of family planning. This
report merges the reproductive calendar with the birth record for each of the birthsin a survey for the last
60 months. Therefore, the earliest surveys in 2006 can capture births back to 2001. Three basic analyses
are performed in this report: 1) postpartum family planning is tabulated monthly for a twelve-month
period; 2) the method mix for postpartum family planning users is tabulated at three months postpartum;
and 3) postpartum family planning at three months is tabulated disaggregating by demographic factors,
socioeconomic factors, fertility preferences, and use of maternal health services.

2.2.1. Definition of the postpartum period

This report uses two definitions of the postpartum period. First, a postpartum period of 12 monthsis used
in a comparison of postpartum family planning based on tabulation of the reproductive calendar versus a
tabulation of postpartum family planning based on use of family planning at the time of the survey. This
extended postpartum period is used because it will help the reader better understand how well the two
measures compare with one another. The second definition of the postpartum period is based on a period
three months postpartum. This definition is used for the disaggregation of postpartum family planning
based on demographic factors, socioeconomic factors, fertility preferences, and use of materna health
services. The emphasis of this report is the early adoption of postpartum family planning. The further one
moves away from the postpartum period the more likely it is that the postpartum family planning users
will resemble all users of family planning. In several countries use of family planning at one month or
two months was virtualy nil (even in countries with high contraceptive prevalence, such as Bangladesh).
At three months, al countries with at least moderate levels of overal family planning use see some
uptake of postpartum family planning. Therefore, three months was chosen as the postpartum period for
analysis.

2.2.2. Use of the reproductive calendar to establish postpartum family planning

The reproductive calendar is based upon the memory of women over the last 60 months. The month of a
birth is likely remembered with little error. Use of family planning over a 60-month period is probably
remembered well for periods near the interview date, and less well for the more distant times. Also,
initiation of family planning might be remembered relatively accurately if family planning was initiated
immediately postpartum. Rather than needing to remember a particular month, a woman could remember
that she started using family planning immediately following birth, an event easily remembered or likely
to be documented.

Table 2 makes a comparison of postpartum family planning based on two methods of tabulation. The first
is based upon the retrospective recall of women from the reproductive calendar. The tabulations are for
births that were from 12 to 23 months before the survey. This relatively narrow band of time was chosen
to make the time period as close as possible to the time of the interview. Thisis useful since several of the
countries represented in this report experienced rapid increases in use of family planning over the five
years preceding the survey. The second tabulation is based on current family planning use as reported in
the interview.

! This report does not consider postabortion family planning.



The tabulations drawn from the reproductive calendar are based on many more observations, and the
same number of observations (in this case, births) are used for each column of tabulation. Thisis because
we have information for each month concerning family planning. In contrast, each column of the
tabulation on family planning use based on data about current use has a different number of observations
(in this case, women), because a given hirth is used only once in the calculations.

In genera there is variation between the two methods of tabulation. In 16 of 43 cases the difference
between the two methods of tabulation is greater than 5 percent at 1-2 months postpartum, and in 10 cases
the difference exceeds 10 percent. At 9-11 months the differences become less stark, with 13 of 43 cases
having differences of greater than 5 percent, and 2 cases having differences of greater than 10 percent. It
probably is impossible to know which of the methods is more correct, for at least three reasons. 1) The
two methods are not measuring the same point in time—that is, current family planning use was queried
a least one year after the family planning use was queried with the calendar. 2) The tabulation of
postpartum family planning based on current use of family planning suffers from large standard errors in
the measurement due to small sample sizes. 3) The measurement of family planning based on the
reproductive calendar likely suffers from large measurement errors.
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3. Results

3.1. Evolution of Family Planning Use acr oss the Postpartum Period

Table 3 presents the month-by-month evolution of postpartum family planning use by country for births
from 12 to 36 months before the survey, using the reproductive calendar. At one month postpartum the
results vary widely, from less than 1 percent in Burkina Faso to more than 50 percent in Moldova. At 12
months postpartum the results vary as well, from less than 10 percent in Benin, Mozambique, and Sierra
L eone to more than 70 percent in Colombia, Egypt, Indonesia, Moldova, Peru, and Ukraine.

Table 3. Postpartum family planning use (any method) at one-month intervals in the postpartum
period for births 12-23 months preceding the survey, tabulated using the reproductive calendar,
43 DHS surveys, 2005-2013

Number
of
1 2 3 4 5 6 7 8 9 10 11 12 births

Number of months postpartum

West and Central

Africa

Benin 2011-2012 22 26 36 53 63 71 79 82 86 90 91 93 4913
Burkina Faso 2010 06 19 36 50 62 72 83 91 95 100 105 115 6,001
Ghana 2008 21 35 52 7.8 92 125 155 170 185 193 198 21.3 1,138
Niger 2012 128 17.1 194 20.3 20.6 209 20.8 20.6 20.6 20.4 19.8 19.6 4,932
Nigeria 2008 34 46 61 81 93 102 107 113 11.8 121 123 12.7 12,288
Senegal 2010-2011 41 7.2 103 121 133 144 153 156 157 16.8 170 175 2,743
Sierra Leone 2008 38 40 42 42 43 45 44 48 51 51 52 59 2135
East and South Africa

Burundi 2010 45 58 75 87 96 108 11.2 121 129 135 143 153 3,252
Comoros 2012 43 6.4 92 118 134 145 154 162 165 169 174 17.8 1,240
Ethiopia 2011 26 82 115 127 142 152 16.1 16.6 17.2 174 17.7 18.6 4,344
Kenya 2008-2009 8.7 16.6 227 271 28.6 30.8 327 341 351 358 354 358 2426
Lesotho 2009 139 206 245 275 30.1 329 353 369 385 39.7 404 418 1,579
Madagascar 2008-2009 8.3 9.8 123 154 18.0 204 21.0 23.0 24.8 261 27.1 293 4,787
Malawi 2010 75 132 181 245 29.2 333 38.0 401 423 433 441 458 8,162
Mozambique 2011 13 23 34 47 55 60 67 73 79 81 81 87 4493
Namibia 2006-2007 20.2 243 287 320 353 36.8 38.7 399 413 421 427 440 2,104
Rwanda 2010 75 14.0 19.1 227 248 27.0 293 309 329 351 36.7 39.2 3,612
Tanzania 2010 78 11.8 152 19.0 21.1 230 251 264 276 283 288 303 3,169
Uganda 2011 40 6.3 89 120 135 152 165 18.2 20.0 20.7 21.3 22.4 3,089
Zambia 2007 185 218 255 304 342 38.0 412 421 43.6 445 446 450 2,617

Zimbabwe 2010-2011 37.6 46.7 535 57.8 588 59.8 60.7 606 61.0 61.1 60.8 61.7 2,201
Middle East and North

Africa
Egypt 2008 134 732 756 76.4 76.1 76.2 76.4 757 750 746 73.6 727 4,317
Jordan 2012 279 759 786 79.0 780 776 755 740 722 712 70.1 68.7 4,214

(Continued...)



Table 3. — Continued

Number of months postpartum Nurc?fber

1 2 3 4 5 6 7 8 9 10 11 12 births
South and Southeast
Asia
Bangladesh 2011 22 232 313 393 424 46.1 50.3 526 545 56,5 57.8 59.3 3,279
Cambodia 2010 25 50 84 143 192 242 30.2 332 36.3 37.6 39.1 414 3,348
India 2005-2006 9.3 134 183 222 247 27.0 293 306 315 323 329 34.0 20438
Indonesia 2012 20.6 50.7 65.8 712 73.0 747 755 76.0 763 76.3 76.2 763 7,141
Maldives 2009 151 184 224 265 29.1 319 330 338 341 342 346 359 1,557
Nepal 2011 31 6.9 112 151 182 21.3 242 252 27.0 287 305 321 2,060
Pakistan 2012-2013 9.6 229 29.0 317 327 331 341 338 336 329 323 329 4,592
Timor-Leste 2009-2010 2.7 6.5 9.6 11.7 132 142 154 16.2 165 17.0 174 183 3,952
Eastern Europe and
Central Asia
Albania 2008-2009 33.8 539 645 66.4 67.8 68.2 69.2 685 682 684 685 67.5 614
Armenia 2010 248 38.3 49.3 535 56.0 57.1 57.7 589 593 594 59.0 58.7 605
Azerbaijan 2006 241 32.6 41.1 442 46.8 475 465 464 46.2 459 450 44.2 929
Kyrgyz Republic 2012 6.7 95 138 156 17.3 189 205 226 239 248 26.0 27.2 1,725
Moldova 2005 527 622 722 724 729 736 716 718 716 712 713 709 674
Tajikistan 2012 7.7 112 148 16.1 17.2 17.7 179 188 196 20.6 20.7 215 2,170
Ukraine 2007 9.3 235 351 473 535 57.2 60.8 658 673 69.5 69.2 70.6 489
Latin America and the
Caribbean
Bolivia 2008 145 183 228 27.0 29.7 330 36.3 386 41.0 424 431 457 3,528
Colombia 2010 30.8 46.9 60.7 66.8 69.1 71.0 719 725 729 722 725 729 7,153
Guyana 2009 16.7 21.7 269 325 344 36.7 37.2 382 37.8 380 394 40.7 935
Honduras 2011-2012 22.6 471 588 64.0 65.0 66.9 678 676 679 67.8 67.8 681 4,460
Peru 2012 35.6 46.0 55.3 59.2 62.3 674 694 712 723 724 725 76.4 3,908

Figure 1 presents the evolution of family planning for seven countries that might be viewed as having
typical patterns. The lower portion of the graph shows that Bangladesh, Ghana, and Benin have very low
levels of family planning use in the first month postpartum. However, they have distinctly different
results at 12 months. In Bangladesh family planning use grows to amost 60 percent by 12 months
postpartum. In Ghana it grows modestly, and in Benin it is still at less than 10 percent at 12 months
postpartum. Moving up the graph, the next country, Niger, starts with a moderate level of family planning
use at one month postpartum, but then does not increase appreciably over the next 12 months. Next are
Azerbaijan and Armenia, both with moderate levels of family planning use at one month postpartum.
Azerbaijan then sees modest growth in family planning use over the next 12 months, while Armenia sees
relatively brisk growth. Finally, in the top line in the graph, Moldova has strong family planning use in
the first month postpartum, followed by strong increases up to a high level of use at 12 months.
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Figure 1. Evolution of family use (any method) in the postpartum period for Armenia, Azerbaijan,
Bangladesh, Benin, Ghana, Moldova, and Niger

80.0

70.0

60.0

50.0

40.0

30.0

20.0 —_—

10.0

Percent of postpartum women using any family planning method

0.0
1 2 3 4 5 6 7 8 9 10 11 12
Benin 2011-2012 - Ghana 2008 Niger 2012 Bangladesh 2011
Armenia 2010 Azerbaijan 2006 —Moldova 2005

Table 4 aigns each of the countries in Table 3 with the patterns illustrated in Figure 1. The majority of
countries have less than 10 percent use of family planning at one month postpartum. By any reasonable
measure, these countries are underperforming. About half of these countries make moderate gains in
family planning use by 12 months postpartum. The countries that do not make progress are mostly in
West Africaand are very poor. The countries with moderate progress are largely in Asia and East Africa.
Bangladesh and Ukraine are the sole countries that move from very low levels of use at one month
postpartum to high use by 12 months. The countries in the bottom two rows do not show any particular
regional pattern, except that West African countries are largely missing from these categories. Niger, the
exception, isaclear anomaly.
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Table 4. Surveys categorized by levels of family planning use at one month and 12 months
postpartum

Use of any family Use of any family planning  Use of any family
planning method at 12 method at 12 months planning method at 12
months postpartum postpartum between 20 months postpartum
less than 20 percent percent and 50 percent greater than 50 percent
Use of any family planning  Benin, Burkina Faso, Ghana, India, Kenya, Bangladesh, Ukraine
method at one month Burundi, Comoros, Cambodia, Kyrgyz Republic,
postpartum less than 10 Ethiopia, Mozambique, Madagascar, Malawi, Nepal,
percent Nigeria, Sierra Leone, Pakistan, Rwanda, Tajikistan,
Senegal, Timor-Leste Tanzania, Uganda
Use of any family planning  Niger Azerbaijan, Bolivia, Guyana, Armenia, Egypt,
method at one month Lesotho, Maldives, Namibia, = Honduras, Indonesia,
postpartum between 10 Zambia Jordan
percent and 30 percent
Use of any family planning Albania, Colombia,
method at one month Moldova, Peru,
postpartum greater than Zimbabwe

30 percent

Note: Countries indicated in bold type are the countries presented in Figure 1.

3.2. Family Planning M ethods in the Postpartum Period

Table 5 presents the use of postpartum family planning disaggregated by method used. The results are
presented such that each row sums to 100 percent. For purposes of comparison, the family planning
method mix of al currently married women is presented for each country. Figure 2 presents three typical
cases, which are discussed below.

Two magjor differences in the method mix for a given country are easily explained. First (see Niger,
Figure 2), one would expect the level of use of the lactational amenorrhea method (LAM) to be much
higher for postpartum women than for al currently married women because LAM is recommended only
for postpartum women. Examples include Bolivia, Madagascar, Moldova, Nigeria, Sierra Leone,
Tanzania, and Zambia.

Second (see India, Figure 2), the level of use of female sterilization is lower among postpartum women
than among all currently married women. Examples include Colombia, Honduras, India, Nepal, Pakistan,
and Zimbabwe. Sterilization builds prevalence in the population by steady accretion of acceptors. At any
given time, sterilization acceptors are a relatively small proportion of all acceptors. Since postpartum
family planning are acceptors by the common definition of family planning programs, sterilization will be
arelatively low proportion of all postpartum family planning use. To a somewhat lesser extent the sameis
true of ITUDs and implants, which after insertion are used for many years. Thus, in general, IlUD useisless
prevalent in the method mix among postpartum women than among all currently married women (e.g.,
Moldova and Jordan).

A third interesting case (see Peru, Figure 2) isthat in afew countries (including Nepal aswell as Peru) the

level of injectable use is higher among postpartum method users than it is among all currently married
family planning users.
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Figure 2. Use of pills, injectables, female sterilization, LAM, and periodic abstinence as a
percentage of all family planning use for postpartum women and currently married women, Niger
2012, India 2005-2006, and Peru 2012°
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3.3. Differences in Postpartum Family Planning Use by Demographic Factors, Socioeconomic
Factors, Fertility Preferences, and Use of Maternal Health Services

Prevalence of postpartum family planning will vary according to background characteristics of women
and use of health services. The following sections show differences in postpartum family planning use
according to demographic characteristics, socioeconomic characteristics, fertility preferences, and use of
key maternal health services.

3.3.1. Demographic characteristics
Table 6 presents postpartum family planning use disaggregated by the age of the mother at the birth of the

child, birth order of the child, and number of children born to the woman who are under age 5 (including
the newly born child).

2 The sum of the bars for any grouping will not sum to 100 percent. Only the most prevalent methods are presented
in the chart to facilitate easy interpretation.
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In most cases there are not large differentials in postpartum family planning based on the age of the
mother at birth. In a few countries women age 25-34 have higher levels of postpartum family planning
use than either younger or older women. Guyana, Kenya, Lesotho, and Namibia are notable examples.
This strong pattern was partially replicated in Albania, Armenia, Azerbaijan, and Moldova, but there were
insufficient observations to present results for the oldest group of women.

Parity is expected to be positively related to family planning use in general. At higher levels of parity,
women are closer to their ideal family size and therefore perhaps more likely to use family planning.
Presumably, this motive will operate for postpartum family planning specifically, as well as for family
planning in general. However, only in the Maldivesisthe level of postpartum family planning use greater
among women with two to four children relative to women with one child or no children, and for women
with five or more children relative to women with two to four children (taking a5 percent differential as a
programmatically significant difference). In contrast, there are many cases where family planning use
among middle parity women is more prevalent than among women with either fewer or more births.
Examples include Colombia, Honduras, Lesotho, and Namibia.

The two columns in Table 6 on number of children under age 5 show that in most cases women with one
child under age 5 use postpartum family planning more frequently than women with two or more children
under age 5.

Table 6. Postpartum family planning use (any method) by age of mother at birth, birth order, and
number of children under age 5, 43 DHS surveys, 2005-2013

Number of children

Age of mother at birth Birth order of child under age 5
10-14 25-34 35-49 0-1 2-4 5+ 1 2

West and Central Africa

Benin 2011-2012 3.5 3.8 3.3 4.1 3.5 2.5 3.9 2.4
Burkina Faso 2010 35 3.8 3.1 4.0 3.8 25 4.0 1.7
Ghana 2008 4.1 5.9 5.6 3.6 7.7 3.8 5.7 2.8
Niger 2012 16.5 21.0 23.6 19.2 19.2 19.7 20.5 16.4
Nigeria 2008 4.4 7.8 5.9 6.8 6.8 4.1 6.1 6.3
Senegal 2010-2011 7.8 11.1 13.8 9.6 11.7 9.3 105 9.5
Sierra Leone 2008 4.6 3.8 4.0 4.9 3.7 35 4.1 4.4
East and Southern Africa

Burundi 2010 8.2 8.0 5.0 8.6 8.0 4.7 8.4 4.6
Comoros 2012 8.3 9.6 10.1 9.9 8.8 8.3 11.2 4.1
Ethiopia 2011 14.3 11.0 4.3 175 9.4 6.3 13.1 6.0
Kenya 2008-2009 21.1 26.9 14.8 26.2 23.6 12.9 24.7 15.9
Lesotho 2009 20.2 32.1 20.0 23.9 29.4 11.2 26.9 8.6
Madagascar 2008-2009 11.8 13.6 10.5 13.2 12.5 10.2 14.0 6.2
Malawi 2010 18.1 16.8 21.9 175 18.0 194 19.2 131
Mozambique 2011 2.7 4.2 3.4 3.0 3.6 3.7 3.8 1.9
Namibia 2006-2007 24.2 35.9 22.0 26.9 34.3 20.8 29.9 225
Rwanda 2010 20.3 19.6 15.3 21.0 20.1 12.8 21.7 7.5
Tanzania 2010 13.4 16.1 17.8 14.1 16.8 13.9 17.0 8.9
Uganda 2011 8.3 9.5 9.1 8.4 9.7 8.4 10.2 5.6
Zambia 2007 24.7 25.9 26.8 23.4 26.2 27.5 24.7 27.8

(Continued..))
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Table 6. — Continued

Number of children

Age of mother at birth Birth order of child under age 5
10-14 25-34 35-49 0-1 2-4 5+ 1 2
Zimbabwe 2010-2011 52.4 56.6 47.1 55.1 53.2 41.2 55.2 42.7
Middle East and North Africa
Egypt 2008 72.6 78.2 76.9 734 79.9 72.5 80.3 55.5
Jordan 2012 79.8 77.5 80.0 74.1 81.7 83.4 84.6 61.2
South and Southeast Asia
Bangladesh 2011 31.2 31.2 33.2 31.1 325 24.8 32.7 19.4
Cambodia 2010 7.5 8.2 11.6 7.9 9.2 8.8 8.7 6.2
India 2005-2006 16.8 21.3 15.6 17.1 21.7 13.9 21.0 8.1
Indonesia 2012 68.7 66.2 58.3 67.4 64.2 45.7 68.5 40.9
Maldives 2009 18.9 225 33.7 18.4 28.0 40.4 23.1 16.2
Nepal 2011 12.5 10.1 6.8 10.3 14.5 5.3 13.0 3.0
Pakistan 2012-2013 24.3 32.9 28.9 24.5 33.4 31.0 33.0 19.6
Timor-Leste 2009-2010 8.1 10.0 10.8 7.6 10.4 10.9 12.7 1.9
Eastern Europe and Central
Asia
Albania 2008-2009 61.1 67.2 * 62.6 68.8 * 66.7 *
Armenia 2010 45.8 55.3 * 49.2 * * 52.3 *
Azerbaijan 2006 35.0 50.4 * 37.3 53.9 * 45.8 26.5
Kyrgyz Republic 2012 13.3 14.8 11.6 12.6 16.0 * 14.9 9.7
Moldova 2005 68.5 76.5 * 715 * * 74.2 *
Tajikistan 2012 10.6 18.7 214 10.4 21.6 20.2 17.8 6.2
Ukraine 2007 36.9 33.1 * 34.9 * * 36.2 *
Latin America and the
Caribbean
Bolivia 2008 215 24.6 21.9 23.8 24.2 16.8 24.7 15.0
Colombia 2010 55.9 65.8 66.9 59.0 67.1 53.4 63.4 40.5
Guyana 2009 254 32.1 17.3 28.2 27.6 15.1 30.0 14.0
Honduras 2011-2012 55.1 64.1 59.1 57.2 64.5 49.8 61.1 42.8
Peru 2014 54.8 56.7 52.6 55.6 58.4 39.7 56.1 48.1

Note: Postpartum family planning evaluated at three months after birth. Universe is all births 4 to 37 months
preceding the survey.

Asterisk (*) indicates that fewer than 100 observations are available for tabulation.

3.3.2. Socioeconomic characteristics

Table 7 presents postpartum family planning use disaggregated by location and wealth status as measured
by DHS household wealth quintiles® and women’s education status. In contrast to the indicators in the
previous table that were measured at the time of the child’ s birth, the indicators in this table were assessed
at the time of the interview. These variables pose some conceptual issues. It is likely that some of the
women will have moved from rural areas to urban areas, have improved or diminished their economic
situation relative to other women in the sample, or improved their educational status since the birth of the

3 See Rutstein and Johnson 2004.
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child. In general, migration would have been from rural to urban areas, although migration in the other
direction is possible. Overall, changes in economic status as measured by the wealth index would be a net
zero, since this index is a relative measure. An improvement in status for one household would be
accompanied by a relative decline for at least one other household. Educational status can only improve
and isin fact an area for potential concern. Many of the younger women in the sample might still be in
school and could have moved up a level in educational status since the child’s birth. Alternatively, the
effect of education on family planning use may be more related to educational aspirations or abilities than
to actual attainment. The educational status at the time of the interview would be the most recent measure
of these aspirations or ahilities.

The usual expectation is that family planning use will be greater in urban areas than rural areas. In Table 7
the results follow this expectation, except for Azerbaijan, Cambodia, Moldova, Maldives, and Zambia.
Overdl levels of family planning use among al currently married women in Azerbaijan, Cambodia,
Moldova, and Maldives are approximately the same in both urban and rural areas. In Zambia the higher
level of use of postpartum family planning in rural areas may have something to do with the very high
levels of usefor LAM.

Concerning wealth status, the usual expectation is that women from wealthier households will be more
likely to use family planning than women from poorer households. It has aso been observed for currently
married women that the differences in family planning use by wealth status are less among countries with
relatively high levels of family planning use (Winfrey et al. 2014). In high-prevalence countries including
Bangladesh and Indonesia, differences in family planning use by wedlth status have been largely
eliminated* (NIPORT et al. 2011; Stati (Badan Pusat Statistik—BPS) et al. 2013). Most of the recent
increases in family planning in Bangladesh and Indonesia have tended to be more rapid at lower
socioeconomic levels, bringing them closer to the wealthier groups.

For most countries we observe the expected pattern of more postpartum family planning use in the
wealthier quintiles. Extreme examples of disparity include Bolivia, Ethiopia, and Kenya. Notable
exceptions are the East European and Central Asian countries in our sample. In most of these countries
maternal health care services are near universal, meaning that women have equal access to postpartum
family planning counseling and services. Also in this region, given the relatively low rates of fertility in
these countries there is a near universal demand for small families. Other exceptions are the countries
where the levels of postpartum family planning use are low and the absolute disparities are low (e.g.,
Benin, Burkina Faso, Ghana, and Sierra Leone).

For many of the countries with high or moderately high levels of family planning use, the differencesin
postpartum family planning are quite large by wealth status—in contrast to what is seen for family
planning use among all women or al currently married women. At the latest survey there was virtually no
inequality in use of family planning across wealth quintiles in Bangladesh and Indonesia. The results in
Table 7 show that there are notable differences in postpartum family planning use across the wealth
quintiles for these two countries. Figure 3 makes the difference by wealth quintile clear.

For education, again the expectation is that family planning use will be greater among more highly
educated women. This pattern is followed by most of the countries; however, there are a few exceptions.
The Eastern European and Central Asian countries either do not follow the pattern or have too few
observations for some of the educational status categories to alow analysis. Cambodia and Zambia are
also exceptions to the general pattern. Again, for Zambia, the high level of use of LAM accounts for the
anomaly.

* For Bangladesh see: NIPORT et al. 2011. For Indonesia see: Statistics Indonesia (Badan Pusat Statistik—BPS) et
al. 2013.
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Figure 3. Postpartum family planning use (any method) and family planning use by currently
married women (any method) disaggregated by wealth index, Bangladesh 2011 and Indonesia
2012
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3.3.3. Fertility preferences

Establishing fertility preferences for women based on the reproductive calendar is difficult, and perhaps
impossible. In this section three measures are presented. First, postpartum family planning use is
evaluated based upon the wantedness of the birth. There are three possibilities: 1) the woman wanted the
birth at the time of the birth; 2) the woman wanted the birth but would have preferred to wait; and 3) the
birth was not wanted at all. The usual interpretation of such a measure is that it indicates motivation to use
family planning. However, it could just as well be an indication of inability or unwillingness to use family
planning. For instance, if awoman mistimed a birth in the past or did not want the birth, she might persist
in not using family planning in the future.

The second measure of fertility preferencesis an evaluation of the number of children born to a woman at
the time of the birth relative to her current expression of ideal family size. The measure can have three
values: the parity at birth is less than the woman’s current ideal family size, the parity at birth is equal to
her ideal family size, or the parity at birth is greater than her ideal family size. This measure's
appropriateness is limited by the fact that the statement of ideal family size is made during the
interview—that is, retrospectively rather than at the time of the birth. A woman's estimation of ideal
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family size may be fluid. Ideal family size could very well increase as the birth order of children
increases.

The third measure of fertility preferences is based on whether a woman wants another birth or not. It is
possible to establish a further disaggregation—wanting to delay a birth or not among women who want
another child. It was decided not to use this distinction because the birth being evaluated for postpartum
family planning likely occurred many months before the interview. The assessment of wanting to delay or
not delay a pregnancy is time sensitive. The temporal disconnect between the birth and the interview
would likely render the measure invalid for the purposes of this study.

Table 8 presents use of postpartum family planning disaggregated for the three measures of fertility
preferences described above. The use of postpartum family planning does not show a consistent pattern
by the wantedness status of the birth. Bangladesh, Jordan, and Pakistan are the only countries that show
strongly differentiated postpartum family planning use based on thisindicator.

The second measure of preferences, parity relative to current ideal family size, shows a much more
distinct pattern of results. In 37 out of 42 surveys with data, women who have achieved their ideal family
size with the birth are more likely to use postpartum family planning than women who have not yet
achieved their ideal family size. In 23 of these 37 surveys, women who have exceeded their ideal family
size are more likely to use postpartum family planning that women who have not yet reached their ideal
family size.

The third measure of fertility preferences is based on the preferences of women at the time of the
interview (as opposed to preferences at the time of birth). In 32 of the 43 surveys studied, this measure
matches expectations in that women who at the time of the survey report that they do not want any more
children are more likely to be using postpartum family planning compared with women who want more
children. Thisis despite the fact that the point in time at which the woman stated her fertility preferenceis
different from the time of the birth.
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3.3.4. Use of maternal health services

Table 9 presents use of postpartum family planning services disaggregated by use of antenatal care
services and by place of delivery (facility versus home delivery). The universe for these tabulations
differs from the previous tabulations. Instead of any birth between 12 months and 36 months ago, the
universe is defined as the most recent birth between 4 months and 36 months. The exclusion of births
prior the most recent birth is because information on maternal health services is available only for the
most recent birth. The additional inclusion of the births from 4 to 11 months was done to increase the
sample size of the most recent births.

In al countries, except for some in East Europe and Central Asia, at three months postpartum women
with antenatal care are more likely to use family planning. In most of the countries with moderately high
levels of postpartum family planning use, the level is at least 15 points higher among women having four
to six antenatal care visits versus having none at all. Examples include Bolivia, India, Kenya, and
Madagascar. The countries with low levels of postpartum family planning also exhibit more postpartum
family planning use with higher levels of antenatal care, but the pattern is less clear. For example, Niger
shows a strong relationship between postpartum family planning use and number of antenatal care visits,
while Sierra Leone shows little relationship between the two.

Bangladesh is an interesting case. As mentioned, Bangladesh shows an extremely low level of postpartum
family planning use at one month postpartum, but rapid increases in use as the postpartum period extends.
As Table 9 shows, in Bangladesh the number of antenatal care visits bears little relationship to use of
family planning at three months postpartum.

In al countries where comparisons are possible, women who deliver their baby in a medical facility are
more likely to use family planning in the postpartum period than women who deliver outside a medical
facility. In some cases, the differential is modest, as in Azerbaijan and Jordan. In other cases, the
differential is very large. In Colombia and Guyana the differential exceeds 20 percent.

Table 9. Postpartum family planning use (any method) by use of antenatal care and place of
delivery, 43 DHS surveys, 2005-2013

Prenatal care Delivery care
No Don’t Don’t
prenatal 1-3 4-6 7+ know or know or

care visits  visits visits missing Home Facility missing
West and Central Africa
Benin 2011-2012 1.7 4.4 4.3 5.4 5.5 2.6 4.5 *
Burkina Faso 2010 1.4 4.1 5.2 * * 15 55 *
Ghana 2008 * 1.3 5.3 7.8 * 3.7 6.6 *
Niger 2012 9.9 22.2 24.7 * * 16.6 30.6 *
Nigeria 2008 2.1 4.4 6.7 14.5 9.7 3.3 13.7 *
Senegal 2010-2011 6.4 8.3 15.1 * * 3.9 14.7 *
Sierra Leone 2008 3.3 2.2 3.9 6.2 4.8 35 5.8 *
East and Southern Africa
Burundi 2010 * 9.4 11.3 * * 6.7 11.7 11.4
Comoros 2012 * 7.4 16.2 19.9 12.5 8.8 14.0 *
Ethiopia 2011 7.2 13.5 28.4 37.9 * 8.9 44.5 *

(Continued...)

28



Table 9. — Continued

Prenatal care Delivery care
No Don’t Don’t
prenatal 1-3 4-6 7+ know or know or
care visits  visits  visits missing Home  Facility missing

Kenya 2008-2009 13.2 19.3 28.7 37.8 * 15.5 33.8 *
Lesotho 2009 214 24.8 28.7 35.6 * 19.9 34.1 *
Madagascar 2008-2009 5.5 12.5 16.3 234 * 10.6 20.0 *
Malawi 2010 20.4 19.4 22.6 225 * 18.3 21.7 16.2
Mozambique 2011 0.8 3.6 4.4 11.3 * 1.9 5.5 2
Namibia 2006-2007 214 32.8 30.6 40.4 32.2 20.3 36.3 *
Rwanda 2010 * 22.3 25.2 * * 14.5 25.8 *
Tanzania 2010 * 16.1 17.7 * * 14.2 19.7 *
Uganda 2011 10.0 8.1 13.1 13.2 * 6.1 13.6 *
Zambia 2007 * 28.6 26.4 313 * 25.9 28.7 *
Zimbabwe 2010-2011 40.4 57.6 63.1 63.9 * 51.4 63.5 *
Middle East and North
Africa
Egypt 2008 74.1 74.7 77.6 814 * 73.6 80.2 *
Jordan 2012 * 73.5 83.8 83.4 * * 83.4 *
South and Southeast Asia
Bangladesh 2011 29.8 33.6 32.1 39.9 * 32.3 335 *
Cambodia 2010 5.4 8.9 10.1 9.4 * 7.5 10.2 *
India 2005-2006 11.4 17.9 28.5 313 21.9 15.0 28.9 *
Indonesia 2012 33.8 57.6 65.8 71.0 * 64.4 69.2 *
Maldives 2009 * * 23.8 21.9 19.8 * 22.0 *
Nepal 2011 10.1 11.1 13.9 17.3 * 10.6 15.9 *
Pakistan 2012-2013 20.5 32.2 37.9 46.0 * 27.8 375 *
Timor-Leste 2009-2010 5.3 11.5 12.7 19.7 * 9.4 20.5 *
Eastern Europe and Central
Asia
Albania 2008-2009 * 64.0 67.9 73.3 * * 67.9 *
Armenia 2010 * * 44.5 54.4 * * 49.6 *
Azerbaijan 2006 48.3 45.4 45.2 46.0 * 46.3 46.7 *
Kyrgyz Republic 2012 * 142 151 149 * * 14.7 *
Moldova 2005 * * 815 74.2 * * 75.2 *
Tajikistan 2012 11.0 14.9 17.5 17.8 * 13.3 16.2 *
Ukraine 2007 * * * 37.2 * * 355 *
Latin America and the
Caribbean
Bolivia 2008 13.3 15.8 25.2 34.9 * 11.2 31.2 *
Colombia 2010 45.2 55.1 61.6 69.4 53.5 384 65.8 *
Guyana 2009 * * 29.2 36.5 22.8 12.2 334 *
Honduras 2011-2012 40.8 44.9 56.3 68.6 * 39.4 65.4 *
Peru 2012 40.1 42.1 49.5 58.5 * 39.7 58.2 *

Asterisk (*) indicates that fewer than 100 observations are available for tabulation.
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4. Discussion

The study used the reproductive calendar from surveys in 43 countries to analyze levels of family
planning in the postpartum period. The analysis looked at the method mix of postpartum women versus
currently married women in a given country, and examined differences in postpartum family planning use
disaggregated by potentialy influential factors, including demographic and socioeconomic
characteristics, fertility preferences, and the use of maternal health services.

In a report covering 43 countries across six diverse regions, there can be few sweeping conclusions. In-
depth analysis of any given country was not the intent of the study. However, the report does offer several
general findings concerning postpartum family planning:

e The use of postpartum family planning generally increases with time since the birth, at least up to
five or six months postpartum.

e Method mix for postpartum family planning use is generally different from method mix among
all women, with more LAM and injectable use and | ess sterilization.

e In most countries use of postpartum family planning is not strongly related to the age of the
mother, parity, or the wantedness of the last birth.

e Inmost countries use of postpartum family planning is positively related to urban location, wealth
quintile, education level, achievement of desired family size, and current fertility desires. It is
negatively related to the number of children under age 5 born to the woman.

e Thereisastrong correlation between the use of maternal health care (including antenatal care and
facility-based births) and postpartum family planning.

This report also points to some promising areas for further research and analysis and suggests how the
reproductive calendar can be used to analyze postpartum family planning:

¢ In-depth analysis and interpretation of report results on a country-by-country basis. Each survey
in this report has an interesting story of its own to tell. Country policymakers and program
managers would find it useful to extract the results from this report and use them to inform future
decisions. For example, analysis of family planning use month by month could help planners
understand opportunities along the continuum of care.

e Further comparison of overall family planning use compared with postpartum use. In severa
countries, with Bangladesh as the most notable example, early initiation of family planning
postpartum use lags significantly behind overall family planning use in the country. However this
observation is partly method-specific and varies across the entire postpartum period. Therefore,
program planners and policymakers might want to create “user profiles’ to help analyze the
differences between the women who use family planning early in the postpartum period and those
who delay initiation of use. Thisis an important difference, as fecundity can return quickly in the
absence of exclusive breastfeeding.

e Examination of the relationship between postpartum family planning use and birth intervals. In
most of sub-Saharan Africa, birth spacing is the most likely motivation for using family planning.
Longer or shorter birth intervals are determined by a complicated set of factors. Among these
factors are postpartum abstinence, breastfeeding practices, and use of family planning in the
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postpartum period, as well as later use. Unfortunately, the reproductive calendar does not help
with analyzing breastfeeding practices or postpartum abstinence. Nonetheless, in a
comprehensive analysis it would be useful to draw on available data in the DHS for postpartum
abstinence and breastfeeding in conjunction with a detailed analysis linking postpartum family
planning and birth intervals.

Facilitation of use of the reproductive calendar. The DHS Program may want to facilitate easier
access to the reproductive calendar. Currently use of the calendar requires data manipulation
skills beyond the abilities of the typical analyst.

DHS final reports. Fina reports for DHS may want to include a section on postpartum family
planning. For improved birth spacing, postpartum family planning is likely the sine qua non.

Multivariate analysis. This report does not claim to have found root causes for use or non-use of
family planning in the postpartum period. In fact, some of the results might be surprising. For
example, the report found little evidence that the wantedness status of the birth is related to
postpartum family planning use. Well-desighed multivariate analysis frequently generates results
that are more robust in establishing causality or plausible correlations.

32



References

Akinlo, A., A. Bisiriyu, and O. Esimai. 2013. Influence of Use of Maternal Health Care on Postpartum
Contraception in Nigeria. DHS Working Papers No. 92. Calverton, Maryland, USA: ICF International .

Borda, M., W. Winfrey, and C. McKaig. 2010. “Return to Sexua Activity and Modern Family Planning
Use in the Extended Postpartum Period: An Analysis of Findings from Seventeen Countries.” African
Journal of Reproductive Health 14(4): 75-82.

Do, M., and D. Hotchkiss. 2013. “Relationships between Antenatal and Postnatal Care and Post-Partum
Modern Contraceptive Use: Evidence from Population Surveys in Kenya and Zambia” BMC Health
Services Research 13: 6.

Gebresdlassie, T., S.O. Rutstein, and V. Mishra. 2008. Contraceptive Use, Breastfeeding, Amenorrhea
and Abstinence. During the Postpartum Period: An Analysis of Four Countries. DHS Analytical Studies
No. 14. Calverton, Maryland, USA: Macro International Inc.

National Institute of Population Research and Training (NIPORT), Mitra and Associates, and ICF
International. 2013. Bangladesh Demographic and Health Survey 2011. Dhaka, Bangladesh and
Calverton, Maryland, USA: NIPORT, Mitraand Associates, and | CF International.

Ross, JA., and W. Winfrey. 2001. “Contraceptive Use, Intention to Use, and Unmet Need during the
Extended Postpartum Period.” International Family Planning Perspectives 27(1): 20-7.

Rutstein, S.O., and K. Johnson. 2004. The DHS Wealth Index. DHS Comparative Reports No. 6.
Calverton, Maryland, USA: ORC Macro.

Statistics Indonesia (Badan Pusat Statistik—BPS), National Population and Family Planning Board
(BKKBN), Kementerian Kesehatan (Kemenkes—MOH), and ICF International. 2013. Indonesia
Demographic and Health Survey 2012. Jakarta, Indonesiaz BPS, BKKBN, Kemenkes, and ICF
International .

United Nations Population Division, Department of Economic and Social Affairs. 2012. World
Population Prospects. The 2012 Revision. New Y ork, New Y ork, USA: United Nations.

Winfrey, W., P. Emmart, J. Davis, E. Sonneveldt, and W. Brown. 2014. Attributions of Family Planning
Improvements. Unpublished manuscript available from the authors.

Zerai, A., and A.O. Tsui. 2001. “The Relationship between Antenatal Care and Subsequent Modern
Contraceptive Use in Bolivia, Egypt and Thailand.” African Reproductive Health 5(2): 68-82.

33






("panunuo))

T02'C T0E 006'T SST 8T. 8e¢e'T ¥1¢ 858 6¢T'T T102-0T0¢C amgequiiz
LT9'C €9 286'T 08S GS0'T 286 €9¢ 9e0'T 8TC'T £00¢ elquez
680°'c 688 002 6¢8 T9T'T 660'T 66€ ATAN) 8ev'T TT0Z epuebn
69T'E 9¢.L evv'e 1€L 8/2'T 09T‘T €GS9 €2e'T €62'T 0TO¢ eluezue |
219'e 019 2v6'e 169 €92'T 299°T 199 ¥0L'T TS2'T 0T0C epuemy
Y0T'C 8T¢ 98.'T vee 60L T.T'T L2€ 898 606 £002-900¢ ®elqiweN
€6v'y 668 ¥65°E 908 9/1'T T16'T €29 89/.°T 20T TT0Z anbiquiezop
291’8 veS'T 829'9 289'T ¥8e'e 960 8v0'T 652’ G6g'e 0T0C IMefelN
18L'Y TSO'T 9gl'e 900°‘T 199°T YIT'e T0L S/.'T T1EC 6002-800¢ Jeosebepen
6/G'T 91¢ €9€'T eeT [421% 96 161 9GS (43} 600¢ oylosa]
9zv'e Z6S v€8'T 1% €68 690'T 68¢ Zs6 G8T'T 6002-8002 eAUSY
4% 04 616 Gev'e LTIT'T 109°T 029°T V.S 906'T ¥98'T 1102 eidoyig
ore'T T9¢ 6.8 [A4 9Lv 2€s 8.1 989 9Ly Z10¢ soJowod
zse'e TEL Tes'e 869 2T 0TE'T 919 TOV'T GET'T 0TOZ Ipuning
BIoll}Y Uldylnos pue i1se3
GET'C 0Ty Gel'T LS€ S.8 €06 08¢ €68 296 800¢ auo0aT elsls
evL'e 765 6vT'C €99 090°T 020°T v.iv 29T'T L0T'T T102-0T0Z [ebauas
882'¢T 0/8°c 8116 60T‘E 199'v ZIG'y S6'T TEY'S Z16'v 800z eusbiN
2€6'y 90¢'T 9z9'c 9vS'T 0.8'T 91S'T 199 Y0T'C T9T'C 2102 J9bIN
8ET'T €1¢ GZ6 16T ey v1S 88T 719 9EY 800¢ eueyo
T00'9 000'T T00'S orv'T €ee'e 8ce'e T96 0vS'e 00S'C 0TOZ osed eubjing
€16’y €88 0€0'v LL) 99T'¢ 0.6'T ¥Z9 90€'c €86'T Z10¢-1T0¢ ulueg
BOLI)Y [B4IUSD pue 1S9\

fe1oL z T +S§ vz 1-0 6v-GE€  ¥E-GC v1-0T

G abe Japun Py J0 Japio yuig yuig e Jaylow }jo aby

ua.ip|iyo 4o JaquinN

s101oe) olydesbowap Aq parebaibbesip asn Buluue|d Ajiwey wnyedisod ‘g ajgel 10) SYUIQ JO slaqunN ‘TV 9|gel Xlpuaddy

Xlpuaddy

35



‘Aanins ay) Buipadaid syluow /€ 01 # SYUIQ [[e SI 8SISAIUN “YUIg Jale Syluow 8aiy) e parenjeas Buiuueld Ajiwre) wnuedisod 810N

806'¢€ 44Z 98y'e 8€¢e 9/2'T ¥62'C G99 699'T v.S'T ¥10Z Niad
097'y 685 T/8'€ ey LYE'T 1692 851 €29'T 6.2 Z102-TT0Z SenpuoH
GE6 602 9z. A e 08y vTT ¥9¢ LSY 6002 euefng
€ST'L 906 L¥2'9 YR 056'T 98/'v 9z. 065'C 1£8' 0T0Z elquiojod
8zs'e 659 698 1SS 9/T'T T08'T LS 607'T 2.S'T 8002 ewnljog
ueaqqglied ayl pue edllswy une’
681 05 6EY % Z5 ey 1€ £2¢ gez 100z aurenn
0.T'C 8€s 2€9'T G2t gl 0TE'T 16T 106 2.0'T 210z uesspiife |
v.9 S5 6T9 9 /8 185 6€ €82 zs¢€ G00g eAOpoN
S2.'T €Zy Z0E'T €9 159 TT0'T T0Z 09/ ¥9. 210z dllanday zABIAY
626 €22 90/ 6 €12 102 zL €5¢ 705 900z uelieqiazy
509 6 T1S % /8 v1S ve 112 ¥SE 0TOZ elusuly
v19 Z8 z€s ST G8T 4%% /S 62¢€ 82z 6002-800¢ elueq|y
RISY |elluad pue onhsm ulialseq
Z56'c ZET'T 028 8YT'T 981'T 8T1E'T 826 62L'T S62'T 0T0Z-600Z 21Sa7T-loWIL
265t 1S2'T gee'e 668 6T.'T v.6'T 295 vee'e 908'T €T02-2T02Z ueishied
090'2 gee G2l'T 0ST 859 252'T 9€T 82/ 96T'T TT0Z [edaN
/SS'T 9ST TOY'T TTT 494 Z10'T 06T 12! o9 6002 SeAIpleN
TvT'L /€8 ¥0€'9 8ve S60'C 869't orT'T z9or'e 652 ZT0Z eisauopu|
8ev'0C 9ze'y Z12'91 8T9'T 06£'9 0EY'ZT 196 9z.'L TSL'TT 9002-5002 elpul
8ve'e z9v 988'C 562 850'T S66'T 08¥ SIY'T €6E'T 0T0Z elpoquied
6.2'€ 9G¢ €26'2 LET €66 4%4 a4’ 186 9GST'2 TTOZ ysape|bueq
BISY 1seaylnos pue yinos
vig'y LTT'T 160'€ 119 0€8'T €L1'T 9v/ §/2'C €6T'T 2102 ueplor
LTE'Y 098 1S¥'E 00¢g v61'T €25'C t0)% 196'T LV6'T 8002 1dAB3
©OLJY YLION pue 1sed a|ppIN

[erol Z T +S v 1-0 67-G€ ¥€-G¢ ¥1-0T

G abe Japun Py J0 Japio yuig yuig e Jaylow }jo aby

ua.ip|iyo 4o JaquinN

panunuod - TV 8|geL xipuaddy

36



(*panunuo))

ory'T L¥ET z0¢€ 6TT 00€ 089 696 ZTT'T €ST'T 6EE'T  G/8C 210z ueplior
TS v1'e Y4 S02'T 6S. 88/ T.8 638 0TO'T 90.'c  TI9'T 800z 1dAB3
BOLV YUON pue 1se3 3|ppIN
99 0TY'T 169 ve oce 16V 444 *12% €15 €¥S'T 899 TT02-0T0Z @mgequiiz
65 S/S 0v9'T £ve 8z¢e 195 S65 95 €95 8G/'T 698 /002 elquez
€Z1 €95 2./8'T T€S 1€9 78Y 2SS TT9 118 0%z 629 TTOZ epuebn
1T ¥S€ 1102 187 €05 6€9 689 4% 0€9 695 009 0TOZ eluezue]
44 €92 £Y9'2 299 965 999 12. 09/ €98 €ET'E  6L¥ 0TO0Z epuemy
Z8 TIT'T z€9 6.2 Zse 99¥ S OV 1874% T0e'T €08 /002-900¢ elqiweN
0] 999 182'C 90S'T 9/6 786 T.8 768 89/ 6£0'c  VSP'T TTO0Z enbiquezo
014 €90'T 20.'s 1S€'T 120'T 2251 8€8'T 888'T /88'T vev',  8el 0TOZ IMefe|y
€l G568 Z15'C L0E'T 162 6. 758 Zv0'T ave'T ¥96'c €28 6002-800¢ Jeosebepey
09 evS £V6 €e LT2 vz S6¢ A% VA% 60S'T 0.2 6002 O10S97
9ZT 607 60%'T Z8y S6Y z8¢ 6TV 12¥ €0. v¥8'T 289 6002-800¢ AUy
/8 /ST 6TT'T 186'C 098 121 939 €9/ 80¢€'T avs'e  86. T10Z eidoyig
Z8 zs¢e 862 705 002 102 e 0.2 1€ /18 ezy ZT0Z Soiowo)
4% 112 ¥SE'T L/S'T 18/ 009 285 79 G¥9 €89'C  69G 0TO0Z Ipuning
eoll}y uiaylnos pue isej
o€ St €62 19S'T 68¢€ LSt vy 0]0]7% Sov 60Y'T 92/ 800¢ du0a7 elAIS
z2 96T 6.5 9v6'T 282 4% €15 TT. €9/ 626'T VI8 TT02-0T0Z [efauss
118 162' 9052 719'S 966'T zl2'e €ev'e 888'C 60.'C /T2'8  T.O'W 800z eusbiN
62 98z €85 €20't 8/2'T 1€0'T 626 Ges €98 018'c  2CI'T Z10Z 480N
ve A%% 88¢ iy 0€T 88T 902 e 89¢ 95/ Z8¢e 8002 eueys
6T vze 82. 8¢6't 800'T €82'T €ee'T 162'T 9zT'T 9v9'vr  GGE'T 0TOZ osed eunjing
Ge 0zs €Ll G85'e 19/ 096 7/0'T 020'T Z60'T ¥60'c  6I8'T ZT0Z-TT0Z uluag
BIll)Y [ellua) pue 1Sa/\

laybiH Arepuodas Arewiid 9UON 1Sayoly yunoH pllyl puodds 1salood jeiny  ueqin

uoleINpPa JO |9A3] 1S8ybIH snieis yijeapn uoleodo

$1019B} 21WOU02380120S Aq palebaibbesip asn Huluue|d Ajlwey wnuedisod ‘7 a|gel 10} SYliiq Jo slaqunN 2V a|qel Xipuaddy

37



"ABAINS By} JO aWi} 8y} Je palen|ens aJe uolle|ngel-Sso4d 10} Siojedipu|
‘Aanuns ayy Buipadalid syiuow /€ 01 ZT SYUI] |e sI asianiun “(poylaw Aue) yuig Jaye syuow aaliyl 1e parenjeas Buiuue|d Ajiwe) wnuedisod ;810N

€8 €69'T zeT'T ovT 0€€ 995 16. €/0T rT'T 1€9'T  Tl2T 2102 Niad
G/T GS2Z'T 26L°C 8z S6v 99 T€8 0€0'T 8St'T GZ6'C  SES'T ZT02-TT0Z SenpuoH
174 Zv9 812 62 80T Z1T 29T 9T L0V 2Ll €91 6002 euBAND
8TT'T 889't AN ¥0Z €1S 128 T2E'T 8¥8'T  099'C ¥SS'C? 665V 0T0Z elquwiojod
LEY G20'T 998'T 002 vy 265 yAWA 8/ 6T0'T ov.'T  88L'T 800z enjog
ueaqqglied ayl pue edllswy une’
292 vee r4 T 10T vl Z0T €z1 68 z0z 182 100z aurenin
90¢€ 169'T €zZ1 44 LES 1TV 1Y vey 19€ T6V'T 619 2102 uelspyife]
ST 815 L v 98T 154" 154" STT 16 €0€ 1€ G002 eAOPION
Ll €16 S 0 eve €ze €6¢ €l€ €6¢ T62'T  Vev Z10Z dlgnday zABIAY
86 66. 8T v 0TT LT STZ €22 vee 887 12474 900z ueliequazy
9G6¢ Y12 Ge 0 16 radh LET 12T 80T 602 96¢ 0T0Z elusuly
09 991 8.¢ 0T 66 €TT vzt 44} ¥ST 95¢ 8¢ 6002-8002 elueq|y
BISY [ellua) pue on._:m_ ulalseq
19 Trr'T ZrT'T 80€'T 66G €6/ 298 508 €6 280'S 006 0T0Z-6002 81sa7-lowiL
625 Gz8 189 15852 998 198 798 116 060'T 889'C  Y06'T £102-210Z ueished
6TT Z8S 62v 0€6 G582 zse 8G¢ 6TV 919 €€9'T  l2v TT0Z edsN
/S 189 26G 202 €zT €12 (0[5 (0]47% 1€ T/E'T 98T 6002 SeAIpleN
196 ¥9.'e 6612 112 920'T 6/T'T  02€'T 6TY'T 1812 v/8'c  192'S ZT0Z eisauopu|
G09'T 86.'L 988'C 671’8 vPE'Y  S0S'v  0ZZ'v  Z8L'€  18S'E 229'2T 9182 9002-5002 elpul
8G 8e8 6LL'T €9 vT.L €95 595 89 8G8 6/¥'C 698 0T0Z elpoquied
z0¢e 80V'T G86 785 289 T€9 619 0v9 L0L 622'C  0S0'T TT0Z ysape|bueg
BISY 1seaylnos pue yinos

laybiH Arepuodss Arewlid 9UON 1Sayoly  ymno4H pilyl puoIdS 1S8100d [einy  ueqin

uoIeINPa JO |9A3] 1SaYBIH snieis yijeapn uole9o

panunuo)d - zv 8|qeL xipuaddy

38



(""panunuod)

8zZT v29'T  vOV'T TST €00'T 9.9 ¥8€'C an 252 256 210z ueplor
86T €8¢€'T 76'T €l 8 €G0'T  0Ge'C 8ST €6 89'T 800¢ 1dAB3
BOLV YUON pue 1se3 3|ppIN
80T 180'T 622 143 112 0S¢ ovS'T 6. 992 Zr9 TT02-0T0Z @mgequiiz
897 €T2'T %99 €97 2y LTE Gel'T 502 292 414 /002 elquez
98 882'T 7.8 102 S¥9 €9¢ v/8'T 8zt 12Y 995 TT0Z epuebn
15 99/'T 999 TLT 88Y v.€ 9eT'? 9g ¥0€ ¥8L 0TO0Z eluezue]
29 ver't  L6¥'T 002 626 185 968'T 2ST 8ee 059 0TOZ epuemy
GST G/S 6/0'T /S o174 Z8y 2Tt 8T2 82¢ Gve /002-900¢ elqiweN
G82 A TAA 44 ! STZ 1S9 ov9 186'C 8/ €92 8TE'T TTOZ 8nbiquezo
8¢ 609'c  926'C 62Y S¥9'T  G9E'T  €2l'% €6/ 11§ SYY'T 0TOZ IMee|y
9zZT GG2'c  ¥6E'T 122 €T. G99 88T'E 66 09T 80S'T 6002-800¢ Jeosebepe
44 19% 188 9z €8¢ 1413 968 eVl 202 8v¢ 6002 0Y10S97
8/ 696 G18 91T 125 €€ 9T¥'T ¥9T sze ¥0S 6002-800¢ eAuay|
SYT 29z'c 1101 662 706 80¥ €€.'C €TT €62 8eT'T T10Z eidoiyig
90T 109 68T 9 19T 12T 888 LY vET 662 ZT0Z soiowo)
68 8Z9'T  6¢£8 Z6T 9g/ v.€ 0S6'T e 0S¢ 859 0TO0Z Ipuning
Billly ulaylnos pue jseq
S6T 160'T LIV 98 192 712 ¥1G'T GeT 1ST €9 8002 dU0d7 lBIS
14 8G/'T  €6€ 19T 89¢ e 996'T ey 9g2 989 TT02-0T0Z [ehauss
788 €ve'L  89g'T vl 699'T 882'T  /SS'8 Z8 657 9/0't 8002 euabiN
80T 6ve'e  ove Ll€ veL 98y gee's €T 9T T.S'T 2102 480N
8y 819 112 4% ¥91 ¥ST 9./ V. 9TT 652 800¢ eueyS
80T 690t  S€6 0.€ €6/ 10. LIT'Y 1€ 78T G/8'T 0TOZ Osed eupjing
509 0zl.'z 008 86T €28 €9 8G2'e 12T 162 0zv'T ZT02-TT0Z uluag
IV [BN1USD pUe 1S\
paysiigelss alow a/10W OouU leduswinu  Isjealo awes SS97 alow Jalen uayl
10N S1Uep\  S1uepn -UON ON
pI1yo Jayloue aAey 01 alisad JapJo yuiq
yuiq 01 aAle[al azis Ajlwey [eap| JO sSNJe1s ssaupaluepn

sooualajald Anusy Aq parebaibbesip asn Buluue|d Ajjwe) wniedisod ‘g a|gel 10) Syuig JO SI8qWNN "€V 9|gel Xipuaddy

39



‘Aanins ay) Buipadald syluow /€ 01 & SYUIQ JUadal ISOW S| 8SIBAIUN “ABAINS BYL JO BWI 8U) Te paren|eAa SI SUWn|od aaiy) [eul} 8yl Ul SSaUPaIUBA
‘Aanins ay) Buipadaid syuow /€ 01 ZT SYuUIq |[e SI asIaAlun
"Yuig 1e ualpjiyd Jo Jagquunu uo paseq sl azis Ajiwe) [eapl ayl 01 patedwod SI 1eyl ualp|iyd Jo 1aquinu ay ‘AaAIns Jo awi e pauanb si azis Ajlwey [eap|
‘Aanuns ay) Buipadald syuow /€ 01 2T SYUIQ [[e SI 9SIaAIUN "YUIg 40 3wl 8y} e palanb suwnjod 881yl 1s41) Ul SSaUpPajuepp
"yuiq Jaye syluow a1yl 1e pajenjeas (poyisw Aue) Buiuued Ajiwey winuedisod 810N

Ge §9Z'T  9T¢C €8 6vZ'T  G86 T6G'T vTE vey GEG 210z hied
88 998'T  2ZV6'T 00T 996 9z6 8912 €02 1A% 4% Z10Z-TT0Z SeinpuoH
187 rAT4 (0]47% ve AT €12 1A% 99 78 9/T 6002 'ueAng
08T 500 90TV 66 Z98'T /22T S96'C /€9 €T. 8¥0'T 0T0Z ©elquiojod
17 68. £50'2 vIT Pre'T  S6. G/2'T 16€ (745 €SP 8002 enjog
ueaqqlied ayl pue edllswy ule’
88 68T 69T T ve 19T 182 LT 6 ovT 100z aurenin
vTE 1T1L 129 ve 612 ez 06%7'T ST 0z 6.9 Z10Z uelspjife|
44 692 80¢ 8T €z 18T 5002 eAOPION
€12 018 €ee 9T 86 16T VIv'T Z €2 189 2102 dlgnday zABIAY
68 20z Y z 12T 882 Z1S €e =13 8¢z 900¢ uelieqiazy
¥0T rAT4 65T T 9z 991 457 T 4 102 0T0Z elusuly
zL 002 592 z 66 68T 1443 6 9z eVt 6002-800¢ elueq|y
BISY |[elluad pue mao\_:m_ ulalsesq
TGS 91G'T S8/ 182 2€9 2es 1052 8t 2LT 0ST'T 0T0Z-600Z 8isa7-lowlL
8e¢e €9G'T  0.¥'T 152 /€6 ¥S. 79°C 0Z1 6ST 212'1 £T02-2T0Z ueisiied
A 961 88T'T e 999 €69 199 66 10T €15 T10Z [edaN
LET €89 18S 62 06T 00¢€ 8€0'T Z6 19 Sov 6002 SaAIp[eN
905 68€'c  697'C 88 68T'T  699'T G6T'V ST 8TZ 0022 ZT0Z eisauopu|
209 ¥IS's  GT20T 08¢ 915's  /0T'9  SE¥'8 0T. 908 625'S 9002-5002 ®elpul
¥ST T€E'T  €2r'T 16 1% 108 986'T S0T 415 106 0T0Z elpoquied
60T TYT'T  TOL'T 1€ 9z6 620'T  €62'T GET 902 €Z8 TT0Z ysape|bueg
BISY 1seaylnos pue yinos
paysiligelss alow al0W ou |jedswnu  Isjealo awes SS97 alow Jajen usayl
10N S1Uep\  S1uepA -UON ON
pIIYy2d Jayloue aAey 01 alisag JapJo yuiq

Uyiig 01 aaneal 8zis Ajiwey [eap|

JO snlels ssaupaluepn

panunuo)d - gV 8|qeL xipuaddy

40



(*panunuoy)

41

€29'v 0 /8S'v 9g 0 ¥95'€ 918 Z1e 1€ 210z ueplior
zov's 1% 126'€E TLV'T ve 992 €66 €8¢ 15€'T 800z 1dAB3
B4V YUON pue 1se3 3|ppIN
086'C 44 6E6'T 166 62 2.l€ 82S'T av. s0e TT0Z-0T0Z @mgequiiz
€80'¢c €T 67S'T T2S'T 143 99T 769'T €2T'T 99 /002 elquez
S/¥'E €e 6ET'C €0€'T 85 GST ¥09'T TES'T 12T TTOZ epuebn
0gl'e VA7 188'T Z08'T €2 8/ €IS'T 950'2 09 0TO0Z ®eluezue]
0S2'y G8 vve'e 126 9 T 6ES'T 129'C 0. 0TOZ epuemy
8/9'C ot ZsT'C 91§ 152 00, SYT'T €9y 6TT /002-9002 ®elqiweN
6ES'S 90T €95'€ 0/8'T 0. T€2 1922 6,02 26€ TTO0Z anbiqurezop
0v8'6 8.2 08¢g'L 2812 9/ 26T 190't 99¢'s 6ET 0TO0Z IMefely
T€L'S oY €eT'C 855'€ Zs e 1¥S'C 00€'2 985 6002-800¢ Jeosebepey
¥¥0'C Zy ¥8T'T 818 L€ 16€ 936 iWA% 65T 6002 o10sa7
5£8'C S ¥0E'T 9Z5'T 9g 6T 0ZT'T 2221 €92 6002-8002 eAuay|
002's 85 /18 Gze'y ST 762 908 802'T 118'C T10Z edoiyig
9Zv'T L 0211 662 202 992 697 86¢ 16 Z10Z soiowo)
gzl'e v/T £5v'2 960'T 0T Se €52'T 00%'2 Ge 0TO0Z lpuning
©oll}y uIlaylnos pue isej
2LL'e 14 6. Z€6'T 16 ¥5G /¥0'T 125 YT 800¢ dU0a7 elAIS
192'€ 143 9ze'e T00'T 5i% LY vee'T ¥99'T 89T TT02-0T0Z [efsuss
0LL'%T Ly G/S'S 8YT'6 06€ TTE'Y Ggog's 628'T G/8'V 800z eusbiN
8/9'S 12 1122 08g'c 1€ Zy 188'T LT6'C 108 Z10Z 480N
ZEr'T 9 €08 €29 8¢ 4514 T€9 152 Zs 8002 eueys
0zv'L 82 0€S'S 298'T S 8¢ 6152 695't 682 0TOZ osed eupjing
00T'9 8T gze's 1S/ €62 9/8 1592 6/G'T 157 ZT0Z-TT0Z uluag
BIll)Y [eJlua) pue 1Sa/\
[elol MOUY| Ajioeq 9WOoH Buissiw 10 SHSIA +/  SUSIAO-f SUSIAE-T aled
1,uoQ Mmou 1uog [ereualid oN

ared KIaAllea aIed [ereuaid

A1dAl@p yuiqg
J0 8oe|d pue aJed |eleusalue Jo asn Aq parebaibbesip asn Huluue|d Ajiwe) wnuedisod ‘6 a|gel 10} SYuIQ JO SlaqunN vV a|qel Xipuaddy



"‘Aenins oy Buipadald syuow L€ 01  SYHIQ Juadal 1SOW S| 8SIBAIUN
"yuIg Jaye syuow aaly) e parenjeas (poylaw Aue) Buiuueld Ajwey wnuedisod 810N

Y6y L€ 16TV GT. L G59°E GE6 €ee cTT 2102 niad
16G'S 6T 0TSy 290'T S £¥8'C 8502 g8y 002 Z102-TT0Z SeinpuoH
Z60'T ST 868 6.1 78T 05 62 08 0g 6002 'ueAng
£¥6'8 8T 6TT'S 908 Z1t zee'y 6IT'E 056 0€s 0T0Z elquiojod
£6T'Y 61 ze0's rAAM Zt T9E'T EvL'T 45 Sve 8002 enljog
ueaqqglied ayl pue edllswy ulleT

Z€9 4 0€9 0 Z6 08Y 0] T 9 100z aurenn
6912 1T 8Y6'T 0TS r4 681 598 0€9 €9t 2102 ueisnjife |
v.8 T 998 L 8¢ zes e VA7 9T 5002 eAOpION
€IT'C € €012 L 0§ 868 1.8 252 v Z10Z dlanday zABIAY
290'T € 698 06T €e 06T 692 Zve 82z 900¢ uelieqiazy
€9/ 4 092 1 8T zlE ore 62 1% 0TOZ elusuly
1L I4 0. Sz S LIT 962 zee 12 6002-800¢ elueq|y
BISY [elluad pue onhsm uialseq

TEE'Y T 196 €9g'e Vi v6v €96'T 91e'T TS 0T0Z2-6002 @1sa7-1owl |
T¥0'S €1 £89'C Sve'e €1 8v8 GS0'T ¥S8'T T/2'T £102-210Z ueished
AN €5 950'T eZr'T 0 Z0¢g 680'T €8/ 85¢ 1102 [edsN
¥60'2 61 1202 514 e 9T9'T 9/T 15 S 6002 SeAIpleN
1826 2174 Tve's Z68'E 78 £59'G 2902 Zvo'T (0] 47 ZT0Z eisauopu|
TAR 74 St 80S'TT z.8'CT 9ge ZLY'S 1.2'S 529'8 125t 9002-5002 elpul
18TV 61 9152 299'T vT 12/ 9€/'T 0€2'T 98y 0T0Z elpoquied
0SZ'vy 0T 182'T 656'C € 4012 88. ZeL'T €ze'T TTOZ ysape|bueq
BISY 1seaylnos pue yinos

[e1ol MOUY| Aj1oe4 aWoH puissiw 10 SHUSIA+/.  SUSIAO-  SUSIAE-T aled
1.uoqQ Mmou 1uog [ereualid oN

EYCRRESENENE

9led [eleusld

panunuo)d - yv 8|qeL xipuaddy

42



	Front Matter
	Title Page
	Acknowledgment, Information and Citation Page
	Table of Contents
	Tables
	Figures
	Preface
	Abstract
	Executive Summary

	1 - Introduction
	2 - Data and Methods
	3 - Results
	4 - Discussion
	References
	Appendix

