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Section 1: Introduction 
1.1. Objective of this report 
This report provides methodological details on the estimates presented in Adding It Up: Investing in 
Sexual and Reproductive Health 20191 (referred to in this report as AIU-2019) and related publications. 
Adding It Up is a recurrent Guttmacher Institute study in which researchers estimate the need for and 
use, costs and impacts of various sexual and reproductive health (SRH) services in low- and middle-
income countries (LMICs). Specifically, it examines the SRH services that women* of reproductive age 
(15–49) and their newborns need and use, and identifies gaps in services that, if filled, could improve 
their health. We also make related estimates for adolescent women (aged 15–19). 

The goal of producing the Adding It Up estimates is to illustrate the investments required to meet all 
needs for essential SRH services for decision makers at global, regional and country levels. These 
estimates build on prior Adding It Up reports that have provided estimates of the need for and costs and 
impacts of SRH services periodically since 2003. In this methodology report, we describe the analytical 
framework, data sources and calculations behind the AIU-2019 estimates. Our objective is to provide 
users with the necessary information to understand the results, assumptions and limitations of the 
estimates provided in AIU-2019.  

1.2. Comparability with prior Adding It Up estimates 
These estimates build on prior Adding It Up reports that provided estimates of the need for and costs 
and impacts of SRH services in 2003, 2008, 2012, 2014 and 2017, as well as a 2016 adolescent report.2–8 
Though the fundamental purpose and approach remain unchanged, the estimation methods have been 
refined, the package of care has expanded and the countries included in the analysis have shifted. 
Whereas prior reports presented total estimates for developing regions, which were defined 
geographically by the United Nations (UN),9 the 2019 report presents estimates for LMICs, as defined by 
the World Bank.10 AIU-2019 therefore excludes high-income countries in developing regions† (which 
account for approximately 3% of women of reproductive age in those regions) and includes 11 LMICs in 
Eastern Europe and Southern Europe.‡ The following additional adjustments were made to the AIU-2019 
methodology: 

                                                           
*We use the term “women” to match the data available in nationally representative household surveys, although 
we recognize that not all people have binary gender identities.  
†The following high-income countries and administrative regions located in developing regions were excluded in 
the shift to LMICs in AIU-2019: Anguilla, Antigua and Barbuda, Aruba, Bahamas, Bahrain, Barbados, British Virgin 
Islands, Brunei Darussalam, Cayman Islands, Chile, Curaçao, Cyprus, Falkland Islands, French Polynesia, Guam, 
Hong Kong (China), Israel, Kuwait, Macao (China), Montserrat, New Caledonia, Northern Mariana Islands, Oman, 
Palau, Panama, Puerto Rico, Qatar, Republic of Korea (South Korea), Saint Barthélemy, Saint Kitts and Nevis, Saint 
Martin, Saudi Arabia, Seychelles, Singapore, Trinidad and Tobago, Turks and Caicos Islands, United Arab Emirates, 
United States Virgin Islands and Uruguay. The following countries are in developing regions but do not have an 
income classification from the World Bank and are therefore excluded from AIU-2019: Cook Islands, French 
Guiana, Guadeloupe, Martinique, Mayotte, Niue, Pitcairn, Réunion, Tokelau, Wallis and Futuna Islands and 
Western Sahara. 
‡The following countries in Eastern and Southern Europe were added in AIU-2019: Albania, Belarus, Bosnia and 
Herzegovina, Bulgaria, Montenegro, North Macedonia, Republic of Moldova, Romania, Russian Federation, Serbia 
and Ukraine.  



 
 

Adding It Up 2019 Methodology Report                        Guttmacher Institute 6 

• Estimates of contraceptive need and use were aligned with model-based country estimates 
from the UN Population Division.11  

• New country-level modeled estimates of abortions and unintended pregnancies were used.12  

• The classification of sexual activity among unmarried women was changed from three months 
prior to the survey to one month prior to the survey, which aligns with the Demographic and 
Health Surveys (DHS) Program13 and UN Population Division11 definitions. 

• Eighteen new pregnancy-related and newborn care interventions were added (see 
Methodology Report Appendix Table MA1.2). 

• Many sources of information and data inputs were updated to include the most recent data, 
and these updates are detailed in this report and the corresponding methodology report 
appendix tables. 

Because of the methodological changes made for each new round of Adding It Up, the reports do not 
provide valid time trends and should not be used as a time series. Methodology summaries and details 
on data sources and methods can be found for most prior Adding It Up reports.4,5,14–17 

1.3. Other recent estimates 
AIU-2019 is one of several recent efforts to estimate the resources required to meet the need for SRH 
services. Several initiatives have published relevant, multicountry estimates in recent years that make a 
case for investing in SRH, including the Disease Control Priorities project;18 the Reproductive Health 
Supplies Coalition’s Community Gap Analysis;19 the World Health Organization (WHO) cost estimates of 
achieving the health-related Sustainable Development Goals;20 and Sheehan et al.’s case for global 
investment in adolescents.21 Other relevant multicountry initiatives aim to improve SRH, including Every 
Woman Every Child’s Global Strategy for Women’s, Children’s and Adolescents’ Health,22,23 the Global 
Financing Facility24 and the Family Planning 2020 initiative.25,26 

In addition, numerous researchers and organizations are also working to track resources committed 
annually for reproductive health activities.19,27–34 The Adding It Up project has benefited from these 
efforts and from prior estimation work carried out by the United Nations Population Fund (UNFPA),35 
Women Deliver,36 the High-Level Taskforce on Innovative International Financing for Health Systems,37 
and other cost and impact analyses.38,39 

The estimates published by these organizations and initiatives differ from one another because each 
includes a different subset of sexual, reproductive and child health services, different costing 
methodologies, and varying scenarios of coverage. Estimates may also differ in terms of geographic 
coverage. For example, Family Planning 2020 focuses on 69 countries with per capita income of $2,500 
or less, whereas the Countdown to 2030 collaboration focuses on the 81 countries where more than 
90% of maternal and child deaths occur.40 

AIU-2019 covers 132 LMICs, as determined by the 2019 World Bank classifications,10 and presents the 
health impacts and associated costs of providing services at internationally defined standards of care. 
AIU-2019 assumes that scaling up services to fulfill unmet needs would occur immediately (within a one-
year time frame); though in reality scale-up would take longer, this approach helps to illustrate for 
stakeholders the full magnitude of investments required to meet all SRH needs. AIU-2019 contributes to 
evidence on SRH needs, impacts and costs by: 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.2.xlsx
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• Presenting a comprehensive set of SRH services covering contraception, pregnancy-related and 
newborn care, and STI treatment 

• Estimating the fulfillment of all need for services versus fulfillment of only a certain proportion of 
need 

• Presenting the full costs required to meet all service provision needs versus presenting only the 
additional costs of expanding services 

• Demonstrating the total investment needed, which includes direct costs and programs and 
systems costs (such as infrastructure, management and training of health personnel) 

• Illustrating the cost savings that can occur when investing in contraceptive and pregnancy-
related and newborn care simultaneously 

Under the aegis of the STEP UP project, Guttmacher Institute researchers worked with other colleagues 
involved in estimating impacts of contraceptive use to identify similarities and differences in various 
models’ inputs and assumptions.41 Estimates from previous Adding It Up analyses have been adopted for 
harmonizing the estimates of unintended pregnancy, abortion and maternal death across the different 
models.42 

1.4. Guide to this report 
This report describes the analytical framework behind the AIU-2019 estimates and contains the 
following sections: 

• Section 2 provides an overview of the AIU-2019 analytical approach. 

• Section 3 describes the methodology and data sources for the demographic data used in  
AIU-2019, including population numbers of women by marital status, pregnancies by intention 
status and outcome, and maternal and newborn deaths. 

• Section 4 describes how we estimated need for and use of contraception. 

• Section 5 provides information on how we estimated need for and coverage of pregnancy-
related and newborn care.  

• Section 6 describes how we estimated need for and coverage of treatment of major curable STIs 
for all women of reproductive age.  

• Section 7 describes how we estimated the impacts of SRH services. 

• Section 8 provides information on how we estimated service costs. 

Each section of the report is accompanied by supplementary methodological materials that are 
hyperlinked and referenced throughout. These include the statistical programs (referred to as Stata  
do-files) used to produce these estimates, and appendix tables, which present the input and underlying 
data and sources used in AIU-2019. The Stata do-files provide specific detail on data sources, 
calculations, estimation approaches, assumptions and imputations; they can be found on the Open 
Science Framework. The methodology report appendix tables are available in a single Microsoft Excel 
2016 workbook or as individual tables, indicated throughout this report (clicking on a table hyperlink will 
automatically download the Excel file). Each section of this report largely follows the same outline: the 
objective of the component, key terms (if relevant), data sources used, analysis approach taken, 

https://osf.io/ux7hk/
https://osf.io/ux7hk/
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assumptions made, adolescent-specific assumptions made, and links to the relevant Stata do-files and 
methodology tables.  

1.5. Tables 
The relevant appendix tables for this section are: 

• Methodology Report Appendix Table MA1.1: LMICs in the AIU-2019 analysis by UN Population 
Division region and subregion, according to income group, other regional designations and 
inclusion in selected classifications 

• Methodology Report Appendix Table MA1.2: Modern contraception, pregnancy-related and 
newborn care interventions, and other SRH care interventions 

• Methodology Report Appendix Table MA1.3: Details on drugs, supplies and personnel required 
for modern contraception, pregnancy-related and newborn care, and other SRH treatment 
interventions 
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Section 2: Adding It Up Approach 
2.1. Objective 
This section describes AIU-2019’s scenario-based approach to estimating SRH service needs, coverage, 
impacts and costs. AIU-2019 assesses the numbers of women who need and receive contraceptive 
services, pregnancy-related and newborn care, and treatment for major curable STIs. It then provides 
estimates of the health impacts of different levels of service coverage and of the total costs of services§ 
by comparing current use of SRH services with hypothetical scenarios of service provision to show the 
immediate impacts of meeting women’s and newborns’ needs. 

Figure 2.1 provides a schematic of the key components of the AIU-2019 analysis, and the following 
sections in this report describe the data sources and details of these components. All estimates were 
based on country-specific demographic estimates of population, pregnancies and deaths (described in 
Section 3). We then estimated the need for SRH services and the proportion of those in need who 
receive care (referenced throughout as “need and use” or “need and coverage”). We estimated need 
and coverage for modern contraception (described in Section 4), pregnancy-related and newborn care 
(described in Section 5) and treatment for major curable STIs for women of reproductive age (described 
in Section 6). We quantified the impacts of meeting the needs for modern contraception and pregnancy-
related and newborn care in terms of unintended pregnancies and maternal and newborn deaths 
averted for each scenario (described in Section 7). Estimation of the impacts of treatment of major 
curable STIs was limited to pelvic inflammatory disease (PID) and infertility averted (described in Section 
6). Finally, we estimated the total costs of providing modern contraception, pregnancy-related and 
newborn care, and treatment of STIs (described in Section 8). 

Figure 2.1. The AIU-2019 approach to estimating SRH service needs, coverage, impact and costs  

                                                           
§Including direct costs and indirect costs (referred to in this report as programs and systems costs) that 
support service provision. 

SRH service need and coverage 
  

No. of women 
receiving modern 

contraceptive 
services 

 

No. of women or 
newborns receiving 
pregnancy-related & 

newborn care 
 

Impact 
  

Cost 

Unintended 
pregnancies 

averted 
  

Maternal & 
newborn deaths 

averted 
  

No. of women 
receiving STI 

treatment services 
 

Estimated 
direct cost per 

person for 
each service 

 
Total direct & programs and systems 

costs for SRH services 
 

Pelvic inflammatory 
disease & infertility 

averted 
  

Regional 
program & 

systems 
(indirect) 

markup rates 
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2.2. Analysis approach 
Scenarios 
To show the impacts of meeting the needs for contraceptive services and pregnancy-related and 
newborn care, AIU-2019 compared current levels of service provision with the following hypothetical 
scenarios: 

1. No care: This scenario is used to show the health impact of current services by estimating 
outcomes if no contraceptive or pregnancy-related and newborn care were provided. 

2. Meeting the need for modern contraception and meeting the need for pregnancy-related and 
newborn care: These two scenarios show the costs and impacts of fully investing in just one set 
of services, assuming the other set remains at current levels. 

3. Fully meeting the need for both sets of services simultaneously: This scenario demonstrates how 
full provision of contraceptive services would reduce the need for pregnancy-related and 
newborn care, which would in turn result in greater impact and cost-savings than investing in 
either set of services alone. 

In addition, the study estimates the costs of current services for treating the four main curable STIs—
chlamydia, gonorrhea, trichomoniasis and syphilis—as well as the impact and costs if all need for such 
care were fully met. 

Table 2.1. Hypothetical scenarios of different levels of service provision of contraceptive services, 
pregnancy-related and newborn care, and treatment of curable STIs 

Scenario Contraceptive 
services 

Pregnancy-related 
and newborn care 

Treatment of 
curable STIs 

1 No provision of care No use No use No use 
2a Meeting the need for modern 

contraception 
All needs met Current level Current level 

2b Meeting the need for 
pregnancy-related and 
newborn care 

Current level All needs met Current level 

4 Fully meeting the need for all 
SRH services simultaneously 

All needs met All needs met All needs met 

 
The scenarios set contraceptive use to different levels of coverage (none, current levels and a level 
sufficient to meet all contraceptive needs) because contraceptive use reduces the numbers of 
pregnancies, births, miscarriages and abortions by averting unintended pregnancies. Therefore, 
contraceptive use levels affect the need for pregnancy-related and newborn services. 

Time period of estimates 
AIU-2019 estimates were aligned to 2019 demographic estimates (population, births, deaths, etc.) and 
2019 U.S. dollars. AIU-2019 drew from the most recently available data, adjusted to 2019, and 
illustrated the gains from immediately fulfilling unmet SRH needs. We recognize that the necessary 
increases in service coverage cannot be achieved immediately, especially because many of them depend 
on improvements in health services infrastructure. However, we use the same year for all scenarios to 
allow for easier interpretation of the magnitude of changes needed, as compared with the current 
situation. 
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Geographic coverage 
The 2019 estimates include all countries classified as LMICs by the World Bank (see Figure 2.2).10 Low-
income countries are those with a 2018 gross national income (GNI) per capita of $1,025 or less, lower-
middle-income countries have a GNI per capita of $1,026–3,995 and upper-middle-income countries 
have a GNI per capita of $3,996–12,375. The following countries and territories are classified as LMICs 
but do not have UN population or births data and are therefore excluded from the AIU-2019 analysis: 
American Samoa, Dominica, Marshall Islands, Nauru and Tuvalu. Following UN World Population 
Prospects (WPP) classifications, Kosovo is collapsed with Serbia for all calculations. 

Figure 2.2. Map of LMICs included in the AIU-2019 analysis 

 

 
2.3. Data sources and availability 
AIU-2019 used a wide range of data sources to estimate the cost and impact of meeting SRH needs in 
LMICs. Each section of this report describes the data sources used for each component of the analysis.  

The survey data used in the analysis include DHS, UNICEF’s Multiple Indicator Cluster Survey (MICS), 
Centers for Disease Control and Prevention’s Reproductive Health Survey (RHS), Performance 
Monitoring for Action (PMA) survey, Generations and Gender Survey (GGS), Pan Arab Project for 
Family Health (PAPFAM) survey and other national survey data. Restrictions apply to the availability of 
some of these data, which were used under license for the current study, and so are not publicly 
available. Data are available online for free from many of the sources (e.g., the DHS Program, UNICEF 
and PMA) or by request from country statistical offices. Legal access agreements do not allow the 
sharing of data sets with unregistered researchers. This study is a secondary data analysis and does not 
involve human subjects and is therefore exempt from Institutional Review Board review. 
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2.4. General estimation approach 
To estimate the need for and coverage of SRH services, we used the most recent available national 
survey data or reports from the survey data sources described earlier. For countries with missing data, 
we substituted the following data (listed in order of priority): 

1. Weighted subregional estimates (using UN Population Division definitions of subregions)43 

2. Data from a neighboring country in that subregion (done in only two instances: data from 
Jordan was used for the State of Palestine, and data from Kiribati was used for Micronesia)  

3. Estimates from a proxy subregion, which was generally a neighboring subregion with similar 
characteristics (for instance, data from Southeast Asia were used when there were no data for 
countries in Melanesia, Micronesia or Polynesia) 

4. Weighted regional estimates (using UN Population Division definitions of regions)43 

Estimates for all LMICs, regions, subregions and other country groupings were based on weighted 
country data for 2019. Country estimates were weighted by the relevant numbers of women, 
pregnancies, births, etc. (rather than using the unweighted average or median), using countries as the 
unit of analysis. Confidence intervals were not estimated for AIU-2019, given the use of a large number 
of data sources, including national censuses, national surveys, model-based estimates and recent 
estimates from the literature. Calculations of distributions, rates and numbers for AIU-2019 were made 
from unrounded data. The estimates presented in the AIU-2019 appendix tables and methodology 
report appendix tables are unrounded to facilitate their use in further calculations, but this does not 
indicate precision.  

The AIU-2019 analysis was conducted in Stata 16,44 except for the costing component, for which per 
user costs were calculated in Excel and then imported into Stata for analysis.  

2.5. Stata do-files 
Table 2.2 provides a list of all of the Stata do-files used for this analysis and that are publicly available on 
the Open Science Framework. The sections below will refer to these Stata do-files when they provide 
the detailed calculations and supplemental information for the report.  
 

Table 2.2. List of Stata do-files used for the AIU-2019 analysis  
Demographic 
estimates 

Contraceptive (CP) need 
and use  

Pregnancy-related and newborn 
care (PRNC) 

Treatment of 
curable STIs 

Demo_01_Calculations 
for demographics 
file.do  

CP_01_ Estimation and 
imputation for missing 
data.do  

PRNC_01_Estimation and 
imputation for missing data.do 

STI_01_Need and 
coverage.do 

Demo_1A_Adolescent 
abortion 
calculations.do 

CP_1A_Estimation for 
incomplete data from 
reports.do 

PRNC_1A_Estimation for malaria 
indicators.do 

STI_02_Impact.do 

Demo_1B_Miscarriage 
calculations.do 

CP_1B_Estimation for 
incomplete data among 
never-married women.do  

PRNC_1B_Estimation for 
pregnancy-related HIV 
indicators.do 

 

https://osf.io/ux7hk/


 
 

Adding It Up 2019 Methodology Report                        Guttmacher Institute 13 

Demo_1C_Maternal 
and newborn 
mortality 
calculations.do  

CP_02_Calculate CP 
numbers by 
subgroups.do 

PRNC_2A_Input 
assumptions_need_current.do 

 

 CP_03_Adjustment to UN 
Population Division 
model-based 
estimates.do 

PRNC_2B_Input 
assumptions_coverage_current.do 

 

 CP_04_Calculate modern 
CP use and unmet need 
totals.do  

PRNC_2C_Input assumptions_all 
needs met.do 

 

 CP_05_Calculate CP 
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Section 3: Demographic Estimates 
3.1. Objective 
This section describes the demographic data used throughout the AIU-2019 analysis and is organized 
into five subsections: population size and composition, pregnancies by outcome and intention, abortion 
safety, maternal deaths and newborn deaths. The number and characteristics of women of reproductive 
age (population size and composition), the distribution of pregnancies by intention and outcome, 
abortion safety, and the cause-specific number of maternal and newborn deaths were used in the 
calculations to assess the need for and impact of SRH services. Unless otherwise stated, we used the 
same assumptions for adolescents (aged 15–19) that we did for all women of reproductive age (aged 
15–49). 

3.2. Population size and composition 
Definitions 

• Total population: all inhabitants, regardless of age or sex 
• Women of reproductive age: women aged 15–49  
• Currently married: married, in union, cohabiting 
• Formerly married: widowed, divorced or previously in union 
• Never married: never married or in union 

Data sources 

 
Analysis approach 
We obtained 2019 estimates for the total population and the number of women of reproductive age by 
single-year age-groups for each country.43 We estimated marital status by age-group for currently 
married, formerly married and never-married women. We took the age-specific proportion of  
15–49-year-old women (in five-year age-groups) in each country in 2019 who are currently married  
from the UN estimates of married women.45 We drew from the most recent age-specific marital status 
distributions among unmarried women to calculate the age-specific distribution of unmarried women 
who were formerly married or never married. We used the most recent source for each country with 
available data, which was either a national survey with data on unmarried women or the UN World 
Marriage Data 2017 revision.46 The resulting marital status distribution—currently, formerly or never 
married—for each age-group was applied to the number of women in that age-group in 2019 in each 
country. 

We also calculated country-level proportions of women aged 15–49 by marital status, according to each 
of the following subgroups: household wealth quintile, residence (rural or urban) and parity (no births or 
at least one birth) from DHS and other national surveys or UN residence data set.47 Country-specific 
sources can be found by downloading Methodology Report Appendix Table MA3.1. 

Data Geographic level Sources 
Population Country WPP 201943 

Marital status Country 
UN estimate of married women 201845 
DHS and other national surveys  
UN World Marriage Data 201746 

Residence, wealth 
and parity Country DHS and other national surveys 

UN residence data by marital status, age and sex 201847 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-3.1.xlsx
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3.3. Pregnancies by outcome and intention 
Definitions 

• Pregnancy outcomes: live births, induced abortions, miscarriages and stillbirths  

• Miscarriage: pregnancy that ends spontaneously after lasting long enough to be noted by the 
woman (typically no earlier than 6–7 weeks after the last menstrual period) but before 28 
weeks’ gestation 

• Stillbirth: death of a fetus weighing at least 1,000 g or death of a fetus at or after 28 weeks’ 
gestation48 

Data sources 

Data Geographic level Sources 
Live births Country WPP 201943 
Maternal age at time of 
birth Country DHS and other national surveys  

Household wealth 
quintile at time of birth Country DHS and other national surveys  

Birth intention Country Bearak et al. 2020,12 Bearak et al. 201949 
Induced abortions Country Bearak et al. 2020,12 Bearak et al. 201949 
Induced abortions 
(adolescent-specific) Country Available estimates for countries with 

data50–55 
Unintended pregnancies 
ending in induced 
abortion 

Country Bearak et al. 2020,12 Bearak et al. 201949 

Miscarriages All LMICs Leridon 1977, Table 4.20,56 Bongaarts and 
Potter, 198357 

Stillbirths Country Blencowe et al. 201658 

 
Analysis approach 

1. Births 
Distributions of births by maternal age at birth and by household wealth quintile at time of survey 
were obtained from DHS and other national surveys. For birth intention status, we took the 
proportion of births among women of reproductive age in each country in 2019 that were 
intended or unintended from model-based estimates for 2015–201912,49 and applied these 
proportions to 2019 births.  

2. Induced abortions 
We used the country-specific model-based estimates of the annual number of abortions and the 
annual number of births in 2015–2019 in each country to calculate the ratio of abortions to births 
for each country.12 These abortion estimates underwent country consultations with WHO and 
were produced by a Bayesian hierarchical time series model, which was informed by data on 
abortion incidence and the percentage of births or pregnancies that were unintended.49 We 
applied this ratio to the number of births in 2019 from WPP43 to estimate the number of abortions 
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among all women in each country in 2019. Following the model’s assumptions, we assumed all 
abortions occurred among women experiencing unintended pregnancies. 

We calculated the proportion of abortions that occurred among adolescents for 33 countries with 
available data compiled from multiple sources.50–55 The weighted subregional, proxy subregion or 
regional average of this proportion was applied to each country that was missing data. Each 
country-specific proportion was multiplied by the total number of abortions to estimate the 
number of abortions among adolescents in each country. 

3. Miscarriages and stillbirths 
We first estimated the total combined number of miscarriages and stillbirths as equivalent to 20% 
of pregnancies ending in birth and 10% of pregnancies ending in induced abortion.56 These 
proportions were used to estimate miscarriages and stillbirths separately by the intention status 
of the pregnancies that resulted in births or abortions. These proportions are based on studies 
estimating that for every 100 pregnancies at six weeks’ gestational age, roughly eight will result in 
miscarriage by week 10, another eight will end in miscarriage or stillbirth in the remaining weeks 
of pregnancy, and 84 will result in live births.56 The 20% assumption used for AIU-2019 is 
approximately the ratio of miscarriages or stillbirths to births (16% / 84%). The 10% assumption is 
approximately the ratio of miscarriages less than 10 weeks’ gestational age to the number of 
remaining pregnancies at week 10 (8% / 92%).  

a. Stillbirths. Using the Blencowe et al.58 stillbirth rates per 1,000 total live births and stillbirths, 
we calculated stillbirth ratios (stillbirths per 1,000 live births) and estimated the number of 
stillbirths in each country by applying the ratio for each country to the total number of live births 
in 2019.  

b. Miscarriages. To estimate the number of miscarriages, we subtracted the estimated stillbirths 
from the total combined estimate of miscarriages and stillbirths. We assumed that 80% of 
miscarriages estimated from live births occur at less than 14 weeks’ gestation and 20% at 14–27 
weeks’ gestation.56,57 We assumed that all miscarriages estimated from numbers of induced 
abortions occur before week 14.  

3.4. Abortion safety 
Definitions 
Abortion safety is based on the revised WHO definition from 2017.59 

• Safe abortions: those that use a WHO-recommended method appropriate to the pregnancy 
duration and are done by a trained provider 

• Less safe abortions: those that meet only one of these criteria 
• Least safe abortions: those that meet neither criterion 
• Unsafe abortions: the sum of less safe and least safe abortions 
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Data sources 
Data Geographic level Sources 

Abortion safety 
Subregion Ganatra et al. 201759 

Country Recent nationally representative studies in 
Bangladesh,60 Ethiopia,61 India62 and Nepal63 

 
Analysis approach 

We used the abortion safety definitions and classifications from Ganatra et al.59 to classify induced 
abortions in 2019 as safe, less safe and least safe by country. We summed less and least safe 
abortions to estimate the total number of unsafe abortions. In addition, subregional estimates were 
replaced with country-specific data for four countries (Bangladesh,60 Ethiopia,61 India,62 Nepal63) 
where estimates of the proportion of abortions occurring in safe versus unsafe conditions were 
available. 

3.5. Maternal deaths 
Definition 

• Maternal death: per WHO, “death during pregnancy, childbirth or up to 42 days after the 
pregnancy ended, irrespective of the duration and site of the pregnancy, from any cause related 
to or aggravated by the pregnancy or its management but not from accidental or incidental 
causes”64 

Data sources 
Data Geographic level Sources 
Maternal mortality Country UN MMEIG 201765 
Maternal mortality by 
age Country GBD 2017 study conducted by IHME66 

Cause of maternal 
mortality Country GBD 2017 study conducted by IHME66 

Timing of maternal 
deaths from hemorrhage Region Say et al. 201467 

Maternal mortality from 
miscarriage All LMICs Åhman et al. 201168 

 
We used the UN Maternal Mortality Estimation Inter-Agency Group (UN MMEIG) estimates for the 
number of maternal deaths in AIU-2019 for two reasons. First, the UN MMEIG estimates use the 
same source for population and birth estimates that AIU-2019 uses (WPP43). Second, the UN MMEIG 
uses an extensive country consultation process to examine the data sources and model assumptions 
that produced the resulting estimates.64 We used the Institute for Health Metrics and Evaluation 
(IHME) cause-of-death estimates from the Global Burden of Disease (GBD) 2017 study66 because 
they are the most recent estimates of causes of maternal death. We excluded late maternal deaths 
(those occurring 42 days or more after the pregnancy ended) from this analysis to be consistent with 
the WHO definition of maternal mortality. 
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Analysis approach 
1. Number of maternal deaths 

We first calculated the country-specific maternal mortality ratio in 2017 for all women of 
reproductive age from the unrounded number of maternal deaths from UN MMEIG65 estimates 
and the number of births among women aged 15–49 in 2017 from WPP.43 We then applied this 
ratio to the number of births in 2019 to estimate the number of maternal deaths in 2019 for 
women aged 15–49. 

To estimate maternal deaths among adolescents, we used age-specific maternal mortality 
estimates from IHME66 to calculate the proportion of all maternal deaths that were among 
adolescents. We then applied this proportion to the estimated number of maternal deaths in 2019 
to generate the number of adolescent maternal deaths. 

2. Causes of maternal death 
After excluding late maternal deaths, we calculated the proportion of maternal deaths from each 
cause for all women of reproductive age and for adolescents from IHME.66 We distributed the 
proportion of maternal deaths from hemorrhage into two groups—ante- or intrapartum 
hemorrhage, and postpartum hemorrhage—based on regional estimates from Say et al.67 

3. Abortion-related maternal deaths  
For each age-group, IHME produced a combined estimate of maternal deaths due to both 
abortions and miscarriages.66 To separate abortion-specific and miscarriage-specific maternal 
deaths, we used estimates cited by Åhman and Shah68 of one maternal death per 100,000 
miscarriages occurring at a gestational age of 14–27 weeks.  

We assumed that there were two maternal deaths for every 100,000 safe abortions. This is at 
least double the reported rate for women having safe abortions in high-income countries69 and is 
based on the assumption that differences in health system capacity would contribute to higher 
mortality in LMICs. For each age-group, we subtracted the estimated number of maternal deaths 
from miscarriages and from safe abortions from the source number of maternal deaths from 
abortions and miscarriages combined, and the result was the number of maternal deaths from 
unsafe abortions. Lacking information on the relative mortality rates from less safe versus least 
safe abortions, we estimated maternal deaths only from all unsafe abortions.  

3.6. Newborn deaths 
Definition 

• Newborn death: death in the first 28 days of life70 
 

Data sources 
Data Geographic level Sources 

Newborn mortality Country United Nations Inter-agency Group for Child 
Mortality Estimation (UN IGME) 201970 

Cause of newborn 
mortality Country World Health Organization Maternal Child 

Epidemiology Estimation (WHO-MCEE) 201771 
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3.7. Stata do-files 
The AIU-2019 Demographic estimates master do-file.do provides a description of the purpose and 
summary of each Stata do-file that calculates the demographic estimates. 

3.8. Tables 
The relevant appendix tables for this section are: 

• Methodology Report Appendix Table MA3.1: Number and percentage distribution of women 
aged 15–49, by marital status for each age-group; and source of information for distribution of 
unmarried women into formerly married or never-married categories—all according to LMIC, 
2019  

• Methodology Report Appendix Table MA3.2: Number and percentage distribution of women 
aged 15–49, by selected characteristics; and number of births, by maternal age at birth—all 
according to LMIC, 2019 

• Methodology Report Appendix Table MA3.3: Estimated annual number of pregnancies among 
women aged 15–49, by intention status and outcome, according to selected grouping of LMICs, 
2019 

• Methodology Report Appendix Table MA3.4: Number and percentage distribution of maternal 
deaths among women aged 15–49, by cause of death, according to age-group and selected 
grouping of LMICs, 2019 

• Methodology Report Appendix Table MA3.5: Number and percentage distribution of newborn 
deaths, by cause of death, according to selected grouping of LMICs, 2019 

 

 

  

https://osf.io/x95b6/
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-3.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-3.2.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-3.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-3.4.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-3.5.xlsx
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Section 4: Contraceptive Need and Use 
4.1. Objective 
This section describes the AIU-2019 calculations for estimating contraceptive need and use for women 
aged 15–49 for LMICs. To calculate the contraceptive need and use distribution, we grouped women 
into three broad categories: women wanting to avoid pregnancy and using modern contraceptives; 
women wanting to avoid pregnancy and not using modern contraceptives; and women not at risk of 
unintended pregnancy. Women in the first two categories were further subdivided by intention to space 
births or limit childbearing, and those using modern contraceptives were categorized by specific method 
used.  

4.2. Key terms and definitions 
4.2.a. Pregnancy intentions 

• Wanting to avoid a pregnancy and in need of modern contraception. Women are classified as 
wanting to avoid a pregnancy and needing modern contraception if they fall into any of the 
following categories:13 

- Are currently using a contraceptive method 

- Are currently married or are unmarried and sexually active (in the 30 days prior to the 
survey interview), are able to become pregnant, and do not want a child in the next two 
years or at all 

- Identify their current pregnancy as unintended  

- Are experiencing postpartum amenorrhea after an unintended pregnancy 

• Not at risk of unintended pregnancy. All other women are classified as not currently wanting to 
avoid a pregnancy; these are women not at risk of having an unintended pregnancy and 
therefore not considered to be in need of contraceptives. Following the DHS methodology,13 
these include unmarried women who have not been sexually active in the 30 days prior to the 
survey interview, infecund women, women who want to have a child in the next two years, 
women who are currently experiencing a pregnancy they identify as intended and women 
experiencing postpartum amenorrhea from a pregnancy they identify as intended. 
 

4.2.b. Related definitions used in pregnancy intentions categories 
• Sexual activity 

- All currently married women were assumed to be sexually active. Although this is the 
standard assumption made by DHS and others in measuring unmet need, this definition 
overestimates sexual activity among married women in many LMIC settings.72 A study on 
recent sexual activity in 94 LMICs found that roughly 50–94% of married women 
reported sexual activity in the past month.73 Despite this variation, we retained this 
definition of sexual activity for married women to align with other estimates in the field. 

- Unmarried women were considered sexually active if they had had sex in the 30 days 
prior to the survey interview. Past Adding It Up estimates classified unmarried women as 
sexually active if they had had sex in the past three months. This change aligns with the 



 
 

Adding It Up 2019 Methodology Report                        Guttmacher Institute 21 

DHS definition,13 UN Population Division estimates11 and other evidence on 
measurement.74 The level of sexual activity is likely to be underestimated among 
unmarried women in certain contexts due to underreporting as a result of the stigma 
around nonmarital sex. Findings from Ueffing et al.73 show large variation in reported 
timing of sexual intercourse among unmarried women by regions, and by countries 
within regions, as seen in Figure 4.1 We made adjustments and estimates for these 
probable underestimates of sexual activity among unmarried women; more details can 
be found in sections 4.3.c and 4.3.d. 

Figure 4.1. Timing of last sexual intercourse among unmarried women by country 

 
Source: “Timing of last sexual intercourse among unmarried women by country based on DHS and MICS micro 
datasets; most recent estimates for each country (between 1987 and 2016)” from Ueffing et al. 2019,73 
published by Cambridge University Press, was resized for clarity and reproduced as an Open Access article, 
distributed under the terms of the Creative Commons Attribution 4.0 International license (CC BY 4.0). 

 

http://creativecommons.org/licenses/by/4.0/
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• Infecundity. Women were classified as infecund if they reported that they were infecund, had 
had a hysterectomy or were menopausal. Per the DHS definition, we also defined women as 
infecund if they were not using contraceptives and were neither pregnant nor experiencing 
postpartum amenorrhea but had not had a menstrual period for six months or longer; or were 
married, had not used a contraceptive method during the past five years, had not had a birth in 
the past five years and were not currently pregnant.13 

• Intention to limit childbearing. Women wanting to avoid a pregnancy were classified as 
intending to limit childbearing if they wanted no (more) children in the future. 

• Intention to space births. Women wanting to avoid a pregnancy were classified as intending to 
space births if they wanted a child in the future, but not in the next two years; this includes 
women wanting to delay a first birth and those wanting to pause between births. 

4.2.c. Contraceptive use 
• Categorization of methods. There are a number of approaches to categorizing contraceptive 

methods.75,76 While acknowledging that no one classification system meets the needs for all 
users, providers or researchers, the terms “modern” and “traditional” have been most often used 
in monitoring method use. In general, these terms distinguish methods with lower and higher 
use-failure rates, recognizing that use-effectiveness for many methods depends heavily on 
correctness and consistency of their use. We chose this categorization of methods as best suited 
for assessing how successfully women and their partners are able to meet their own goals for the 
number of children and timing of childbearing.77 

• Modern methods. AIU-2019 generally followed WHO Department of Reproductive Health and 
Research and USAID recommendations (also followed by DHS) regarding the classification of 
contraceptives as “modern.”75 One small variation was with the lactational amenorrhea method 
(LAM), which WHO and USAID recommended to classify as modern in regions where LAM is 
promoted, taught and used. We were unsuccessful in identifying such regions or countries and 
decided to classify LAM as a modern method in all countries where its use was reported. Given 
the low levels of LAM use (0.39% of total method use in all LMICs in 2019), we believe this 
difference in classification does not have a large impact on our estimates. The UN Population 
Division uses a similar method classification to AIU-2019, except that it includes fertility 
awareness–based methods (FABM) as traditional rather than modern.78 Because we adjusted our 
estimates to align with the UN Population Division’s model-based estimates, we accounted for 
this difference in classification during the adjustment. These details are described in Section 4.5.  

• Traditional methods and nonuse. We classified other methods as traditional, including other 
periodic-abstinence methods and withdrawal. We followed the WHO and USAID 
recommendation to classify women reporting use of herbs, charms and vaginal douching as their 
contraceptive methods as using no method because there is no scientific basis for these methods 
being effective in preventing pregnancy.75 
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4.2.d. Need and unmet need for modern contraception 
All women who want to avoid a pregnancy are classified as having a need for modern contraception, 
including women not wanting a child in the next two years (spacing) and those wanting to cease or 
prevent childbearing altogether (i.e., those wanting to limit births). These women are then categorized 
as having one of the following: 

• Met need for modern contraception (those who are in need and currently using modern 
contraceptives) 

• Unmet need for modern contraception (those who are in need but are currently not using a 
method or are using a traditional method) 

Other studies may not define women who are using traditional methods as having unmet need, but  
AIU-2019 focuses on the need for modern contraceptives because women using traditional methods 
face higher risk of unintended pregnancy than those using modern methods, given the generally higher 
use-failure rates of traditional methods.79–85 Modern methods are most likely to help women and 
couples successfully meet their stated goals to postpone or stop childbearing.77 In most tabulations of 
unmet need, we show separate estimates for women not using a method and those using a traditional 
method so that readers can calculate unmet need for only women using no contraceptive method. 

Figure 4.2 illustrates the contraceptive need and use classifications used in AIU-2019. We estimated 
numbers and percentages of women aged 15–49 by marital status, five-year age-groups and country, 
according to the categories displayed.  

Figure 4.2. Classifications of the contraceptive need and use distribution  
Not wanting to avoid a 
pregnancy Wanting to avoid a pregnancy 

Not in need Met need for modern 
contraception Unmet need for modern contraception 

 
• Unmarried women who are 

not sexually active in past 
month 

• Women who are infecund 
• Women who want to have a 

child in the next two years, 
or those who are currently 
experiencing a pregnancy 
they report as intended 

• Women who are 
experiencing postpartum 
amenorrhea after an 
intended pregnancy 

Modern methods* Traditional 
methods* 

No method* 
(nonusers in need) 

• Short-acting methods: 
injectable, pill, 
patch/ring, emergency 
contraceptive pills, male 
or internal (female) 
condom, LAM, FABM or 
other supply methods 
(e.g., spermicide foam 
and diaphragm) 

• Long-acting reversible 
methods: IUD, implant 

• Permanent methods: 
female or male 
sterilization 

• Periodic 
abstinence/rhythm 

• Withdrawal 
• Abstinence/long-

term abstinence 
• Breast-feeding/ 

long-term breast-
feeding 

• Other nonsupply 
methods 

• Women using no contraceptive 
method and wanting to 
delay/space childbearing for at 
least two years or to prevent 
childbearing altogether 

• Women who are pregnant or 
experiencing postpartum 
amenorrhea from an 
unintended pregnancy  

• Women using an ineffective 
method (herbs, charms, folk 
methods or vaginal douching) 

*Those wanting to avoid pregnancy were distributed by their intention to space or limit pregnancies across 
contraceptive methods or reasons for nonuse.  
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4.3. Data sources and estimation approaches 
Data on contraceptive need and use were taken from each country’s most recent national survey: DHS, 
MICS, Centers for Disease Control and Prevention’s RHS, PMA survey, GGS, PAPFAM survey or other 
nonstandard national survey. For some countries, we used two or more available sources, usually 
applying recent (if incomplete) data (e.g., from a preliminary report of national survey findings) to 
update information from a prior survey. Full data on the contraceptive need and use distribution were 
available for 66% of all women aged 15–49 in LMICS, ranging from 55% of never-married women to 70% 
of formerly married women and currently married women. Download Methodology Report Appendix 
Table MA4.1 for the sources and data coverage on contraceptive need and use by marital status for each 
country. The following sections describe the imputation done for missing data. 

4.3.a. Estimation approach for countries with partial data 
There were varying degrees of data availability for the components of the contraceptive need and use 
distribution. The subsections below describe the primary types of data gaps and related assumptions 
made. Generally, when only partial data were available, we prioritized using weighted subregional 
estimates to fill the gaps, and where subregional estimates were not available, we used a proxy 
subregion’s weighted estimate or weighted regional estimates. These estimates were weighted on the 
basis of relevant population numbers of women. 

1. No data on the subcategories of women not in need 
Some countries had data on the proportion of women not wanting to avoid a pregnancy and 
therefore not in need of contraception, but did not have data on the distribution across 
subcategories of women not in need (see Figure 4.2). When this was the case, we assumed that the 
distribution of women across the subcategories of not in need was the same as the weighted 
subregional distribution of women of similar age and marital status who were not in need. If 
information was not available for the country’s subregion, we used a proxy subregion or the 
weighted regional distribution. 

2. No data on women wanting to avoid a pregnancy and using no method (nonusers in need) 
Some countries had no data on the proportion of women wanting to avoid pregnancy and not using 
a method, referred to in the report as “nonusers in need.” When this was the case, we used the 
weighted subregional distribution of nonusers in need who wanted to space or limit pregnancies. If 
information was not available for the country’s subregion, we used a proxy subregion or the 
weighted regional distribution. 

3. No data on wanting to space or limit births  
Some countries had data on contraceptive method use but did not have data on the proportion of 
women using contraceptives to either space or limit births. When this was the case, we used the 
weighted subregional or regional proportions of women using a method for spacing/limiting births 
to allocate contraceptive method use by pregnancy intention status. Some countries had data on 
nonusers in need but no data on whether these women wanted to space or limit childbearing. When 
this was the case, we used the weighted subregional or regional distribution of nonusers in need. 
 

4.3.b. Estimation approach for countries with no recent data 
Some countries lacked recent national survey data, and we found no other suitable published data; 
other countries lacked data for either never-married women or formerly married women. We therefore 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.1.xlsx
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made estimates for these countries, accounting for 12% of all women aged 15–49 in LMICs. While we 
estimated contraceptive need and use distribution for only 1% of currently married women, estimation 
was required for 25% of formerly married and 39% of never-married women. In the general estimation 
approach for countries with no data, we assumed that the distributions of women by need for 
contraception, childbearing intention and contraceptive use were similar to women in the same age and 
marital status in other countries in the same subregion, a proxy subregion or region. 

4.3.c. Estimation approach for never-married women in Asia and Northern Africa 
Because of the stigma attached to nonmarital sex, the level of sexual activity—and therefore risk for 
unintended pregnancy—is likely to be underestimated among unmarried women, especially for 
countries in Asia and Northern Africa, where social acceptance of sexual activity outside of marriage for 
women is particularly low.73 Unmarried women are largely excluded from national surveys in Asia and 
Northern Africa, and where they are included, underreporting of their sexual activity is likely to be 
extensive. Therefore, to estimate contraceptive need and use among all sexually active women, we used 
data for unmarried women in countries in Eastern Asia, Southeast Asia, Oceania, Western Asia and 
Northern Africa from the UN Population Division’s model-based estimates, which estimated sexual 
activity among unmarried women in countries with low or underreported sexual activity.11,86 We used 
these estimates for countries in these subregions where there were no data for never-married women 
and for the few countries in Asia where the reported level of sexual activity was lower than these 
subregional estimates. These estimates were made for never-married women aged 20–49; we 
separately made estimates specific to adolescent women (aged 15–19), described in subsection 4.3.d. 

We used the UN Population Division’s model-based subregional distributions of four categories of 
contraceptive need and use: 1) women in need and using modern methods; 2) women in need and using 
traditional methods; 3) nonusers in need; or 4) women not in need. Using these UN estimates for these 
four categories in these subregions, we distributed women not in need and women in need of modern 
contraceptives into subcategories of childbearing intention and method-type (including no method). 
These subcategories were based on the AIU-2019 weighted distribution of never-married women in 
countries in Asia with available data.  

4.3.d. Estimation approach for sexually active, never-married adolescent women 
We used country-specific studies to estimate sexual activity for never-married adolescent women aged 
15–19. We estimated that 4% were sexually active in Southern Asia, on the basis of a six-state study in 
India; 87 4% were sexually active in Eastern Asia, on the basis of data from China88 and the Mongolia 
2013 MICS; 2% were sexually active in Central Asia, on the basis of the Kazakhstan 2015 MICS; and 4% 
were sexually active in Southeast Asia, on the basis of the Philippines 2017 DHS. We used these 
subregional values for countries in each subregion that lacked data or had a survey estimate of sexual 
activity that was lower than these levels. For countries in Northern Africa and Western Asia, we used the 
weighted average of 4% from other subregions in Asia.  

After imputing these sexual activity estimates for adolescents in these subregions, we finalized the 
distribution of contraceptive method use and unmet need for contraception using the weighted regional 
estimates of countries in Asia with available survey data. 
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Stata do-files CP_01_Estimation and imputation for missing data.do and CP_1B_Estimation for 
incomplete data among never-married women.do provide the calculations and more details of 
estimation.  

4.4. Analysis approach 
Estimates of contraceptive need and use were calculated separately for currently married, formerly 
married and never-married women by five-year age-groups and summed to obtain estimates for women 
by marital status and for all women of reproductive age (Figure 4.3). We applied the contraceptive need 
and use percentage distributions to the estimated numbers of women in 2019 by age and marital status, 
and summed these age-group estimates to calculate the numbers and distribution of contraceptive need 
and use for all women aged 15–49 and for each marital status category. This approach yielded total 
estimates that reflect the age and marital status distributions of women aged 15–49 in 2019, rather than 
the distribution of contraceptive need and use at the time of the survey data collection for each country.  

Figure 4.3. Analytical approach to obtain contraceptive need and use estimates for women 
by marital status and for all women of reproductive age 
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https://osf.io/m8uah/
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We also estimated the contraceptive need and use distribution of women aged 15–49 according to 
marital status by three other subgroups: household wealth quintile, residence (rural or urban) and parity 
(none or one birth or more). We needed to ensure that the estimated sums of the contraceptive need 
and use distribution for women in the wealth, residence and parity subgroups were consistent with the 
totals in our age-specific tabulations. To do this, we multiplied the resulting numbers in each need and 
use category by the ratio of the total number of women aged 15–49 by marital status in 2019 to the sum 
of the comparable estimates for each subgroup (wealth, residence, parity). Full details and calculations 
of this approach can be found in Stata do-file CP_02_ Calculate CP numbers by subgroups.do. 

4.5. Adjustment to UN Population Division’s model-based estimates of family planning 
indicators 
After estimating the full contraceptive need and use distribution for all countries and accounting for any 
missing data, we aligned the distribution with the UN Population Division’s model-based estimates of 
the proportions of married and unmarried women using contraceptives and having unmet need in 
2019.11  

The UN model-based estimates provided the number of married and unmarried women classified as: 1) 
using modern contraceptives, 2) using traditional methods or 3) nonusers in need. First, to account for 
the entire contraceptive need and use distribution, we calculated the number of women not wanting to 
avoid a pregnancy and therefore not in need of modern contraception (this fourth group is referred to 
as “not in need”). We calculated the number not in need as the remaining population (from WPP 2019)43 
not accounted for in the first three groups.  

Second, we aligned AIU-2019 estimates with the UN model–based estimates of married and unmarried 
women in each country who are: 1) using modern contraceptives, 2) using traditional methods 3) 
nonusers in need or 4) not in need. For each of the four groups, we calculated country-specific 
adjustment ratios for married and unmarried women by dividing the UN model–based estimate by the 
AIU-2019 estimate. For this adjustment only, AIU-2019 aligned with the UN classifications and 
considered FABM and herbs/roots to be traditional methods. Out of total method use, only 0.03% was 
FABM and 0.001% was herbs/roots for all LMICs. These country-specific married and unmarried 
adjustment ratios were applied to all respective marital status groups within each age-group and 
subgroup (wealth, residence and parity) in that country. 

Third, we had to account for both inflation and deflation when the sum of the number of modern 
contraceptive users, traditional users, nonusers in need and women not in need was either more or less 
than a country’s WPP 2019 population numbers after the adjustment. Therefore, we had to make 
another adjustment to ensure that a country’s population numbers aligned with WPP 2019 age and 
marital status population numbers, and that a country’s total number of modern contraceptive users, 
traditional users and nonusers in need in AIU-2019 was equivalent to the UN model–based estimates to 
meet our goal of aligning with these estimates. Consequently, we made a further adjustment, if needed, 
to maintain the population total for each marital status or age-group. When there was an excess 
population in an age-group or marital status group, we subtracted this excess population from the 
number of women not in need. When there were too few total women compared with the age- or 
marital-status group population, we added this difference to the number of women not in need. 
Adjustments were made to the group of women not in need because of the goal of aligning with the UN 
estimates of modern contraceptive users, traditional users and nonusers in need. Alignment on 

https://osf.io/m8uah/
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contraceptive users and women with an unmet need was prioritized, given the particular relevance of 
these grounds toward estimating the current and expanded provision of contraceptive services. When 
the difference between the WPP 2019 population numbers and the postadjustment population was less 
than 1,000 women, we maintained the population number postadjustment because the difference was 
minimal. Stata do-file CP_03_Adjustment to UN Population Division model-based estimates.do  contains 
all of the calculations of this adjustment. 

4.6. Assumptions used across scenarios 
As discussed in Section 2.2, we estimated levels of contraceptive need and use across scenarios of no 
care and meeting all needs for contraception, and made some assumptions across these scenarios.  

• In the hypothetical no-care scenario, we assumed that all women wanting to avoid a pregnancy 
would not use modern methods and that there would be no change in the proportions of 
women wanting to avoid a pregnancy or in women currently using traditional methods or no 
method. We assumed no change in the factors affecting the proportions of women wanting to 
avoid a pregnancy, such as marital status, sexual activity, fecundity and childbearing intention.  

• In the scenarios where all needs for modern contraception were met, we assumed that women 
wanting to avoid a pregnancy and currently using either traditional methods or no method 
would all become users of modern methods—and that those already using modern methods 
would continue to do so. We assumed that additional modern contraceptive users would adopt 
the same method mix (i.e., percentage distribution) of modern methods as current modern 
method users in their country with the same characteristics—age, marital status and 
childbearing intentions. We assumed no change in the proportions of women wanting to avoid  
a pregnancy. 

4.7. Stata do-files 
The AIU-2019 Contraceptive need and use master do-file.do provides a description of the purpose and 
summary of analysis steps for each do-file within the contraceptive need and use component of this 
analysis.  

4.8. Tables 
The relevant appendix tables for this section are:  

• Methodology Report Appendix Table MA4.1: Data source and extent of data coverage for 
contraceptive need and use distribution, by marital status, according to LMIC 

• Methodology Report Appendix Table MA4.2: Number and percentage distribution of women 
aged 15–49, by contraceptive need and method use for each marital status, according to LMIC, 
2019 

• Methodology Report Appendix Table MA4.3: Number and percentage distribution of 
adolescent women aged 15–19, by contraceptive need and method use, according to LMIC, 
2019 

• Methodology Report Appendix Table MA4.4: Number and percentage distribution of women 
aged 15–49, by contraceptive need and method use, according to marital status and selected 
grouping of LMICs, 2019 

https://osf.io/m8uah/
https://osf.io/m8uah/
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.2.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.4.xlsx
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• Methodology Report Appendix Table MA4.5: Number and percentage distribution of women 
aged 15–49, by contraceptive need and method use—all according to age-group, household 
wealth, residence, parity and selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA4.6: Number and percentage distribution of women 
aged 15–49 wanting to space or limit births, by contraceptive need and method use, according 
to selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA4.7: Number of additional and total users of modern 
contraceptive methods among women aged 15–49 if all needs for modern contraception were 
met, according to selected grouping of LMICs, 2019 

  

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.5.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.6.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-4.7.xlsx
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Section 5: Pregnancy-Related and Newborn Care Need and Coverage 
5.1. Objective 
This section describes the process for estimating the need for and coverage of essential pregnancy-
related and newborn care in LMICs. AIU-2019 includes a set of 84 interventions deemed essential 
pregnancy-related and newborn care, according to guidance from WHO and other international sources 
or experts.89–93 The interventions comprise a wide range of health care services, organized into the 
following groupings by type of care:  

1. Induced abortion services 
2. Postabortion care (PAC) for induced abortion or miscarriage complications  
3. Ectopic pregnancy care 
4. Antenatal care (ANC) 
5. Care before labor and for preterm labor 
6. Care for obstetric complications 
7. Care for noncomplicated deliveries 
8. Postnatal care 
9. Newborn care 
10. HIV care for pregnant/postpartum women and their newborns 

For each pregnancy-related and newborn care intervention, we estimated: 

• Need as the proportion of pregnant women by subgroup of pregnancy outcome (live birth, 
stillbirth, miscarriage or induced abortion) for whom care is recommended  

• Coverage as the proportion of women in need of each intervention who were estimated to 
receive the relevant care 

The subsections below describe the need and coverage assumptions used for each of the 84 
interventions (see Methodology Report Appendix Table MA1.2 for a list of all interventions). Each 
intervention is numbered for ease of reference throughout this section and in the relevant methodology 
report appendix tables and Stata do-files. The following Stata do-files provide details on and calculations 
of the estimated need and coverage estimates for all pregnancy-related and newborn care interventions 
for the current-levels-of-care and all-needs-met scenarios:  

• Current levels of care: 
- PRNC_2A_Input assumptions_need_current.do 
- PRNC_2B_Input assumptions_coverage_current.do  

 
• All needs met: We assumed 100% coverage (i.e., that all needs would be fully met) for most 

interventions. Details for interventions where we assumed less than 100% coverage or different 
levels of need are outlined in the tables in this section. These exceptions are also detailed in 
Stata do-file PRNC_2C_Input assumptions_all needs met.do.  

All treatment assumptions for each intervention can be found in Methodology Report Appendix Table 
MA1.3 (which follows the same intervention numbering).  

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.2.xlsx
https://osf.io/pfrmu/
https://osf.io/pfrmu/
https://osf.io/pfrmu/
https://osf.io/pfrmu/
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx


 
 

Adding It Up 2019 Methodology Report                        Guttmacher Institute 31 

5.2. Data sources 
Need. On the basis of service recommendations or from published estimates of incidence or prevalence 
of specific pregnancy-related conditions, we defined need for each intervention as the estimated 
proportion of pregnant women or newborns in each country who required the intervention. We 
estimated the proportions of women in need of services by subgroup of pregnancy outcome (live birth, 
stillbirth, miscarriage or induced abortion). We then applied these proportions to the relevant numbers 
of births, stillbirths, miscarriages or induced abortions by pregnancy intention (intended or unintended). 
Details on the need assumptions for each intervention are outlined in the subsections below.  

Coverage. For each intervention, we defined coverage as the estimated proportion of pregnant women 
or newborns in each country who received the needed intervention. These “met need” estimates were 
drawn from survey information for the most recent birth in the time period covered in the national 
survey—usually the past two years, as with MICS, or three years, as with DHS—and other published 
studies, including estimates developed for the Lives Saved Tool (LiST),94 the OneHealth Tool95 and the 
Spectrum AIDS Impact Model.96 We applied these coverage proportions to the relevant numbers of 
births, stillbirths, miscarriages or induced abortions defined as in need of each intervention.  

The following tables provide the intervention number, the intervention name, and the data sources and 
assumptions we used to define need and coverage for each intervention. Many of these estimates were 
taken from tabulations of DHS and other national surveys; other data sources used in the estimates are 
cited in the tables. See Methodology Report Appendix Table MA5.1 for the national surveys used for 
each LMIC. 

5.3. Estimation approach 
Wherever possible, we used the most recent country-specific data available. If data were not available, 
we used the following estimates, in order of priority, to impute missing data: the country’s subregion, a 
neighboring country, or a proxy subregion or region. These estimates were weighted by the relevant 
number of births. The Stata do-file PRNC_01_Estimation and imputation for missing data.do provides 
further details on imputation for countries with missing data. 

Assumptions used across interventions. For many interventions, there were no specific coverage data 
available from national surveys (e.g., DHS, MICS) or other sources. We therefore used coverage for two 
health services as proxies: four or more ANC visits and level of emergency obstetric care (EmOC). We 
used four or more ANC visits because we assumed that if pregnant women received this level of ANC, 
then certain services would have been provided to them and complications could have been identified 
and addressed. The level of EmOC—either basic or comprehensive—was used as a proxy for 
interventions that would require corresponding care (i.e., basic or comprehensive). 

1. Four or more ANC visits  
We considered women who had four or more antenatal visits—at least one of which was with a 
skilled provider (i.e., midwife, nurse or doctor)—as having received the standard level of care.93 In 
2016, WHO updated its minimum recommended level of care from four antenatal visits to eight 
contacts with the health system during pregnancy, including through community outreach.90 
However, the survey data are not sufficiently detailed to measure this updated standard of care, as 
the available data cannot be used to distinguish antenatal visits from the broader contacts with the 
health system. 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.1.xlsx
https://osf.io/pfrmu/
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In DHS, MICS and other national surveys, women are asked to identify the type of health provider 
who provided them with ANC. We used country classifications to define which types of providers 
were considered skilled for each country. In most countries, this included physicians, midwives and 
nurses. For countries with data available only from reports, rather than data sets, we often had 
only data on the proportion of women who had four or more ANC visits and therefore assumed 
that these women had had at least one visit with a skilled provider. Methodology Report Appendix 
Table MA5.3 provides estimates of the proportions of women with live births who had received any 
ANC from a skilled provider and the proportions who had made four or more or eight or more ANC 
visits—at least one of which with a skilled provider—by selected country groupings. 

2. Level of EmOC 
Not all facilities at which women deliver may be equipped to provide care for the range of 
complications that may occur. EmOC comprises a suite of services that address complications that 
may arise during pregnancy and childbirth, and health facilities can be defined as having a certain 
level of EmOC services available. Basic EmOC facilities are assumed to meet WHO’s guidelines for 
basic emergency services that treat or refer women with pregnancy-related complications and 
newborns with complications.97 Examples of such services include administering parenteral 
antibiotics, oxytocics and anticonvulsants.97 Comprehensive EmOC facilities are assumed to meet 
WHO’s guidelines for basic essential services to treat complications in addition to having surgical 
capacity, for such procedures as cesarean section, and the ability to perform blood transfusions.97 A 
list of the type of care available at each facility level can be found in Methodology Report Appendix 
Table MA5.2. 

For interventions lacking specific coverage data, we assumed that coverage was equivalent to the 
proportion of deliveries in basic EmOC facilities if the intervention did not require surgical care. 
When an intervention did require surgical care, we assumed that coverage was equivalent to the 
proportion of deliveries in comprehensive EmOC facilities. Lacking national-level estimates of the 
proportion of births in basic or comprehensive EmOC facilities, we used the assumptions from 
LiST94 outlined in Table 5.1. Using an analysis of a small and limited subset of health facility 
assessments conducted in a few countries, LiST assumed a distribution across levels of emergency 
care capability based on the proportion of total country deliveries that occur in any health facility.98 
For example, in a country where 75% of deliveries are in a facility, we assumed that 15% of facility 
deliveries were in a basic EmOC facility and that all women delivering in a basic EmOC facility 
received any intervention that can be provided in such a facility.  

Table 5.1. LiST assumptions of levels of EmOC 
% of deliveries that 
occur in facilities 

% distribution of deliveries in each level of EmOC facility 
Neither basic 
nor 
comprehensive 
EmOC facilities  

Basic EmOC 
facilities 

Comprehensive 
EmOC facilities 

Total 

<30 90 0 10 100 
30–49 50 30 20 100 
50–94 25 15 60 100 
≥95 0 0 100 100 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.2.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.2.xlsx
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5.4. Analysis approach 
This section describes the need and coverage assumptions for all 84 pregnancy-related and newborn 
interventions, organized by type-of-care groupings. 

1. Induced abortion services 
For women having an abortion, WHO recommends the least invasive abortion procedures, depending 
on gestation (the number of weeks since the woman’s last menstrual period).91,92 Procedures include 
manual or electric vacuum aspiration, dilation and evacuation, or medication abortion (using the drugs 
mifepristone and misoprostol, or misoprostol alone where mifepristone is not available). 

 
# Intervention Need Coverage 

101–
102 

Induced abortion 
services for safe 
and less safe 
abortions 

We assumed that women 
obtaining abortions need to 
obtain abortions in safe 
conditions.91,92,99 

We assumed that all abortions classified 
as safe meant that women receive safe 
abortion care. For abortions classified as 
less safe, we assumed an abortion 
method distribution by geographic region 
based on expert opinion, found in 
Methodology Report Appendix Table 
MA5.8. We assumed that no direct health 
systems costs are incurred for least safe 
abortions, so we did not estimate service 
provision for least safe abortions. 
Estimation of the safety of induced 
abortions in each country—based on 
Ganatra et al.59 and country-specific 
estimates, when available60–63—is 
described in Section 3.4.  

We also produced a hypothetical scenario 
to assess the health impact and cost if all 
abortions were safely provided, thus 
reducing the risk of complications and 
death. Under this hypothetical scenario, 
coverage of safe abortion care would 
include all women who receive unsafe 
abortions. 

 

2. Postabortion care for induced abortion or miscarriage complications 
Some women who have an induced abortion or a miscarriage experience complications requiring 
medical care. WHO provides guidelines for management of postabortion complications, such as 
hemorrhage or infection, which are most likely to occur when abortions are performed in unsafe 
conditions. In addition to medical treatments for specific complications, WHO standards call for vacuum 
aspiration or treatment with misoprostol, rather than more invasive surgical methods, for incomplete 
first-trimester abortions. WHO guidelines recommend contraceptive counseling and services for all 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.8.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.8.xlsx
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abortion patients;91,92 we included the need for and coverage of contraceptive counseling and services 
for all women wanting to avoid a pregnancy under the contraceptive interventions (described in  
Section 4) and did not include them separately as part of PAC.  

We used estimates from country-specific studies, prior AIU estimates and abortion safety classifications 
to make assumptions about estimated abortion complications that require PAC. Given the lack of data 
on differential abortion complications between less and least safe abortions, we summed less and least 
safe abortions for the total number of unsafe abortions.  

• Complication rate for safe abortions: For countries in Eastern Asia, Southern Europe and Eastern 
Europe, we followed prior estimates that 1% of safe abortions in these subregions result in 
complications.17 For the remaining countries, we estimated that 3% of safe abortions result in 
complications, on the basis of country-specific data available on abortion from Nepal and 
Ethiopia.61,100 

• Complication rate for unsafe abortions: For countries in Eastern Asia, Southern Europe and 
Eastern Europe, we assumed that unsafe abortions in these subregions have the same 
complication rate as safe abortions because almost all of the unsafe abortions in these 
subregions are classified as being less safe, meaning they are performed either by trained 
providers or using the recommended methods.59 Because it is likely that these less safe 
abortions result in fewer complications than least safe abortions (i.e., those performed neither 
by a trained provider nor using a recommended method), and because of a lack of any data on 
complication rates, we assumed the same complication rate for safe and unsafe abortions in 
these subregions. 

For the remaining countries, we used prior research on abortion complications in settings where 
unsafe abortion is prevalent that found that 40% of all abortions result in complications.99 
Estimating that 3% of safe abortions result in complications, we calculated that 62% of unsafe 
abortions would result in complications in order for all safe and unsafe abortions together to 
result in 40% with complications. We made two country exceptions, given country-specific 
estimates, and estimated an unsafe abortion complication rate of 44% for both Nepal63 and 
Bangladesh. 

We classified abortion complications as either severe or nonsevere because of the different types of 
treatment required for these two types of complications. We made assumptions based on abortion 
researchers’ expert opinion and review of literature63,101–105 describing the proportions of types of 
complications, which can be found in Table 5.2. Because of a lack of data, we assumed the same 
proportions of types of complications regardless of abortion safety. We also used the same proportions 
in the scenario where we assumed that all abortions are provided safely, which likely overestimated the 
severity of complications and thus PAC costs in that scenario. 
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Table 5.2. Proportion of types of abortion complications, applied to all LMICs 
Complication type % of abortion complications 
Nonsevere   
Incomplete abortion 77 
Nonsevere bleeding 57 
Severe   
Severe hemorrhage 32 
Shock 7 
Uterine perforation/cervical laceration 6 
Sepsis 13 
Total 192 

 
Abortion complications can entail more than one type of complication; a woman can experience both 
bleeding (considered nonsevere) and sepsis (considered severe). This means that the sum of the number 
of abortions with each type of complication can be greater than the total number of abortions with any 
complication. Therefore, we summed the number of abortions with each specific nonsevere or severe 
complication and divided the total of the two sums by the total number of abortions with any 
complication. This resulted in our estimating that 70% of complications are nonsevere and 30% severe. 
See Stata do-file PRNC_2A_Input assumptions_need_current.do for these calculations. 

 

# Intervention Need Coverage 
PAC for complications from induced abortion  

201 

PAC for 
incomplete 
abortion and 
nonsevere 
bleeding 

We assumed complication 
rates as described and that 
70% of these complications 
are nonsevere.  

We assumed that all complications from safe abortions 
receive PAC. We assumed that all complications from 
unsafe abortions in Eastern Asia, Southern Europe and 
Eastern Europe receive PAC.  
  
We assumed that 60% of all abortion complications in 
countries outside of Eastern Asia, Southern Europe and 
Eastern Europe are treated, on the basis of an estimate 
of abortion complications and care from 14 countries 
where unsafe abortion is prevalent.99 Using this 
estimate and our assumption that all safe abortions with 
complications received treatment, we estimated that 
58% of unsafe abortions with complications receive 
treatment in countries outside of Eastern Asia, Southern 
Europe and Eastern Europe. See Stata do-file 
PRNC_2B_Input assumptions_coverage_current.do for 
these calculations.  

202 

PAC for 
abortion 
complications 
needing 
comprehensive 
EmOC  

We assumed complication 
rates as described and that 
30% of these complications 
are severe and need 
comprehensive EmOC.  

203 

Prereferral 
management 
of abortion 
complications 

We assumed that the need 
for prereferral management 
of abortion complications is 
equivalent to the proportion 
of women needing treatment 

We assumed that coverage is equivalent to the 
proportion of deliveries not receiving care in 
comprehensive EmOC facilities. 

https://osf.io/pfrmu/
https://osf.io/pfrmu/
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# Intervention Need Coverage 
in a comprehensive EmOC 
facility who do not receive 
care in a comprehensive 
EmOC facility or receive no 
medical care.  

PAC for complications from miscarriage  

204 

Miscarriage 
care for 
miscarriage at 
14–27 weeks’ 
gestation 

We assumed that 20% of 
miscarriages that occur at 
less than 28 weeks’ gestation 
take place in weeks 14–
27.56,57 See Section 3.3 for 
more details on estimating 
miscarriages by gestational 
age. We assumed that all 
women with miscarriage at 
14–27 weeks need care.106  

We assumed that coverage is equivalent to the 
proportion of deliveries in EmOC facilities. 

205 

Miscarriage 
care for 
miscarriage at 
6–13 weeks’ 
gestation 

We assumed that 80% of 
miscarriages that occur at 
less than 28 weeks’ gestation 
take place in weeks 6–13.56,57 
See Section 3.3 for more 
details on estimating 
miscarriages by gestational 
age. We assumed that 25% 
of miscarriages at 6–13 
weeks need care.106,107 

We assumed that coverage is equivalent to the 
proportion of deliveries in health facilities because this 
intervention generally requires less-intensive care than 
interventions at later gestations. 

 
3. Ectopic pregnancy care 
An ectopic pregnancy is a complication of pregnancy in which the embryo implants outside of the 
uterine cavity. Most ectopic pregnancies occur in a fallopian tube, but implantation can also occur in the 
cervix, ovaries or abdomen. We assumed that ectopic pregnancies are equal to 2% of live births plus 
induced abortions, on the basis of an analysis of data from the early 1990s by researchers at the Centers 
for Disease Control and Prevention.108 

 
# Intervention Need Coverage 

301 
Ectopic 
pregnancy 
evaluation 

We assumed that all ectopic pregnancies 
need evaluation. 

Lacking specific coverage data, we 
assumed that coverage is equivalent to 
the proportion of women with at least 
4 ANC visits. 

302 
Ectopic 
pregnancy case 
management 

Following assumptions used in the OneHealth 
Tool model,95 we assumed that half of all 
ectopic pregnancies (i.e., 1% of live births plus 
induced abortions) need surgical treatment, 
including a laparoscopy or laparotomy. 

We assumed that coverage is 
equivalent to the proportion of 
deliveries in comprehensive EmOC 
facilities, because this intervention 
requires surgical treatment. 
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4. Antenatal care 
Essential interventions for ANC were based primarily on WHO recommendations.90,93,109–118 The testing 
and treatment of pregnancy-related STIs, including syphilis, gonorrhea and chlamydia, are included 
within ANC. (Section 6 describes the estimation of need and coverage for the treatment of major 
curable STIs for all women of reproductive age.)  

We assumed that women having a miscarriage before 28 weeks’ gestation require the same care as 
other pregnant women at this stage of their pregnancy. Because miscarriage can occur at any point up 
to 28 weeks’ gestation, we assumed that the average occurrence of a miscarriage is around 12–14 
weeks, or approximately the length of one trimester. Therefore, we assumed that miscarriage care is 
needed for one-third (one out of three trimesters) of a full-term pregnancy. The specific assumptions for 
estimating need and coverage for women having a miscarriage or women giving birth (whether live birth 
or stillbirth) are noted for each of the following ANC interventions. We assumed that women with live 
births and those with stillbirths receive care at the same levels. 

 
# Intervention Need Coverage 

401 Basic ANC 

We assumed that all women giving birth need 
at least 4 ANC visits. For women having a 
miscarriage before 28 weeks’ gestation, we 
assumed that they require an average of 2 
visits prior to the miscarriage. 

We used the number of ANC visits 
reported by women in the DHS and 
other national surveys as current 
coverage.  
 
For the all-needs-met scenario, we 
assumed that all women giving 
birth have the WHO-recommended 
8 visits and that those having a 
miscarriage before 28 weeks’ 
gestation have at least 2 visits. 

402 
Breast-feeding 
counseling during 
ANC 

WHO recommends that women be counseled 
to breast-feed exclusively for 6 months after 
delivery; 2 such counseling sessions should 
occur during ANC. 
 
We assumed that all women giving birth need 2 
antenatal sessions for breast-feeding 
counseling.  

Lacking specific coverage data, we 
assumed that half of women with at 
least 4 ANC visits receive the 2 
recommended breast-feeding 
counseling sessions. 

403 Tetanus toxoid 
immunization 

Neonatal tetanus can be prevented by 
immunizing women of childbearing age with 
tetanus toxoid, which protects the mother and 
her baby (through a transfer of tetanus 
antibodies to the fetus).119 
 
We assumed that all women giving birth and all 
women having a miscarriage before 28 weeks’ 
gestation need 2 doses of tetanus 
immunization during pregnancy.119 

We used the proportion of women 
with live births who receive at least 
2 tetanus injections during 
pregnancy from tabulations of DHS, 
MICS and other national surveys. 
 
For women having a miscarriage 
before 28 weeks’ gestation, we 
made estimates for coverage based 
on tabulations of tetanus toxoid 
coverage from available survey 
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data. We assumed that those with 
fewer than 2 visits have at least 2 
tetanus shots, in a ratio of 39% of 
the country’s level among women 
giving birth, and that those with at 
least 2 visits have a ratio of 97% of 
the country’s level among women 
giving birth.17,120 See Stata do-file 
PRNC_2B_Input 
assumptions_coverage_current.do 
for this calculation. 

404 Syphilis screening 

WHO recommends that all pregnant women be 
screened for syphilis at their initial ANC visit 
and shortly before birth, and that they be 
treated, if needed, for their own health and to 
prevent mother-to-child transmission.109,121 
 
We assumed that all women giving birth or 
having a miscarriage before 28 weeks’ 
gestation need to be screened for syphilis.121  

We assumed that coverage is 
equivalent to the country-specific 
proportion of pregnant women who 
receive syphilis screening reported 
in Supplementary File 2, in 
Korenromp et al.,122 multiplied by 
the proportion of women with any 
ANC from a skilled provider from 
the DHS and other national surveys.  

405–
406 Syphilis treatment 

All women who test positive for syphilis need 
treatment. Recommended treatment differs if 
the country has a high prevalence of syphilis 
(defined as >5%) versus a low prevalence.110 
Therefore, we included separate interventions 
for syphilis treatment in low- and high-
prevalence countries. Estimates of maternal 
syphilis prevalence are from Supplementary 
File 2 in Korenromp et al.122  

We assumed that coverage is 
equivalent to the country-specific 
proportion of pregnant women who 
receive both syphilis screening and 
treatment reported in 
Supplementary File 2, in Korenromp 
et al.,122 multiplied by the 
proportion of women with any ANC 
from a skilled provider from the 
DHS and other national surveys.  

407 Gonorrhea 
treatment 

WHO does not explicitly recommend routine 
screening for gonorrhea during pregnancy. 
However, WHO does recommend treatment of 
gonococcal conjunctivitis in newborns,123 and 
estimating need for gonococcal conjunctivitis 
treatment requires estimating maternal 
infection prevalence. We assumed that women 
with gonorrhea during pregnancy need 
treatment for their own health and to prevent 
transmitting gonorrhea to their newborns.124 
 
We assumed that the proportion of women 
giving birth or having a miscarriage before 28 
weeks’ gestation who need treatment of 
gonorrhea is equal to the regional incidence 
rates of gonorrhea for women of reproductive 
age from Rowley et al.125 

We assumed that current 
treatment coverage would apply to 
symptomatic women only because 
of a lack of data on the availability 
of etiological testing. We assumed 
that symptomatic cases would be 
identified via syndromic 
management that would occur 
throughout the course of ANC. We 
used the estimate that 34% of 
women with gonorrhea are likely to 
develop symptoms from 
Supplementary File 4 in Newman et 
al.126 Thus, given the absence of 
specific coverage data, we assumed 
that coverage is equivalent to the 
proportion of women giving birth 

https://osf.io/pfrmu/
https://osf.io/pfrmu/
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# Intervention Need Coverage 
who have at least 4 ANC visits 
multiplied by the estimated 34% of 
women with gonorrhea who are 
likely to have symptoms.  
 
For women having a miscarriage 
before 28 weeks’ gestation, we 
assumed that coverage is 
equivalent to the proportion of 
women with at least 2 ANC visits 
multiplied by the same 
symptomatic rate.  

408 Chlamydia 
treatment 

WHO does not explicitly recommend routine 
screening for chlamydia during pregnancy. 
However, WHO does recommend treatment of 
chlamydial conjunctivitis in newborns,123 and 
estimating need for chlamydial conjunctivitis 
treatment requires estimating maternal 
infection prevalence. We assumed that women 
with chlamydia during pregnancy need 
treatment for their own health and to prevent 
transmitting chlamydia to their infants.111,124  
 
We assumed that the proportion of women 
giving birth or having a miscarriage who need 
chlamydia treatment is equal to the regional 
incidence rates of chlamydia for women of 
reproductive age from Rowley et al.125 

We assumed that current 
treatment coverage would apply to 
symptomatic women only because 
of a lack of data on the availability 
of etiological testing. We assumed 
that symptomatic cases would be 
identified via syndromic 
management that would occur 
throughout the course of ANC. We 
used the estimate that 17% of 
women with chlamydia are likely to 
develop symptoms from 
Supplementary File 4 in Newman et 
al.126 Thus, given the absence of 
specific coverage data, we assumed 
that coverage is equivalent to the 
proportion of women giving birth 
who have at least 4 ANC visits 
multiplied by the estimated 17% of 
those with chlamydia who are likely 
to have symptoms.  
 
For women having a miscarriage 
before 28 weeks’ gestation, we 
assumed that coverage is 
equivalent to the proportion of 
women with at least 2 ANC visits 
multiplied by the same 
symptomatic rate.  

409 

Calcium 
supplementation 
for prevention of 
preeclampsia 

WHO recommends that all pregnant women in 
populations with low dietary calcium intake 
receive calcium supplementation to reduce the 
risk of preeclampsia.112  
 

Lacking specific coverage data, we 
assumed that all women giving 
birth who have at least 4 ANC visits 
receive calcium supplementation. 
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Using recommendations from Cormick et al.,127 
we defined low intake as <800 mg/day, and 
assumed that all women giving birth and living 
in a country with a mean calcium intake <800 
mg/day need calcium supplementation to 
reduce their risk of preeclampsia.128 We 
assumed that women having a miscarriage did 
not need calcium supplementation. 

410 

Hypertensive 
disorder case 
management: 
high blood 
pressure without 
proteinuria 

Women with conditions associated with high 
blood pressure during pregnancy may develop 
a more serious condition during their 
pregnancy and therefore require monitoring 
and relevant treatment.  
 
We used regional estimates of preeclampsia 
and eclampsia from Abalos et al.129 From Zhang 
et al., we estimated that 48.6% of women with 
hypertensive disorder of pregnancy develop 
preeclampsia and/or eclampsia.130 We assumed 
that the need for treatment of high blood 
pressure without proteinuria among women 
giving birth is equivalent to the proportion of 
women with hypertensive disorder of 
pregnancy minus the estimated proportion of 
women with eclampsia and preeclampsia.  
 
As the majority of miscarriages are likely to 
occur before screening would be provided, we 
assumed that there is no need for treatment 
among women having a miscarriage.  

We assumed that all women giving 
birth who have at least 4 ANC visits 
and a urine test receive 
hypertensive disorder case 
management.  

411–
412 

Preeclampsia case 
management of 
mild cases 

We assumed that all women giving birth with 
mild preeclampsia need treatment. We used 
regional estimates of preeclampsia from Abalos 
et al.,129 and estimated that 78% of women 
with preeclampsia have mild preeclampsia.130 
Given the different treatment requirements for 
mild preeclampsia depending on gestational 
age, we included two interventions by 
gestational age. Lacking data on timing, we 
assumed that half of these women with 
preeclampsia develop it before 37 weeks’ 
gestation and half at 37 weeks or later.  
 
As the majority of miscarriages are likely to 
occur before screening and treatment would 
be provided, we assumed that there is no need 

For cases before 37 weeks’ 
gestation, we assumed that 
coverage is equivalent to the 
proportion of women giving birth 
who have at least 4 ANC visits and 
receive a urine test during ANC.  
 
For cases at 37 weeks’ gestation or 
later, we assumed that coverage is 
equivalent to the proportion of 
women giving birth who have at 
least 4 ANC visits and receive a 
urine test multiplied by the 
estimated proportion of births that 
occur in EmOC facilities, because 
treatment at ≥37 weeks’ gestation 
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for treatment among women having a 
miscarriage. 

involves care that requires EmOC 
capacity. 

413 
Preeclampsia case 
management of 
severe cases 

WHO recommends that women with severe 
preeclampsia need magnesium sulfate to 
prevent and treat seizures.113 
 
We assumed that all women giving birth who 
have severe preeclampsia need treatment. We 
used regional estimates of preeclampsia from 
Abalos et al.,129 and estimated that 22% of 
women with preeclampsia have severe 
preeclampsia.130  

We assumed that coverage is 
equivalent to the proportion of 
women giving birth who have at 
least 4 ANC visits and receive a 
urine test multiplied by the 
estimated proportion of births that 
occur in EmOC facilities, because 
treatment involves care that 
requires EmOC capacity. 

414 
Soil-transmitted 
helminth infection 
treatment 

Infection with soil-transmitted helminths 
causes intestinal bleeding that can lead to 
anemia and protein malnutrition, which can, in 
turn, result in poor pregnancy outcomes and 
maternal mortality.131,132 WHO recommends 
treatment for these parasites in the second and 
third trimesters of pregnancy in countries 
where the prevalence of any soil-transmitted 
helminth infection (ascariasis, trichuriasis or 
hookworm infection) exceeds 20%.114  
 
We estimated country-specific prevalence of 
soil-transmitted helminths as the sum of 
ascariasis, trichuriasis and hookworm infection 
prevalence among women of reproductive age 
from the GBD 2017 study.66 We assumed that 
women giving birth in countries where the 
prevalence is greater than 20% need 
treatment.114 
 
We assumed that pregnant women having a 
miscarriage do not need treatment. 

We assumed that coverage is 
equivalent to the proportion of 
women giving birth who have any 
ANC from a skilled provider and 
who take medication for intestinal 
parasites during pregnancy, as 
reported in DHS and other national 
surveys.  

415 

Malaria 
prevention: 
insecticide-
treated bed nets  

Malaria infection during pregnancy can lead to 
anemia and severe disease, with a high risk of 
maternal mortality, pregnancy loss and poor 
infant outcomes.133 Use of insecticide-treated 
bed nets (ITNs) is the primary strategy 
recommended for protection from infective 
mosquito bites.134 
 
We estimated that the need for ITNs among 
women giving birth is equivalent to the 
country-specific proportion of the total 
population at risk of malaria from the WHO 

We assumed that coverage for 
women giving birth or having a 
miscarriage is equivalent to the 
proportion of women aged 15–49 
who report sleeping under an ITN 
(data from DHS Program 
STATcompiler).136  
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2018 World Malaria Report.135 We made the 
same assumption for women having a 
miscarriage before 28 weeks’ gestation. 

416 

Malaria 
prevention: 
intermittent 
preventive 
treatment in 
pregnancy 

WHO recommends that pregnant women at 
risk for malaria in Africa receive intermittent 
preventive treatment in pregnancy (IPTp) with 
sulfadoxine/pyrimethamine during ANC.115 
There is currently insufficient evidence to 
support a general recommendation for the use 
of IPTp with sulfadoxine/pyrimethamine 
outside of Africa.115 
 
We assumed need for IPTp among women 
giving birth as equal to the proportion of the 
population at risk in countries in Africa from 
the WHO 2018 World Malaria Report.135 We 
made the same assumption for women having 
a miscarriage before 28 weeks’ gestation. 

We assumed that coverage for 
women giving birth or having a 
miscarriage is equivalent to the 
proportion of most recent births 
where the mother received IPTp 
during ANC (data from DHS 
Program STATcompiler).136  

417–
420 

Malaria diagnosis 
and treatment: 
nonsevere 
malaria cases 
during pregnancy 

We estimated the need for diagnosis and 
treatment of nonsevere malaria among 
pregnant women in countries with a malaria 
incidence >0.137 We included four interventions 
for diagnosis and treatment separately for both 
the first trimester and for the second and third 
trimester because of differentials in 
recommended treatment by trimester.  
 
We assumed that need among pregnant 
women in the first trimester is equivalent to 
one-third of the estimated annual incidence of 
malaria, and that need among pregnant 
women in the second and third trimester is 
equivalent to two-thirds of the estimated 
annual incidence of malaria.137 
 
We assumed that need among women having a 
miscarriage in the first or second trimester is 
equivalent to one-third of the estimated annual 
incidence of malaria for each trimester.137 

We assumed that coverage in the 
first trimester is equivalent to the 
proportion of women who start 
ANC in the first trimester (data from 
DHS Program STATcompiler).136 We 
assumed that coverage in the 
second and third trimester is 
equivalent to the proportion of 
women who have at least 4 ANC 
visits, as reported in DHS and other 
national surveys.  
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421 Severe malaria 
treatment 

We estimated need for treatment of severe 
malaria in the first trimester for countries with 
a malaria incidence >0.137 On the basis of 
expert opinion,138 we estimated severity by 
levels of ANC coverage using the assumption 
that higher ANC coverage would result in fewer 
women progressing to severe malaria. If less 
than 50% of women have ≥4 ANC visits, we 
assumed that 3% of nonsevere cases 
progressed to severe; if 50–74% of women 
have ≥4 ANC visits, we assumed that 2% of 
nonsevere cases progressed to severe; and if 
≥75% of women have ≥4 ANC visits, we 
assumed that 1% of nonsevere cases 
progressed to severe. 

We assumed that coverage is 
equivalent to the proportion of 
deliveries in a comprehensive 
EmOC facility because of the level 
of care required for treatment, 
including blood transfusions.138 
 

422 Anemia screening 

WHO recommends anemia screening to 
identify pregnant women with moderate 
anemia (defined as hemoglobin level of 7–11 
g/dL) and severe anemia (defined as <7 
g/dL).116 
 
We assumed that all women giving birth and 
women having a miscarriage before 28 weeks’ 
gestation need anemia screening.116  

We assumed that coverage for 
women giving birth is equivalent to 
the proportion who have any ANC 
from a skilled provider and have a 
blood sample taken during 
pregnancy.  
 
We assumed that women having a 
miscarriage before 28 weeks’ 
gestation have the same likelihood 
of having been screened as women 
with only 1 ANC visit. We estimated 
from national surveys that the 
proportion of women giving birth 
who have only 1 ANC visit and a 
blood sample taken is 53% of the 
proportion of all women with any 
ANC from a skilled provider and 
with a blood sample taken.17,120 

423 

Anemia 
prevention for 
nonanemic 
pregnant women 

WHO recommends that pregnant women who 
are not anemic take iron and folic acid 
supplementation to prevent development of 
anemia.117 
 
We assumed that all women giving birth and 
women having a miscarriage before 28 weeks’ 
gestation without anemia need iron and folic 
acid supplementation. We used the proportion 
of pregnant women who are nonanemic 
(hemoglobin ≥11g/dL) from the WHO Global 
Health Observatory.139 

We assumed that coverage for 
women giving birth is equivalent to 
the proportion of women who take 
iron supplements during pregnancy 
(data from DHS and other national 
surveys). We assumed that 
coverage for women having a 
miscarriage before 28 weeks’ 
gestation is half that of women 
giving birth because of a shorter 
pregnancy duration and less time in 
ANC to obtain counseling and 
supplies.  
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424 Anemia treatment  

WHO recommends that anemic pregnant 
women take iron and folic acid 
supplementation.117  
 
We assumed that all women giving birth and 
women having a miscarriage before 28 weeks’ 
gestation with anemia need treatment. We 
used the proportion of pregnant women who 
are anemic (hemoglobin <11 g/dL) from the 
WHO Global Health Observatory.139 

We assumed that coverage for 
women giving birth is equivalent to 
the proportion of women who take 
iron supplements during pregnancy 
(data from DHS and other national 
surveys). We assumed that 
coverage for women having a 
miscarriage before 28 weeks’ 
gestation is half that of women 
giving birth because of a shorter 
pregnancy duration and less time in 
ANC to obtain counseling and 
supplies. 

425 
Urinary tract 
infection 
treatment 

Urinary tract infection (UTI) is a common 
infection that usually occurs when bacteria 
enter the opening of the urethra; if left 
untreated, it can lead to complications during 
pregnancy.140 
 
We assumed that 20% of women who give 
birth develop a UTI during pregnancy and need 
treatment.140 On the basis of our assumption 
that miscarriages, on average, occur during the 
1st trimester, we assumed that one-third of 
women giving birth who develop a UTI, or 
6.67% of all women giving birth, is equivalent 
to the need for UTI treatment for women 
having a miscarriage before 28 weeks’ 
gestation. 

Lacking specific coverage data, we 
assumed that coverage for women 
giving birth is equivalent to the 
proportion of women with at least 
4 ANC visits. We assumed that 
coverage for women having a 
miscarriage before 28 weeks’ 
gestation is equivalent to the 
proportion of women with at least 
2 ANC visits.  
  

426 
Asymptomatic 
bacteriuria 
treatment 

Asymptomatic bacteriuria (ASB), the presence 
of bacteria in the urine without symptoms, is 
commonly associated with higher risk for UTIs, 
preterm birth and low birth weight.90 WHO 
recommends that all pregnant women receive 
testing and treatment for ASB. 
 
An estimated 8% of women giving birth 
experience ASB and thus need treatment.90 
Based on our assumption that miscarriages, on 
average, occur during the 1st trimester, we 
assumed that need for women having a 
miscarriage before 28 weeks’ gestation is 
equivalent to one-third of the 8% of women 
giving birth who develop ASB, or 2.67%. 

We assumed that testing for ASB is 
included in urine analysis during 
basic ANC and that testing coverage 
for women giving birth is equivalent 
to the proportion of women who 
have at least 4 ANC visits and 
receive a urine test. We assumed 
that testing coverage for women 
having a miscarriage before 28 
weeks’ gestation is equivalent to 
the proportion who have at least 2 
ANC visits.  
 
We assumed that all women who 
are tested and found to have ASB 
receive treatment. 
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427 
Ultrasound before 
24 weeks’ 
gestation 

WHO recommends that all women giving birth 
have an ultrasound before 24 weeks’ 
gestation.118 We assumed no need for women 
having a miscarriage, given the shorter 
pregnancy duration.  

Lacking specific coverage data, we 
assumed that coverage for women 
who give birth is equivalent to the 
proportion of women who have at 
least 4 ANC visits.  

428 Tuberculosis 
screening 

In settings where the tuberculosis (TB) 
incidence in the general population is >100 per 
100,000 people, WHO recommends routine 
antenatal TB screening for all pregnant 
women.90,141 
 
We assumed that all women giving birth in 
countries with a TB incidence >100 per 100,000 
people (from the WHO Tuberculosis Report)142 
need TB detection during ANC. We did not 
estimate tuberculosis screening for women 
having a miscarriage, given the shorter 
pregnancy duration. 

Lacking specific coverage data, we 
assumed that coverage of TB 
screening for all women giving birth 
is equivalent to the proportion of 
women who have at least 4 ANC 
visits.  

429 TB treatment 

WHO recommends that pregnant women with 
TB receive treatment during ANC.90 
 
We assumed that need for TB treatment 
among women giving birth is equivalent to a 
country’s TB incidence rate from the WHO 
Tuberculosis Report.142 We did not estimate 
tuberculosis treatment for women having a 
miscarriage, given the shorter pregnancy 
duration.  

Lacking specific coverage data, we 
assumed that coverage of TB 
treatment for women giving birth is 
equivalent to the proportion of 
women who have at least 4 ANC 
visits.  

430 Deinfibulation 

WHO recommends that pregnant women with 
Type 3 female genital mutilation (FGM) receive 
deinfibulation, a reconstructive surgery of the 
infibulated scar to prevent and treat obstetric 
complications.143 
 
We assumed that need for deinfibulation is 
equivalent to the proportion of women who 
experience Type 3 FGM (data from DHS 
Program STATcompiler, for countries with 
available data).136  

We assumed that coverage is 
equivalent to the proportion of 
deliveries in comprehensive EmOC 
facilities, because deinfibulation is a 
surgical intervention.  
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5. Care before labor and for preterm labor 
The following interventions involving care before labor were applied to all women giving birth, whether 
live birth or stillbirth. 

# Intervention Need Coverage 

501 

Antenatal 
corticosteroids 
for preterm 
labor 

WHO recommends administration of 
corticosteroids and inpatient care for women 
experiencing preterm labor.144 
 
We followed WHO recommendations that 
births occurring at 24–34 weeks need 
corticosteroids.145 Using a weekly delivery rate 
estimated from Vogel et al.,146 we calculated 
that 51% of preterm births need 
corticosteroids. We applied this 51% need to 
country-level estimates of preterm birth from 
Chawanpaiboon et al.147 

We assumed that coverage for women 
giving birth is equivalent to 50% of the 
proportion of deliveries in 
comprehensive EmOC facilities.146 We 
arrived at this assumption using the 
findings from Vogel et al. that, in 
facilities with comprehensive EmOC 
capacity, 52% of births at weeks 22–34 
and 55% of births at weeks 26–34 
received corticosteroids.146 These 
proportions are likely high because of 
study site selection of only 
comprehensive EmOC facilities, so we 
assumed that 50% of comprehensive 
EmOC facility deliveries at 24–34 weeks 
received corticosteroids.  

502 

Antibiotics 
and induction 
for preterm 
premature 
rupture of 
membranes  

Premature rupture of membranes is the 
rupture of the amniotic sac before labor has 
begun. It can occur when the fetus is either 
immature (preterm, or before 37 weeks) or 
mature (at term). WHO recommends 
administration of oral antibiotics for women 
with preterm premature rupture of 
membranes (PPROM) to prevent infection and 
its consequences.148 
 
We assumed that 30% of preterm births 
experience PPROM.149  

Following LiST, we assumed that 
coverage is equivalent to the proportion 
of deliveries in EmOC facilities.94  

503 

Induction of 
labor (beyond 
41 weeks’ 
gestation) 

Maternal complications of pregnancy can 
increase after 41 weeks’ gestation in low-risk 
women.150 

We estimated from Mya et al.151 that 7.7% of 
births have a gestation of ≥41 weeks and that 
all of these births need induction of labor. 

We used regional estimates of induction 
of labor from Mya et al.151 and Guerra et 
al.152 to estimate coverage, assuming:  

• 11% in Africa 
• 21% in Asia, Oceania, Southern 

Europe and Eastern Europe 
• 13% in Latin America and the 

Caribbean  

504 

Magnesium 
sulfate for 
preterm birth 

WHO recommends that women with a 
preterm birth before 32 weeks be given 
magnesium sulfate before giving birth in order 
to prevent cerebral palsy in the newborn.153  
 
We assumed that all preterm births before 32 
weeks’ gestation need magnesium sulfate. We 

Following LiST, we assumed that 
coverage is equivalent to the proportion 
of deliveries in EmOC facilities.94 
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estimated that 72% of preterm births occur at 
32–36 weeks, from Vogel et al.,146 and 
therefore 28% of preterm births occur before 
32 weeks.  

6. Care for obstetric complications 
Some women experience complications during pregnancy, labor and delivery that require emergency 
treatment. The following obstetric complication interventions were applied to all women giving birth, 
whether live birth or stillbirth.  

 
# Intervention Need Coverage 

601 
Antepartum 
hemorrhage 
treatment 

Vaginal bleeding from 20 weeks’ gestation 
until delivery requires diagnosis and care per 
WHO guidelines.89 

We estimated that 4% of women giving birth 
need care for antepartum hemorrhage 
(APH), on the basis of findings that the 
prevalence of antepartum bleeding of 
unknown origin in the second and third 
trimesters of pregnancy is 2%,154 and that in 
half of APH cases, the causes are 
unidentified.155,156 

Lacking specific coverage data, we 
assumed that coverage is equivalent 
to the proportion of deliveries in 
comprehensive EmOC facilities.  

602 

Soil-transmitted 
helminth 
infection 
treatment for 
women with APH 

We assumed that women with APH in 
countries where soil-transmitted helminth 
infection is endemic need treatment.89 WHO 
defines endemic levels as a prevalence of 
these infections that exceeds 20%.114 
(Prevalence data are from GBD 2017.66) 

We assumed that coverage is 
equivalent to coverage of APH 
treatment, i.e., the proportion of 
deliveries in comprehensive EmOC 
facilities.  

603 Prolonged labor 
care 

Prolonged labor is defined as regular, painful 
contractions accompanied by cervical 
dilation lasting longer than 24 hours without 
resulting in delivery. Women with prolonged 
labor require clinical assessment and, in 
some cases, intervention to augment labor 
or to deliver the baby.157 
 
We assumed that 10% of women giving birth 
experience prolonged labor and need clinical 
assessment and care.38  

Lacking specific coverage data, we 
assumed that coverage is equivalent 
to the proportion of deliveries in 
EmOC facilities.  

604 Assisted vaginal 
delivery 

Assisted vaginal delivery is vaginal delivery 
performed with the help of forceps or 
vacuum extraction. 
 

Lacking specific coverage data, we 
assumed that coverage is equivalent 
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We assumed that 6% of all women giving 
birth need assisted vaginal delivery, on the 
basis of estimates of prolonged labor and 
obstructed labor: Of the 10% of women 
giving birth estimated to experience 
prolonged labor,38 50% need assisted vaginal 
delivery,158 and of the 6% of women giving 
birth estimated to experience obstructed 
labor, 10% need assisted vaginal delivery.159 

to the proportion of deliveries in 
EmOC facilities.  

605 

Cesarean section 
for obstructed 
labor or 
preeclampsia/ 
eclampsia 

Obstructed labor occurs when the fetus 
cannot descend through the pelvis, and an 
emergency cesarean section is sometimes 
necessary to deliver the baby.160 If women 
with preeclampsia at term and women with 
eclampsia experience prolonged labor, or if 
there are fetal heart rate abnormalities, 
delivering the baby is the definitive 
treatment; cesarean sections are required 
for these women as well.89 

Of the estimated 6% of women giving birth 
who experience obstructed labor, we 
estimated that 90% of them need a cesarean 
section (which translates to 5.4% of all 
women giving birth).159 Applying guidelines 
for managing preeclampsia and eclampsia 
and expert opinion, we estimated that 10% 
of severe preeclampsia cases and 67% of 
eclampsia cases need a cesarean 
section.89,138,161–163 

We assumed that coverage is 
equivalent to the lowest value 
between either a) the proportion of 
births that end in cesarean section 
divided by the need for cesarean 
section for obstructed labor, 
preeclampsia or eclampsia; or b) the 
country’s proportion of deliveries in 
comprehensive EmOC facilities. We 
estimated the proportion of cesarean 
deliveries from DHS and other 
national surveys or the WHO Global 
Health Observatory,164 whichever was 
more recent. 

606 Other cesarean 
section  

According to WHO, population-level rates of 
cesarean section higher than 10% are not 
associated with reductions in maternal and 
newborn mortality.165 
 
We assumed that the need for other 
cesarean sections needed to not exceed the 
WHO-recommended level is equivalent to 
the lowest value between either a) 10% 
minus the proportion of deliveries that need 
and receive a cesarean section for 
obstructed labor or preeclampsia/eclampsia; 
or b) 10%.  

We assumed that coverage is 
equivalent to either a) the proportion 
of births that end in cesarean section 
minus cesarean deliveries for 
obstructed labor or 
preeclampsia/eclampsia if the 
country’s cesarean section rate is less 
than or equal to 10%; or b) 100%, if 
the country’s cesarean section rate is 
greater than 10%.  
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# Intervention Need Coverage 

607 Excess cesarean 
section 

Per the WHO-recommended level of 10%,165 
we assumed that cesarean sections above 
that level are excess procedures.  

We assumed that all women receiving 
a cesarean section reported in DHS 
and other national surveys or in the 
WHO Global Health Observatory164 
occurring beyond the 10% WHO-
recommended level receive cesarean 
section care.  

608 Eclampsia 
management 

Eclampsia is the life-threatening onset of 
convulsions or coma resulting from high 
blood pressure and proteinuria associated 
with hypertensive disorders of pregnancy.89  

We assumed that need for eclampsia 
management is equivalent to the regional 
prevalence estimates of eclampsia from 
Abalos et al.129  

Following LiST and eclampsia 
management recommendations that 
require monitoring and the availability 
of intensive care, we assumed that 
coverage is equivalent to the 
proportion of deliveries in 
comprehensive EmOC facilities.94,166  

609 
Maternal sepsis 
case 
management 

Maternal sepsis is infection of the genital 
tract occurring any time between the 
rupture of membranes or labor and the 
42nd day postpartum in which one or more 
of the following are present: pelvic pain, 
fever (oral temperature of 38.5°C or higher 
on any occasion), abnormal vaginal 
discharge (with the presence of pus and/or 
an abnormal, foul odor) or delay in the rate 
of reduction of the size of the uterus (<2 
cm/day during the first 8 days).167  

Applying the assumptions behind Dolea and 
Stein’s estimates of the likelihood of 
maternal sepsis according to women’s care 
at delivery, we estimated the incidence of 
maternal sepsis as 2.5% of vaginal deliveries 
in facilities, 5.3% of cesarean deliveries and 
5% of deliveries outside of facilities.167  

In the all-needs-met scenario, we assumed 
that 2.5% of vaginal deliveries in facilities 
and 2.9% of cesarean sections need sepsis 
management.167 

Lacking specific coverage data, we 
assumed that coverage is equivalent 
to the proportion of deliveries in 
EmOC facilities.  

610– 
611 

Postpartum 
hemorrhage 
treatment 

Postpartum hemorrhage (PPH) is defined as 
blood loss of ≥500 ml within 24 hours after 
birth.89,168 
 

We assumed that coverage of PPH 
treatment and coverage of a second 
dose of tranexamic acid for continued 
bleeding is equivalent to the 
proportion of deliveries in 
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# Intervention Need Coverage 
Using estimates from Calvert et al.,169 we 
assumed that the following proportion of 
births were estimated to develop PPH: 9.5% 
of births with vaginal deliveries or assisted 
vaginal deliveries with active management 
of third stage of labor (AMTSL), and 21.9% of 
vaginal deliveries without AMTSL (see 
intervention 702 for estimates of AMTSL).  
 
In another intervention, we also accounted 
for the need of the estimated 30% of 
women with PPH who experience continued 
bleeding that requires a second dose of 
tranexamic acid. 170,171 
 
In the all-needs-met scenario, we assumed 
that all vaginal deliveries receive AMTSL, so 
we only assumed that 9.5% of births with 
AMTSL develop PPH and need treatment.  

comprehensive EmOC facilities.  

612 

Soil-transmitted 
helminth 
infection 
treatment for 
women with PPH 

We assumed that women with PPH in 
countries where soil-transmitted helminth 
parasite infection is endemic need 
treatment.89 WHO defines endemic levels as 
a prevalence of soil-transmitted helminth 
infections that exceeds 20%.114 (Prevalence 
data are from GBD 2017.)66 

We assumed that coverage is 
equivalent to coverage for treatment 
of PPH, i.e., the proportion of 
deliveries in comprehensive EmOC 
facilities.  

613 

Prereferral 
management of 
major labor 
complications 

Some women have major complications 
during pregnancy, delivery or the immediate 
postpartum period that cannot be managed 
at lower-level health facilities and require 
referral to higher-level facilities. 
 
We assumed that women with major 
complications of pregnancy, including 
severe preeclampsia, antepartum 
hemorrhage, PPH, obstructed labor, 
eclampsia and sepsis, who seek care from a 
health facility not equipped to provide 
comprehensive EmOC need prereferral 
management of complications.  

We assumed that coverage is 
equivalent to half of the proportion of 
comprehensive EmOC facility births 
out of all births in health facilities, 
because it is unrealistic to assume that 
all women needing a referral actually 
receive one.172  
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7. Care for noncomplicated deliveries 
The following interventions involving care for noncomplicated deliveries were applied to all women 
giving birth, whether live birth or stillbirth.  

# Intervention Need Coverage 

701 Routine vaginal 
delivery 

We assumed that all women giving 
birth need to deliver in a health 
facility and have a routine vaginal 
delivery if they do not experience 
complications requiring assisted 
vaginal delivery or a cesarean 
section.  

In the current scenario, we estimated the 
number of women receiving routine vaginal 
delivery care by subtracting the estimated 
number of deliveries that have an assisted 
vaginal delivery or cesarean section (see 
interventions 604–607) from all deliveries 
in a health facility. 
 
In the all-needs-met scenario, we assumed 
that all deliveries occur in a health facility.  

702 AMTSL  

AMTSL is an evidence-based, low-
cost intervention used to prevent 
PPH that includes administration 
of a uterotonic agent, controlled 
cord traction to support the uterus 
and uterine massage after delivery 
of the placenta.168,173 
 
We assumed that all women 
undergoing routine vaginal 
delivery or receiving assisted 
vaginal delivery care need AMTSL.  

We assumed that women who receive 
routine vaginal delivery care in a health 
facility and those who receive assisted 
vaginal delivery care in EmOC facilities 
receive AMTSL.  

 

8. Postnatal care 
The following postnatal interventions were applied to all women giving birth, whether live birth or 
stillbirth, except for breast-feeding counseling and support, which was applied only to women with live 
births. We included the need for and coverage of contraceptive counseling and services for all women 
wanting to avoid a pregnancy under the contraceptive interventions (see Section 4) and did not include 
them in postnatal care interventions. 

# Intervention Need Coverage 

801 Preventive postnatal 
care 

WHO recommends assessment and preventive 
care for maternal well-being within 24 hours 
after delivery.174 
 
We assumed that all women need this 
intervention after any delivery, either at home 
or in a facility.  

We assumed that coverage is 
equivalent to the proportion 
of women who reported 
receiving postnatal care within 
24 hours after delivery in DHS 
and other national surveys.  
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# Intervention Need Coverage 

802 Mastitis care 

Mastitis is an inflammatory condition of the 
breast that may or may not be accompanied by 
infection and can occasionally be fatal if 
inadequately treated.175 Mastitis is most 
common in the second and third week 
postpartum. 
 
We assumed that 15% of women giving birth 
need management of mastitis.158,176  

We assumed that coverage is 
equivalent to the proportion 
of women who reported any 
postnatal care (data from DHS 
Program STATcompiler).136  

803 Obstetric fistula repair 

Obstetric fistula is a hole that forms in the 
vaginal wall between the bladder, rectum or 
both as a result of obstructed labor. 
Consequences may include urinary 
incontinence, fecal incontinence, irritation of 
the skin of the vulva due to constant leaking 
and secondary amenorrhea. Treatment can 
include reconstructive surgery, postoperative 
care, and counseling and support.177 
 
Using rates from Dolea and AbouZahr,159 we 
assumed that 2.15% of women with untreated 
obstructed labor develop obstetric fistula. In 
the all-needs-met scenario, we assumed that 
there is no need for obstetric fistula treatment, 
as all obstructed labor would receive 
treatment. 

We assumed that coverage is 
equivalent to the proportion 
of deliveries in comprehensive 
EmOC facilities, because 
treatment can require surgery.  

804 
Breast-feeding 
counseling and 
support 

WHO recommends that women be counseled 
to breast-feed exclusively for 6 months after 
delivery, with 1 counseling session immediately 
after birth, 1 within the first week after birth, 1 
at 6 weeks postpartum and 1 at 5–6 months 
postpartum.178 As our estimates do not go 
beyond 6 weeks after delivery, we included 
only 2 sessions.  

We assumed that all women with live births 
need breast-feeding counseling and support. 

We assumed that coverage is 
equivalent to half the 
proportion of women with live 
births delivering in a health 
facility.  

 

9. Newborn care 
We included basic newborn interventions that are low-cost, are simple to perform and should be 
integrated with maternal health care. We did not include more complex, long-term care that is not 
always available in LMICs, such as neonatal intensive care or surgery for congenital abnormalities. We 
included interventions for six weeks after delivery. The interventions below apply only to live births. 
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# Intervention Need Coverage 

901 
Immediate 
newborn 
care 

After delivery, newborns require immediate drying, 
skin-to-skin contact and initiation of breast-
feeding.116 We assumed that all newborns need 
immediate care. 

Lacking specific coverage data, we 
assumed that coverage is 
equivalent to the proportion of 
deliveries in a health facility. 

902 
Neonatal 
resuscitation  

Newborns who experience birth asphyxia do not get 
enough oxygen before, during or after birth and 
need resuscitation.179 
 
We assumed that 4.5% of live births need neonatal 
resuscitation, using the midpoint of the incidence 
estimate reported by Wall et al.180 

Following LiST, we assumed that 
births in health facilities receive 
neonatal resuscitation, if needed.94  

903 

Newborn 
local 
infections 
treatment 

Newborn infections include conjunctivitis, infection 
of the umbilical stump and other local infections.  
 
We assumed that 10% of newborns develop some 
type of local infection at current levels of care. In 
the all-needs-met scenario, we reduced this to 5%, 
assuming that all newborns receive clean delivery 
care in facilities in this scenario.158  

Lacking specific coverage data, we 
assumed that coverage is 
equivalent to the proportion of 
deliveries in a health facility.  

904 
Kangaroo 
mother care 

Kangaroo mother care—defined as skin-to-skin 
contact between a mother and her newborn, 
frequent and exclusive or nearly exclusive breast-
feeding, and early discharge from the hospital—has 
been proposed as an alternative to conventional 
neonatal care for low-birth-weight infants.181–183 
Birth weight of less than 2,500 g (5.5 lbs.) is 
considered low birth weight.184  

We assumed that all premature births at 32–36 
weeks’ gestation, which is 72% of total premature 
births,146,147 and all small-for-gestational-age and 
low-birth-weight babies need kangaroo mother 
care.116 We used estimates of low birth weight from 
Blencowe et al.184 and estimates of preterm and 
small-for-gestational-age newborns from Lee  
et al.185 

Lacking specific coverage data, we 
assumed that coverage is 
equivalent to the proportion of 
deliveries in a health facility.  

905 
Low birth 
weight 
treatment 

We assumed that all premature births at 32–36 
weeks’ gestation, which is 72% of all premature 
births,146,147 and all small-for-gestational-age and 
low-birth-weight babies184,185 need supportive care.  

Following LiST, we assumed that 
coverage is equivalent to the 
proportion of deliveries in EmOC 
facilities.94 

906–907 

Newborn 
sepsis 
treatment 
with 
injectable 

Newborn sepsis treatment includes management 
with injectable antibiotics and full supportive care. 
We assumed that 10% of newborns develop sepsis, 
on the basis of a review of studies reporting rates of 
infection among infants through 60 days of life.186 

We assumed that coverage for 
injectable antibiotics is equivalent 
to the proportion of deliveries in a 
health facility. We assumed that 
coverage for full supportive care is 
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# Intervention Need Coverage 
antibiotics or 
with full 
supportive 
care  

We assumed that 90% of newborns with sepsis can 
be treated with injectable antibiotics, and 10% will 
require full supportive care.187 Thus, 9% of 
newborns need injectable antibiotics and 1% need 
full supportive care. 
In the all-needs-met scenario, we reduced the need 
by 50% from the current scenario because we 
assumed that immediate newborn care and safe 
delivery practices avert some sepsis infections.  

equivalent to the proportion of 
deliveries in EmOC facilities.  

908–910 

Newborn 
vaccines: 
hepatitis B, 
polio and 
BCG 

We included 3 vaccines recommended for all 
newborns at or within 6 weeks after birth: hepatitis 
B vaccine, polio vaccine and BCG vaccine for 
prevention of tuberculosis.188–190 As our estimates 
do not go beyond 6 weeks after delivery, we did not 
include vaccines recommended beyond 6 weeks. 
We assumed that all newborns need these vaccines.  

We assumed that coverage for all 3 
vaccines is equivalent to the 
proportion of newborns vaccinated 
against hepatitis B, the only 
representative newborn vaccine 
data available (data from 
UNICEF).191  

911 

Congenital 
syphilis 
treatment 

We assumed need for treatment for congenital 
syphilis for 3 categories of newborns in need: 1) 
newborns whose mothers have untreated syphilis, 
2) newborns whose mothers were treated with 
penicillin-based regimens, but the treatment was 
ineffective, and 3) newborns whose mothers were 
treated with non-penicillin-based regimens.121  

To estimate the proportion of newborns needing 
syphilis treatment, we estimated the number of 
pregnant women with infections (see interventions 
404–406). Then, to determine who may have been 
treated or not prior to giving birth, we used syphilis 
treatment rates (expressed as proportions) from 
Korenromp et al.122 We assumed the following for 
each category of need:  

1) Using estimates from Gomez et al.,192 we 
determined that 25.6% of pregnancies 
experienced by women with untreated syphilis 
end in stillbirth or miscarriage, meaning that 
74.4% end in live births. Gomez et al. also 
estimated that 15.5% of newborns born to 
women with untreated syphilis have clinical 
evidence of syphilis.192 Therefore, we calculated 
that 20.8% of newborns born to women with 
untreated syphilis have clinical evidence of 
syphilis and need treatment (15.5%/74.4% = 
20.8%).  

Lacking specific coverage data, we 
assumed that coverage is 
equivalent to the proportion of 
births delivered in a health facility. 
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2) Korenromp et al. estimated that treatment 

during pregnancy reduces clinical disease in 
infants by 97%.122 Therefore, we calculated that 
0.624% of newborns born to mothers with 
treated syphilis have clinical syphilis (3% * 
20.8% = .624%). We applied our calculation to 
newborns whose mothers were screened and 
treated with penicillin-based regimens during 
ANC to estimate newborns whose mothers had 
ineffective penicillin-based treatment. 

3) We assumed that 10% of women who received 
treatment were treated with non-penicillin-
based regimens because they reported allergy 
to penicillin.193–195 We assumed that newborns 
born to women with non-penicillin-based 
treatment regimens need treatment for 
congenital syphilis.  

 
In the all-needs-met scenario, we assumed that all 
pregnant women with syphilis were identified and 
treated, but that newborns whose mothers 
received a non-penicillin-based regimen require 
treatment for congenital syphilis.  

912 

Neonatal 
gonococcal 
conjunctivitis 
treatment 

WHO recommends treatment of gonococcal 
conjunctivitis in newborns.123 We assumed need for 
treatment of neonatal gonococcal conjunctivitis for 
the following categories of newborns:  

1) We assumed that newborns born to women 
infected with gonorrhea who were not treated 
during pregnancy are at risk of conjunctivitis. 
However, of these newborns, some receive 
prophylaxis as part of immediate newborn care 
(intervention 901), resulting in a 70% reduction in 
conjunctivitis.196 

2) The remaining newborns (i.e., who do not receive 
immediate newborn care or for whom the 
prophylaxis is ineffective) have a 40% risk of 
developing conjunctivitis because of untreated or 
ineffective treatment of gonorrhea at delivery.197,198 

Lacking specific coverage data, we 
assumed that coverage is 
equivalent to the proportion of 
births delivered in a health facility. 

913 

Neonatal 
chlamydial 
conjunctivitis 
treatment 

WHO recommends treatment of chlamydial 
conjunctivitis in newborns.123 We assumed need for 
treatment of neonatal chlamydial conjunctivitis for 
the following categories of newborns:  

Lacking specific coverage data, we 
assumed that coverage is 
equivalent to the proportion of 
births delivered in a health facility. 
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1) We assumed that newborns born to women 
infected with chlamydia who were not treated 
during pregnancy are at risk of conjunctivitis. 
However, of these newborns, some receive 
prophylaxis as part of immediate newborn care 
(intervention 901), resulting in a 70% reduction in 
conjunctivitis.196  

2) The remaining newborns (i.e., who either do not 
receive immediate newborn care or for whom the 
prophylaxis is ineffective) have a 40% risk of 
developing conjunctivitis because of untreated 
chlamydia at delivery.199,200 

 

10. HIV care for pregnant/postpartum women and their newborns 
Pregnancy-related HIV care includes interventions for diagnosing and treating HIV in women during 
pregnancy and newborns for six weeks after delivery, at which point it is assumed that antiretroviral 
therapy (ART) costs are transferred to existing HIV/AIDS programs. For pregnant women, we considered 
only women giving birth, whether live birth or stillbirth. 

Women living with HIV who present for pregnancy-related care who are thought to already be taking 
ART (under the Option B+ regimen) are not included in the estimated number of pregnant women living 
with HIV who need ART in AIU-2019.201 However, women living with HIV who are deemed to be 
following less-effective regimens (e.g., Option A) were grouped with women not taking ART and in need 
of treatment. 

For all pregnancy-related HIV interventions, we followed WHO guidelines201 and used available UNAIDS 
2018 estimates, supplemented by data from Avenir Health’s Spectrum AIDS Impact Model when UNAIDS 
estimates were unavailable,96,202,203 and national surveys for the number of ANC visits. For countries 
missing UNAIDS or Spectrum data and with a generalized HIV epidemic, we imputed weighted 
subregional estimates. For countries missing UNAIDS or Spectrum data and with a nongeneralized HIV 
epidemic, we imputed the unweighted LMIC average because geographic subregional estimates were 
less informative than a typical LMIC with a nongeneralized HIV epidemic. 

Some interventions were only applicable to countries with a generalized HIV epidemic, in accordance 
with WHO guidelines,201 and are noted. Countries with an HIV prevalence greater than 1% were 
classified as having a generalized HIV epidemic.204 We calculated country-specific HIV prevalence rates 
among pregnant women using the number of women in need of prevention of mother-to-child 
transmission (PMTCT) and the total number of births from the Spectrum AIDS Impact Model.96  

# Intervention Need Coverage 

1001 
Voluntary HIV 
counseling and testing: 
1st test opportunity 

WHO recommends routine testing and 
counseling during the first ANC visit for 
all pregnant women who are not using 
ART.201 Women already using ART should 

We assumed that coverage is 
equivalent to the proportion of 
women who receive HIV testing 
during ANC (data from DHS). 
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# Intervention Need Coverage 
not be retested during pregnancy 
because of the risk of a false negative 
diagnosis.  

We estimated women in need to be all 
women giving birth who were not using 
effective ART regimens before 
pregnancy.96,202,203 

1002 

Confirmatory testing and 
counseling for women 
screened as HIV-positive 
at 1st screening 

WHO recommends that women who test 
positive for HIV during pregnancy receive 
an explanation of their results and 
diagnosis; counseling on health risks; 
referrals for other support services; and 
counseling for PMTCT of HIV that 
includes ART, partner testing, 
tuberculosis testing and HIV testing for 
the newborn.201 

We estimated need to be equivalent to 
all pregnant women giving birth and who 
are living with HIV and were not using 
ART before pregnancy.96,202,203  

In countries with a generalized HIV 
epidemic, we assumed that 
coverage is equivalent to the 
proportion of women who initiated 
ART during pregnancy and started 
the treatment regimen ≥4 weeks 
before delivery.96,202,203 In countries 
without a generalized HIV epidemic, 
we assumed that coverage is 
equivalent to the proportion of 
women who initiated ART during 
pregnancy.96,202,203  

1003 
Voluntary HIV 
counseling and testing: 
2nd test opportunity  

Because of the increased risk of infection 
during pregnancy, WHO recommends 
retesting for HIV-negative women living 
in high-prevalence settings during the 
third trimester, during labor or 
postpartum.201  

In countries with a generalized HIV 
epidemic, we estimated that need is 
equivalent to the proportion of women 
giving birth who were not using ART 
before pregnancy and had not initiated 
ART during pregnancy as a result of the 
1st test.96,202,203  

In countries with a generalized HIV 
epidemic, we assumed that 
coverage is equivalent to the 
proportion of women giving birth 
who had at least 4 ANC visits and 
received their HIV test results. The 
data on ANC visits and receipt of HIV 
test results during ANC come from 
the DHS.  

1004 

Confirmatory testing and 
counseling for women 
screened as HIV-positive 
at 2nd screening 

In countries with a generalized HIV 
epidemic, we estimated that need for 
confirmatory testing and counseling after 
the 2nd screening is equivalent to the 
proportion of women giving birth who 
are living with HIV and were not using 
ART before pregnancy and had not 
initiated ART at ≥4 weeks prior to 
delivery.96,202,203 

In countries with a generalized HIV 
epidemic, we assumed that 
coverage is equivalent to the 
proportion of women living with HIV 
who initiated ART <4 weeks prior to 
delivery.96,202,203 
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1005 
ART for women 
diagnosed as living with 
HIV during ANC  

All pregnant women diagnosed with HIV 
during pregnancy require ART 
initiation.201 
 
We assumed that need is equivalent to 
the proportion of women giving birth 
who are living with HIV and not using 
ART.96,202,203 

We assumed that coverage is 
equivalent to the proportion of 
women living with HIV who initiate 
ART during ANC. The data for timing 
of ART initiation in relation to 
pregnancy (before or during) come 
from the Spectrum AIDS Impact 
Model.96,202,203 

1006–
1007 

Early infant diagnosis: 
women living with HIV 

HIV may be transmitted to newborns 
during pregnancy, delivery or breast-
feeding. Early infant diagnosis, or testing 
for infants exposed to HIV, is 
recommended for all newborns born to 
women living with HIV.201 We assumed 
that women living with HIV include those 
using ART prior to pregnancy and those 
who initiated ART during pregnancy. We 
calculated need for two interventions 
that require different testing protocols, 
depending on a newborn’s HIV status.  

1) We assumed that the proportion of 
newborns born with HIV is equivalent to 
the proportion of women giving birth 
who were using ART prior to delivery, 
multiplied by the country-specific 
mother-to-child transmission rate at 6 
weeks, which accounts for timing of ART 
initiation and use.96,202,203  

2) We assumed that the proportion of 
newborns born without HIV and born to 
women living with HIV is equivalent to 
the proportion of women giving birth 
who were using ART prior to delivery, 
multiplied by the inverse of the mother-
to-child transmission rate at 6 
weeks.96,202,203  

In the all-needs-met scenario, we used 
the same formulas but applied the 
mother-to-child transmission rate for 
pregnant women living with HIV who 
were using ART before pregnancy,96,202,203 
because we assumed that all women will 

We assumed that coverage is 
equivalent to the proportion of 
newborns with early infant diagnosis 
(estimates from UNAIDS).205 
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use ART during pregnancy in this 
scenario.  

1008–
1009 

ART for newborns born 
to women living with HIV  

WHO recommends infant prophylaxis 
with ART for breast-fed newborns of 
mothers receiving ART and for newborns 
born to women living with HIV because 
these infants are at high risk of acquiring 
HIV whether or not they are breast-
fed.201 Newborns are considered at high 
risk of acquiring HIV if they are: 1) born to 
women with established HIV infection 
who had received <4 weeks of ART at the 
time of delivery, 2) born to women with 
established HIV infection who have a viral 
load >1000 copies/ml in the 4 weeks 
before delivery, if viral load 
measurement is available, 3) born to 
women with incident HIV infection during 
pregnancy or breast-feeding, or 4) born 
to women identified as living with HIV for 
the first time during the postpartum 
period. 

Given the available data in the Spectrum 
AIDS Impact Model, we identified two 
interventions that assumed need for ART 
for newborns born to: 1) women with 
established HIV infection who had 
received <4 weeks of ART at the time of 
delivery, regardless of breast-feeding 
status, or 2) breast-feeding women who 
had received ART ≥4 weeks prior to 
delivery.96,202,203 

This is likely an underestimate of need 
because we could not estimate the need 
for all high-risk groups detailed above.  

For the first intervention, we 
assumed that coverage is equivalent 
to the proportion of women living 
with HIV who were not using ART 
before pregnancy or ≥4 weeks prior 
to delivery who had received ART <4 
weeks before delivery (estimates 
from the Spectrum AIDS Impact 
Model).96,202,203 
 
For the second intervention, we 
assumed that all newborns born to 
breast-feeding women who had 
received ART ≥4 weeks prior to 
delivery are identified as needing 
ART and receive it. 

 

5.5. Adolescent data gaps and assumptions 
All of the pregnancy-related and newborn care interventions were estimated for pregnant women of 
reproductive age and adolescent women (aged 15–19). We obtained adolescent-specific data for some 
interventions, but many of the data sources for need and coverage lack adolescent-specific data.  
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None of our need assumptions were age-specific, and we therefore assumed the same need for 
pregnant women of reproductive age and adolescent women. One exception is the proportion of 
women with Type 3 FGM (intervention 430), which is from the DHS Program STATcompiler and is  
age-specific.136  

We had adolescent-specific data for all coverage estimates sourced from DHS and other national 
surveys. The exceptions were:  

• The proportion of women giving birth who slept under an insecticide-treated bed net and those 
undergoing intermittent preventive treatment in pregnancy (interventions 415 and 416), which 
come from the DHS Program STATcompiler136 and were not age-specific, so we assumed the 
same coverage for women of reproductive age and adolescent women 

• Data from UNAIDS and Avenir Health’s Spectrum AIDS Impact Model96,202,203 were not  
age-specific, so we assumed the same pregnancy-related HIV coverage for women of 
reproductive age and adolescent women.  

5.6. Stata do-files 
The AIU-2019 Pregnancy-related and newborn care master do-file.do provides a description of the 
purpose and summary of analysis steps for each Stata do-file within the pregnancy-related and newborn 
care component of this analysis.  

5.7. Tables 
The relevant appendix tables for this section are:  

• Methodology Report Appendix Table MA5.1: Data sources used to estimate need and coverage 
for pregnancy-related and newborn care interventions, by LMIC 

• Methodology Report Appendix Table MA5.2: Interventions expected to be performed in health 
care facilities by level of care 

• Methodology Report Appendix Table MA5.3: Number of live births and proportion of live births 
among women aged 15–49 who needed and received selected ANC interventions, according to 
selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA5.4: Number of live births and proportion of live births 
among women aged 15–49 delivered in a health facility; and percentage distribution of those 
births, by delivery type—all according to selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA5.5: Proportion of live births among women aged 15–
49 and of newborns who needed and received care for major complications, according to 
selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA5.6: Number of live births and proportion of live births 
among women aged 15–49 who received ANC and delivered in a health facility, according to 
LMIC, 2019 

• Methodology Report Appendix Table MA5.7: Number of live births and proportion of live births 
among women aged 15–49 who received ANC and delivered in a health facility, according to 
age-group, household wealth and selected grouping of LMICs, 2019 

https://osf.io/pfrmu/
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.2.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.4.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.5.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.6.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.7.xlsx
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• Methodology Report Appendix Table MA5.8a: Percentage distribution of induced abortion 
methods, by method group, for safe abortions 

• Methodology Report Appendix Table MA5.8b: Percentage distribution of induced abortion 
methods, by method group, for less safe abortions 

 
 
 
 
 
 
 
 

  

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.8.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.8.xlsx
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Section 6: STIs 
6.1. Objective 
This section summarizes the approach for estimating need and coverage for treatment of four major 
curable STIs—chlamydia, gonorrhea, trichomoniasis and syphilis—in women of reproductive age in 
LMICs. (Section 5 includes management of syphilis, chlamydia and gonorrhea for pregnant women only.)  

 

6.2. Key terms and definitions 
• STI incidence refers to the number of new infections expected in a given year. 

• STI diagnosis can be done via etiological testing or syndromic management. In AIU-2019, for 
women of reproductive age, STI diagnosis is assumed to occur via syndromic management, 
where a health care provider observes a cluster of symptoms, or a syndrome, that is indicative of 
an STI. Etiological testing involves diagnosing an STI by conducting a diagnostic test for the 
specific disease-causing pathogen. Although the WHO 2016–2021 strategy for reducing STIs 
includes guidance on etiological testing, where feasible, in AIU-2019, etiological testing is not 
included when estimating the costs of managing STIs for women of reproductive age because of 
the lack of data on the availability of this service.  

• STI treatment can be pathogen-specific when the pathogen is known, or it can involve offering a 
combination of medications to treat all suspected causative pathogens. For AIU-2019, all 
treatment is pathogen-specific. 

 

6.3. Analysis approach 
The AIU-2019 estimates of need and coverage for treatment of major curable STIs are influenced by a 
number of key assumptions. Figure 6.1 outlines the conceptual framework. Need for treatment is 
estimated using STI incidence data. Although untreated STIs can result in numerous short- and long-
term sequelae, we focused on PID caused by untreated chlamydia or gonorrhea and infertility caused by 
untreated PID to quantify the impact of STI services. In the all-needs-met scenario, where all infections 
are treated, progression to PID is eliminated, as is the potential for untreated PID from these infections 
to progress to infertility.  
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Figure 6.1. Conceptual model for STI need, coverage and impact calculations by scenario, for women 
of reproductive age 

   

6.4. Data sources 
We used the following data sources to estimate need, coverage and impact in terms of rate of disease 
progression: 
 

Data STI or condition Geographic 
level 
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Need 
STI incidence 
among women 

Estimated for all 4 major 
curable STIs 

Estimates by 
WHO region206 

Rowley et al. 2016125 

Symptomatic rate 
in infected 
individuals  

Chlamydia 
Constant for 
all LMICs 

Newman et al.126 Suppl. File 4 
Gonorrhea 
Syphilis Expert opinion 
Trichomoniasis Cotch et al. 1997207 

Coverage  
STI treatment 
coverage  

Assumed to be the same for 
all 4 major curable STIs 

Country-
specific 

DHS 

Women aged 15–49 
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Data STI or condition Geographic 
level 

Sources 

Impact  
Rate of infection 
and disease 
progression  

From untreated chlamydia or 
gonorrhea to PID 

Constant for 
all LMICs  

WHO 2006–2015 strategy on STI 
prevention and control208 

From untreated PID to 
infertility 

Constant for 
all LMICs 

WHO 2006–2015 strategy on STI 
prevention and control208 

 

6.5. Estimation approach 
Need and coverage: STIs 
The numbers of women acquiring chlamydia, gonorrhea, syphilis or trichomoniasis—and thus needing 
treatment—in 2019 were estimated by multiplying regional estimates of disease incidence in 2016 
among women aged 15–49125 by 2019 population numbers of women aged 15–49 (see Methodology 
Report Appendix Table MA6.1). Unfortunately, data are lacking on how many women infected with each 
STI were infected more than once in a year or how many were infected with more than one of the four 
major curable STIs. We therefore followed WHO precedents, assuming that the estimated sum of cases 
represented the total number of infected women in 2019.209,210 To estimate the number of infected 
women who were asymptomatic, we multiplied the number of women newly infected with each of the 
four STIs by the proportion expected to be asymptomatic (see Methodology Report Appendix Table 
MA6.1).126,207  

In the current scenario, we assumed that coverage for STI treatment was equivalent to the proportion of 
symptomatic women who sought treatment or advice from a medical source, as reported in DHS. For 
countries without DHS data, we used the weighted subregional, proxy subregional or regional estimates. 
In the current scenario, we assumed that none of the other infected women received treatment (i.e., 
asymptomatic women and those with symptoms who did not seek medical care). In the all-needs-met 
scenario, we assumed that all women with any of the four STIs received treatment, regardless of 
whether they were symptomatic.  

Need and coverage: PID 
Using the most recent estimate available from the literature, we assumed that 40% of women with 
untreated chlamydia or gonorrhea developed PID and required treatment.208 We did not estimate the 
number of PID cases from other causes. Because of a lack of other available data, we assumed that 
coverage for receiving PID treatment was equivalent to coverage for STI treatment (i.e., the proportion 
of symptomatic women who sought treatment or advice from a medical source, as reported in DHS). In 
the all-needs-met scenario, no women required PID treatment because all women with chlamydia and 
gonorrhea were treated, and thus no cases progressed to PID. 

Impact 
Using recent available estimates, we assumed that 25% of women with PID who did not receive 
treatment would develop infertility.208 These cases would be averted in the all-needs-met scenario. 
Together, the averted PID and averted infertility constituted the impact of STI treatment for women of 
reproductive age. 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-6.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-6.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-6.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-6.1.xlsx
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We did not estimate the number of cases of infertility in women from other causes, nor did we estimate 
the need, impact or cost of diagnosing or treating infertility. In addition, although we acknowledge that 
STIs can lead to many adverse outcomes in pregnant women and their newborns, we did not estimate 
the number of pregnant or postpartum women or newborns with other adverse outcomes from an STI 
infection. 

6.6. Stata do-files 
The AIU-2019 STI master do-file.do provides a description of the purpose and summary of analysis steps 
for each Stata do-file within the STI treatment component of this analysis.  

6.7. Tables 
The relevant appendix table for this section is:  

• Methodology Report Appendix Table MA6.1: STI incidence by WHO region 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://osf.io/xgwnz/
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-6.1.xlsx
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Section 7: Impacts of Interventions 
7.1. Objective 
We estimated the impacts of SRH services on key outcomes: unintended pregnancy, maternal deaths, 
newborn deaths, PID and infertility (Figure 7.1). This section describes the data sources used and 
analysis approach for estimating the impacts of contraceptive and pregnancy-related and newborn care 
on unintended pregnancy, maternal deaths and newborn deaths. (Section 6 describes the impact of 
treatment for major curable STIs on PID and infertility.) 

We calculated impact over the four scenarios described in Section 2.2. The impact of current care is the 
difference in health outcomes between the current levels of care and the hypothetical no-provision-of-
care scenario. The difference in impacts between the all-needs-met scenario and the current scenario 
represents the additional impact of fully meeting women’s needs for services. 

Figure 7.1. Impact of health services on health outcome measures 

7.2. Overview and data sources: unintended pregnancies 
We measured the impacts of contraceptive use with respect to the estimated number of unintended 
pregnancies and the associated outcomes of these pregnancies (i.e., live births, stillbirths, miscarriages 
and induced abortions). To estimate the number of unintended pregnancies, we multiplied the numbers 
of contraceptive users and nonusers in need within each five-year age-group by the age- and method-
specific use-failure rates and pregnancy rate of nonusers in need. We then adjusted these unintended 
pregnancy estimates to align with the 2019 pregnancy outcome distribution, which was derived from 
model-based estimates of unintended pregnancy.12,49 We estimated this impact under scenarios of no 
contraceptive use, current levels of use and when all women wanting to avoid a pregnancy are using 
modern contraceptives (as described in Section 2). 

Table 7.1 describes the sources for each method-specific, use-failure rate used in calculating unintended 
pregnancies in AIU-2019. The age- and method-specific use-failure rates are in Methodology Report 
Appendix Table MA7.1. 

Impact of: 

    Health services                   on                Health outcomes 

Modern contraceptive 
care 

Pregnancy-related and 
newborn care 

 

Treatment for 4 major, 
curable STIs 

Unintended pregnancy 
and maternal deaths 

 
Maternal and newborn 

deaths 

 

PID and infertility 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.1.xlsx
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Table 7.1. Sources and descriptions of method-specific use-failure rates 
Contraceptive method  Description Source 
Modern methods 

Pill 
Age-specific, 12-month use-failure rate 
estimates from a pooled analysis by Bradley et 
al. of 16 surveys assessed as having the most 
reliable data among available DHS in LMICs.79 

Bradley et al.79 
 

Injectable 
Male condom 

IUD 
Implant 
FABMs  Arévalo et al.211 
Female/male 
sterilization 

 Trussell 2011212 

LAM We assumed a LAM use-failure rate of 1% for 6 
months213 and half of the 12-month condom use-
failure rate for the remaining 6 months.79 

Van der Wijden213 and 
Bradley et al.79 

Patch/ring  
Lacking method-specific data, we used the 
Bradley et al.79 pill use-failure rate. 

Bradley et al.79  
 Emergency 

contraception 
Internal (female) 
condom  Lacking method-specific data, we used the 

Bradley et al.79 male condom use-failure rate. 
Bradley et al.79  
 Other modern methods 

Traditional methods 

Periodic abstinence Age-specific, 12-month use-failure estimates 
from a pooled analysis by Bradley et al. of 16 
surveys assessed as having the most reliable 
data among available DHS surveys in low- and 
middle-income countries.79 

Bradley et al.79 
 

Withdrawal 

Long-term abstinence, 
breast-feeding and 
other traditional 
methods 

We used the average failure rates for all women 
for periodic abstinence and withdrawal from 
Bradley et al. to estimate the rate for users of 
other traditional methods. 

Bradley et al.79 
 

 
Pregnancy rate for nonusers in need 
For the pregnancy rate for women wanting to avoid a pregnancy but not using a contraceptive method, 
we used a rate of 40%.214 The commonly used estimate of 85% represents the estimated pregnancy rate 
during the first 12 months of couples attempting to get pregnant.212,215 The 40% pregnancy rate is likely 
more realistic for a general population of couples who want to avoid a pregnancy but are not using a 
contraceptive method, because it reflects probable lower levels of sexual activity and fecundity among 
actual nonusers—many of whom have not become pregnant despite being sexually active and not using 
a method for more than 12 months.212,214,216,217 Also, using the DHS approach to categorizing women 
using no contraceptive method as having unmet need, we considered women who identified their 
current pregnancy as unintended or were experiencing postpartum amenorrhea after an unintended 
pregnancy to be nonusers wanting to avoid a pregnancy.72 The inclusion of these women in the group of 
nonusers in need further lowered the overall pregnancy rate for this group.  
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7.3. Analysis approach: unintended pregnancies 
We followed three basic steps to calculate unintended pregnancies (illustrated in Figure 7.2):  

1. We calculated initial unintended pregnancies using the age- and method-specific use-failure 
rates and pregnancy rate of nonusers in need. 

2. We then adjusted these unintended pregnancy estimates to align with the estimated total 
number of unintended pregnancies in 2019, which was derived from a robust Bayesian 
hierarchical time-series model of unintended pregnancy and abortion.12,49 Because we assumed 
the pregnancy rate for nonusers in need, we were able to calibrate this pregnancy rate against a 
robust external source. Details on the calculation of the total number of unintended pregnancies 
in 2019 using these Bayesian estimates can be found in Section 3.3. 

3. Using country-specific adjustment ratios, we calculated an estimate of unintended pregnancies 
for current levels of care, for the scenario where there is no modern contraceptive use and for 
the scenario where all modern contraceptive needs are met. 

All data used in our calculations to determine unintended pregnancies are country-specific, except for 
the use-failure rates and pregnancy rate of nonusers in need.  
 

Figure 7.2. Calculation and adjustments of unintended pregnancies 
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1. Initial estimates  

To estimate the number of unintended pregnancies, we multiplied the numbers of contraceptive users 
and nonusers in need within each five-year age-group by the age- and method-specific use-failure rates 
and pregnancy rate of nonusers in need for each country. This calculation assumes that all users of a 
specific method in an age-group had the same average use-failure rate, with no adjustments for 
differences by marital status, childbearing intention or country of residence. We refer to these estimates 
of unintended pregnancy as the “initial” estimates. 

2. Adjustment to total number of unintended pregnancies calculated using model-based estimates 

We adjusted our initial unintended pregnancy estimates to align with the total number of unintended 
pregnancies in 2019 calculated using the Bayesian hierarchical time-series model estimates of 
pregnancy.12 The resulting initial number of unintended pregnancies for LMICs (87 million) was lower 
than the total number of unintended pregnancies calculated from the model-based estimates (111 
million) in 2019. A mismatch between the two estimates is not surprising: the initial pregnancy rate 
refers to the first 12 months of use while exposed to the chance of becoming pregnant; however, use-
failure rates tend to decrease over time, and women wanting to avoid a pregnancy have varying lengths 
of method use. Also, estimating total unintended pregnancies in a year’s time from annual use-failure 
rates and numbers of users on the basis of survey responses assumes that the need and method-use 
distribution from a one-point-in-time survey reflects annual use patterns. 

To make this adjustment, we calculated country-level adjustment ratios by dividing the estimated 
number of unintended pregnancies in 2019 calculated from the model-based estimates by the initial 
number of unintended pregnancies for that country. We multiplied the resulting ratio for each country 
to the use-failure rate for each method and the pregnancy rate for nonusers in need. This adjustment 
ensured that the total number of unintended pregnancies in each country in the current use scenario 
would equal the total number of unintended pregnancies in 2019, and that the relationship between the 
initial pregnancy rate across method-use categories (including nonuse) would be maintained. 
Methodology Report Appendix Table MA7.2 shows the adjustment ratios and the estimated 
distributions of unintended pregnancies in 2019 by contraceptive method, according to selected 
groupings of LMICs. The overall adjustment ratio for women wanting to avoid a pregnancy in LMICs  
was 1.28. 

3. Unintended pregnancy calculations by scenario 

We multiplied the adjusted use-failure rates and the pregnancy rate for nonusers in need by the 
numbers of women wanting to avoid a pregnancy using each contraceptive method or nonusers in need, 
respectively, in the no care and all-needs-met scenarios to estimate the numbers of unintended 
pregnancies under the different contraceptive-use scenarios. We assumed that the proportion of 
women wanting to avoid a pregnancy and in need of contraceptives and the mix of modern 
contraceptives used remained constant across scenarios. 

7.4. Overview and data sources: maternal and newborn mortality 
We estimated the impact of health services on cause-specific maternal and newborn mortality using 
estimates of effectiveness of interventions from LiST.94 To estimate the numbers of deaths by cause of 
death for a single intervention or group of interventions, we multiplied the effectiveness and affected 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.2.xlsx
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fraction(s) and applied this product to the numbers of women and newborns in each scenario who 
received or had unmet need for each intervention.  

Table 7.2. Data sources used in impact estimation on maternal and newborn mortality 
Indicator Definition Source(s) 

Maternal deaths Death during pregnancy, childbirth or up to 42 
days after the pregnancy ended 

Number of maternal deaths from UN 
MMEIG;65 cause-of-death distribution 
from GBD 201764 

Newborn deaths Death in the first 28 days of life 
Number of newborn deaths from UN 
IGME;70 cause-of-death distribution 
from WHO-MCEE71  

Intervention 
effectiveness 

Proportion of deaths due to a specific cause 
that are reduced by the intervention LiST94 

Affected fraction 
Proportion of deaths due to a specific cause 
that might potentially be affected by a specific 
intervention 

LiST94  

See Sections 3.5 and 3.6 for details on how we calculated cause-specific deaths. 

7.5. Analysis approach: maternal and newborn mortality 
Estimating the total impact of maternal and newborn care on mortality is difficult because studies 
typically assess the impact of specific interventions in isolation. Where available, we used cause-specific 
effectiveness of interventions aimed at reducing maternal and newborn deaths from specific causes 
from LiST.94 We matched the AIU-2019 and LiST interventions to the extent possible. We used numbers 
of women with live births and stillbirths and numbers of newborns covered and not covered by each 
intervention and the estimated numbers of deaths for relevant causes from country-level mortality 
estimates. Using data from the current scenario for 2019, we estimated the rates of death from a 
specific cause among all women with births or all newborns who received no care relevant to that cause 
of death. We calculated death rate(s) for those receiving relevant care using the reduction from the no 
care death rate as estimated from LiST effectiveness and affected fraction(s). 

We estimated cause-specific maternal and newborn mortality rates for the following causes: 

Table 7.3. Causes of maternal and newborn mortality 
Maternal death cause Newborn death cause 
Antepartum or intrapartum hemorrhage Tetanus 
Postpartum hemorrhage Prematurity 
Hypertensive disorder of pregnancy  Birth asphyxia or trauma 
Sepsis Acute respiratory infection  
Ectopic pregnancy  Sepsis or other infectious condition of the 

newborn, including meningitis and encephalitis 
Other direct cause, including obstructed labor  
Unsafe abortion  
Safe abortion   
Miscarriage at 14–27 weeks’ gestation  
Indirect cause, including death aggravated by 
HIV/AIDS 
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AIU-2019 likely underestimates impact on maternal and newborn mortality for two reasons. First, when 
AIU-2019 had an intervention that LiST did not have information on intervention effectiveness and 
affected fractions, we assumed no impact on maternal or newborn deaths for that intervention. 
Likewise, LiST contained some interventions that were not included in AIU-2019 or outcomes that could 
not be matched with how we estimated them. As a result, some interventions that would impact 
newborn mortality were not captured in AIU-2019. The causes of death for which we could not estimate 
impacts were newborn mortality from diarrhea, other communicable conditions, congenital anomalies, 
other noncommunicable diseases, HIV/AIDS and injuries.  

Tables 7.4 and 7.5 illustrate the calculations for estimating impact with two examples: 1) only one 
intervention associated with a cause of death and 2) multiple interventions associated with a cause  
of death.  

Example 1: Impact calculation with one intervention (ectopic pregnancy case management) 

This example illustrates how we estimated cause-specific mortality rates for ectopic pregnancy and the 
data inputs used for this estimation. In this case, there is only one intervention—ectopic pregnancy case 
management—associated with the cause of death. As described in Section 5, we estimated that the 
number of ectopic pregnancies was equal to 2% of live births plus induced abortions, on the basis of an 
analysis of data from the early 1990s by researchers at the Centers for Disease Control and 
Prevention.108 We assumed that coverage for ectopic pregnancy case management was equivalent to 
the proportion of deliveries in comprehensive EmOC facilities. 

Using these data inputs, we estimated the rate of cause-specific death in a no-care scenario. The 
difference between estimated deaths from the no care mortality rate and the mortality rate with care is 
the impact of the intervention on reducing cause-specific maternal death.  

First, we multiplied the effectiveness (column D) by the affected fraction (column E). The product 
(column F) was used to calculate the ineffectiveness (column G). This ineffectiveness reflects the 
proportion of women for whom the intervention is ineffective at preventing maternal death.  
 

Table 7.4. Data inputs used in estimating impact on maternal mortality—one intervention example 
A B C  D E  F G 
Cause of 
maternal 
death 

Intervention No. treated Effectiveness  Affected 
fraction 

Effectiveness 
(effectiveness 
* affected 
fraction) 

Ineffectiveness (1 
– effectiveness) 

Ectopic 
pregnancy 

Ectopic 
pregnancy 
case 
management 

No. of ectopic 
pregnancies 
with 
treatment 

0.9 1 0.9 * 1 = 0.9 1 – 0.9 = 0.1 
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Second, using the ineffectiveness and estimates of women with cause-specific treatment, we estimated 
the no care mortality rate. We know that the number of cause-specific deaths is equal to: 
 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑠𝑠 = (#𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 ∗ 𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) +  

                                                              (# 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ∗ 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ∗ 𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) 

 

Using this equation, we then solved for the no care mortality rate (deaths per 100,000 live births and 
stillbirths) in the equation below. 
 

No care mortality rate ectopic = 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑠𝑠𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 + 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑁𝑁𝑁𝑁 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

 

 

Mortality rate with care ectopic = 𝑁𝑁𝑁𝑁 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒  

 

 

Example 2: Impact calculation with multiple interventions (maternal sepsis) 

This example illustrates how we estimated cause-specific mortality rates for maternal sepsis, for which 
multiple interventions have been shown to reduce the likelihood of this cause of death. When more 
than one intervention was relevant for a cause of death, the calculation was expanded to take into 
account:  

a) The numbers of women giving birth treated by each intervention (column C) and the total 
number not covered by the relevant interventions (calculated as all women giving birth minus 
those covered) 

b) The joint effectiveness, estimated by applying each successive intervention’s product of 
effectiveness and affected fraction to the proportion of potential 100% effectiveness remaining 
after accounting for other interventions (column G) 

For example, if women giving birth received all three interventions for sepsis, their sepsis-related death 
rate would be 0.059 of the death rate for those receiving none of these interventions.  
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Table 7.5. Data inputs used in estimating impact on maternal mortality—multiple intervention examples 
A B C D E F G H 
Cause of 
maternal 
death 

Intervention No. treated 
(stepped coverage 
with multiple 
interventions) 

Effectiveness  Affected 
fraction 

Effectiveness 
(effectiveness 
* affected 
fraction) 

Effectiveness 
of multiple 
interventions 

Ineffectiveness 
(1 – 
effectiveness) 

Sepsis 

Antibiotics 
for PPROM 

# of women with 
coverage for 
antibiotics for 
PPROM 

0.8 0.33 0.8 * 0.33 = 
0.264 

0.264 1 – 0.264 = 
0.736 

Clean birth 
practices in 
assisted 
delivery 

# of women with 
facility delivery –  
# of women with 
coverage for 
antibiotics with 
PPROM 

0.6 1 0.6 * 1 = 0.6 0.264 + (1 – 
0.264) * 0.6 =  
0.706 

1 – 0.706 = 
0.294 

Maternal 
sepsis case 
management 

# of women with 
care for maternal 
sepsis – # of 
women with 
facility delivery –  
# of women with 
coverage for 
antibiotics with 
PPROM 

0.8 1 0.8 * 1 = 0.8 0.706 + (1 – 
0.706) * 0.8 =  
0.941 

1 – 0.941 = 
0.059 

Note: Order of interventions does not affect calculations. 
 

No care mortality rate sepsis (per 100,000 live births and stillbirths) = 

 
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
           (Ν𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃        ∗ Ι𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃         + 
             Ν𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ  ∗ Ι𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ  + 
             Ν𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  ∗ Ι𝑠𝑠𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  + 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ𝑠𝑠 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑁𝑁𝑁𝑁 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡)

 

𝛮𝛮=number of births treated with intervention specified in subscript with stepped coverage that takes into 
account births treated with preceding interventions (Table 7.5, column C) 

𝛪𝛪=joint ineffectiveness of intervention specified in subscript and the preceding intervention, if relevant 
(Table 7.5, column H) 

Mortality rate with care sepsis = 𝑁𝑁𝑁𝑁 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

 

7.6. Adolescent data gaps and assumptions 
The age-specific use-failure rates in calculating unintended pregnancies were by five-year age-groups 
and therefore adolescent-specific. The causes of maternal death from GBD 2017 were age-specific.66  



 
 

Adding It Up 2019 Methodology Report                        Guttmacher Institute 74 

The effectiveness and affected fractions from LiST were not age-specific, so we therefore assumed the 
same effectiveness of interventions for women of reproductive age and adolescent women. 

7.7. Stata do-files 
The AIU-2019 Contraceptive need and use master do-file.do and AIU-2019 Pregnancy-related and 
newborn care master do-file.do provide a description of Stata do-files that calculate impact in each 
component of the analysis. 

7.8. Tables 
The relevant appendix tables for this section are: 

• Methodology Report Appendix Table MA7.1: Proportion of women aged 15–49 experiencing an 
unintended pregnancy during the first year of typical use of contraceptive or no method use, 
according to age-group 

• Methodology Report Appendix Table MA7.2: Estimated number of unintended pregnancies and 
pregnancy rate adjustment ratio; and percentage distribution of unintended pregnancies by 
contraceptive method used, among women aged 15–49 wanting to avoid pregnancy—all 
according to selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA7.3: Estimated number of pregnancies and unintended 
pregnancies among women aged 15–49, by outcome, according to contraceptive use scenario 
and selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA7.4: Estimated number of maternal and newborn 
deaths, by pregnancy intention and outcome, according to contraceptive use scenario and 
selected grouping of LMICs, 2019 

• Methodology Report Appendix Table MA7.5: Intervention effectiveness and affected fraction 
proportions of cause-specific maternal and newborn deaths reduced or potentially impacted by 
selected interventions, from LiST 

• Methodology Report Appendix Table MA7.6: Affected fraction proportions of maternal deaths 
potentially impacted by selected interventions, from LiST, according to LMIC 

• Methodology Report Appendix Table MA7.7: Estimated rate and ratio of maternal death 
among women aged 15–49, by pregnancy outcome, according to selected grouping of LMICs, 
2019 

  

https://osf.io/m8uah/
https://osf.io/pfrmu/
https://osf.io/pfrmu/
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.2.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.4.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.5.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.6.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-7.7.xlsx
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Section 8: Costs 
8.1. Objective 
In this section, we provide an overview of how costs were calculated. We include a description of how 
average costs for individual interventions were assembled and the calculations undertaken to combine 
average costs with service volumes to produce total costs for each intervention in AIU-2019.  

8.2. Key terms and definitions 
• Direct costs include the costs of contraceptive commodities, drugs, supplies, personnel time and 

inpatient hospital food. Average direct costs reflect the cost to provide treatment for an average 
patient in need of the intervention. For example, if 10% of patients receive drug A and the 
remainder receive drug B, the average direct cost will represent a weighted average of the two 
drugs’ costs. The total direct costs are calculated by multiplying intervention-specific average 
costs and the overall volume provided (see Figure 8.1). 

• Programs and systems costs, also known as indirect costs, are defined as the costs of the 
programs and systems required to provide the interventions. They include program 
management, staff supervision, monitoring and evaluation, human resources development, 
transport and telecommunications, health education and outreach, advocacy, infrastructure and 
equipment, commodity supply systems and health information systems. They are calculated by 
applying indirect markup rates, or proportional increases, to the estimated direct costs. Further 
detail is provided in Section 8.4.b.  

• Unit costs are the costs per intervention. If interventions are offered once per women in need, 
unit costs equal average direct costs. However, if an intervention is offered more than once to 
constitute the full service throughout pregnancy, the average cost and unit cost will differ. 

8.3. Analysis overview and key assumptions 
AIU-2019 includes interventions for modern contraceptive services, pregnancy-related and newborn 
care, and treatment of four major curable STIs. Estimating costs for individual interventions, or health 
services, followed the conceptual model in Figure 8.1.  
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Figure 8.1. Overview of cost calculation per intervention  

 

8.3.a. Costing approach overview 
We used a bottom-up, ingredients-based costing methodology for intervention-specific costs. These unit 
costs were estimated from the health system perspective for each country for all AIU-2019 interventions 
listed in Methodology Report Appendix Table MA1.3. 

For the majority of the interventions, the intervention-specific average costs for each direct cost 
component (i.e., personnel cost, contraceptive commodity cost, drugs and supplies cost, and hospital 
food cost) were multiplied by the estimated number of women in need and the proportion covered by 
each intervention to produce the total direct cost. Then, all direct cost components were summed to 
produce the overall total direct cost per intervention. Separately, the indirect cost markup rates were 
multiplied by the total direct costs to produce the required programs and systems costs. Finally, the 
total direct costs and the programs and systems costs were summed to produce total costs.  

All unit costs for direct cost components were estimated in 2019 U.S. dollars. If inflation of prices or 
costs to 2019 was necessary (see Section 8.4.a for personnel and drugs and supplies costs), we used the 
International Monetary Fund’s gross domestic product (GDP) deflators,218 capping year-on-year inflation 
at 200%. Inflation rates for countries missing deflator information were drawn from the World Bank219 
or imputed based on average annual inflation in the country’s UN Population Division subregion.43 

Imputation for missing cost component data, if needed, was done using averages for UN Population 
Division subregions or regions.43 The only exception to this was the use of WHO regions to impute values 
for personnel cost data, which were supplied using WHO regions.206 

8.3.b. Analysis assumptions 
We assumed constant marginal costs for the direct cost components, i.e., that the average direct cost of 
providing services to each additional individual is the same as costs for the last individual served. This 
assumption was based on a lack of available data on expected changes in marginal costs. Thus, the 
model does not account for increasing marginal costs to accommodate individuals not served by 

Personnel 

Commodities, 
drugs and 
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applicable 

Average cost  
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https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx
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traditional service-delivery models; conversely, the model does not account for potential savings 
through economies of scale. 

All scenarios represent service provision under ideal conditions, in that they assumed that all needed 
components are available and provided by appropriately trained staff (see Section 8.3.c. for more 
information). Also, the sources of price and cost information that we used largely represent service 
provision in public-sector settings, and thus may underestimate costs in countries with substantial 
proportions of private-sector service providers. 

As noted in Section 2, when moving from the current levels of care to the all-needs-met scenarios, we 
assumed that the required investments and resulting gains are immediate—in 2019. Because scaling up 
to all needs met was assumed to be instantaneous, no discounting of costs or benefits is required. Also, 
as durable equipment was assumed to be included in the indirect cost markup rate, annualization was 
not required. The values of the direct cost components were held constant across the current levels of 
care and all-needs-met scenarios, meaning that the average direct cost per recipient of each 
intervention was the same regardless of the volume of care provided. In contrast, the indirect cost 
markup rates were varied when moving from the current levels of care to the all-needs-met scenarios 
(see Section 8.4.b for more information). 

8.3.c. Treatment assumptions 
Estimates of the types and quantities of resources required to provide contraceptive services, 
pregnancy-related and newborn care and STI care are based on assumptions from LiST94 and the 
OneHealth Tool,95 supplemented by literature, WHO policies and general recommendations, and  
expert review.  

The treatment assumptions list, shown in Methodology Report Appendix Table MA1.3, include the 
following information for each intervention:  

• The types of personnel and the number of minutes required to provide care and, in many 
cases, the specific care each would provide (e.g. counseling, injection)  

• The types and quantities of all contraceptive commodities, drugs and supplies required 

• The number of days spent as an inpatient, if applicable, and the food costs per day 

For contraceptive methods, the assumptions include personnel and drugs and supplies for provision 
over a one-year period, including for the initial provision, refills and removal, if necessary.  

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx
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8.4. Data sources and estimation approach 
8.4.a. Direct costs 

Table 8.1: Source of price and unit cost information for direct and programs and systems costs 
Item Description Source 

Direct costs  
 
 

Personnel costs: country-specific costs per 
minute for various categories of health care 
worker 

WHO-CHOICE220 

Contraceptive commodity and service costs: 
country-specific costs per contraceptive 
commodity type and category (e.g., pills, 
injectables) 

Reproductive Health 
Interchange database221 

Other drug and supply costs: costs per 
medication or medical consumable 

UNICEF supply catalog;222 IDA 
Foundation;223 Management 
Sciences for Health 
International Medical Products 
Price Guide;224 CHAI;225 
UNFPA;226 the Global Fund;227 
IMRES;228 other online or 
single-country suppliers229–235 

Hospital food costs: country-specific daily 
costs for provision of food for inpatient 
services only 

Estimated using assumptions 

Programs and 
systems costs  

Calculated using indirect markup rates that 
were applied to the total direct costs for 
each intervention 

UNFPA Technical Division35 

 

Personnel costs 
Source: Country-specific personnel salaries are drawn from a 2018 publication by WHO-CHOICE that 
presented 2010 personnel cost estimates.220 The researchers estimated annual wages for four skill levels 
of health personnel. The predicted salaries refer to the gross earnings received by the employee and 
include salary, paid vacation, and regularly paid guarantees or allowances, such as social security, health 
insurance and bonuses.  

Estimation approach: Salaries were inflated from 2010 to 2019 as described. Following OneHealth Tool 
assumptions, we converted annual salaries to costs-per-minute of service provision assuming 48 weeks 
of work per year and 30 hours of work per week.95 

To map the WHO-CHOICE salary skill levels220 onto the various staff types included in AIU-2019, we 
consulted with health care professionals and heeded recent guidance on task-shifting of services.236,237 
As shown in Methodology Report Appendix Table MA8.1b, to estimate earnings for physicians, including 
both general and specialist physicians, we assumed salaries for skill level 4, which is equivalent to the 
second stage of tertiary education. For nurses and midwives offering any service, we followed Serje et 
al.220 and used the average of salaries in level 3 (equivalent to the first stage of tertiary education) and 
level 4. We also used this average for X-ray and laboratory technicians. For assistant nurses and auxiliary 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.1.xlsx
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attendants offering pregnancy-related and newborn care, we used skill level 3. For community health 
care workers providing outreach and support for pregnancy-related and newborn care, we assumed 
salary skill level 1. For contraceptive service provision, we allowed for inclusion of assistant nurses and 
community health care workers interchangeably and thus used the average of salaries for skill levels 1 
and 3. 

The types of staff and the number of minutes required for each intervention are shown in the treatment 
assumptions list in Methodology Report Appendix Table MA1.3. Methodology Report Appendix Table 
MA8.1a shows the 2019 country-specific costs per minute for staff skill levels 1–4 and the WHO-CHOICE 
salary skill levels.  

Contraceptive commodity and service costs  
Source: The Reproductive Health Interchange (RHI) database supplies price data for contraceptive 
orders and shipments, and it reflects more than 80% of contraceptive supplies provided by donors to 
over 150 countries.221 The RHI cost data include the total landed cost for a commodity, meaning they 
provide a commodity’s unit price summed with other costs of provisioning the commodity, such as 
shipping, insurance and related fees. For AIU-2019, we used RHI contraceptive price information for a 
four-year period (January 1, 2015, to most current, December 31, 2018).  

Estimation approach: We calculated the method-specific unit cost per contraceptive commodity 
shipment in the RHI data by dividing the total cost for the shipment by the total number of units in the 
shipment. Separately, we established a plausible range for the unit cost for each commodity. This range 
was based on review of price data over time, price estimates published by UNFPA238–241 and discussion 
with contraceptive costing experts. Then, we checked whether the calculated method-specific unit costs 
from all shipments were within the plausible ranges. If outliers were found to be due to obvious 
recording errors in the data set (e.g., a shipment of nine contraceptive pill packs instead of 9,000), these 
mistakes were corrected. If no obvious error could be found, out-of-range unit costs were flagged as 
outliers.  

Then, for each country for which we had commodity cost data, we calculated the average cost per 
method, weighted by the shipment volumes. This was done by dividing the total costs of all method-
specific shipments by the total number of method units in the shipments. We performed this calculation 
twice: first including and then excluding all outliers. If including the shipments with outlier unit costs did 
not change the weighted average cost per commodity type in a particular country by more than 10% 
(higher or lower), then the outliers were maintained. However, if the weighted cost of a method was 
greater than 10% (higher or lower) when the outliers were included, we followed a set of pre-
established rules for checking each outlier. If the outliers were the minority of shipments, we censored 
them one at a time until the weighted average cost per method with the remaining outliers was within 
10% of the weighted average cost without outliers. For cases where outliers comprised the only or the 
majority of method shipments in a country, we checked whether the outlier was greater than two 
standard deviations away from the mean unit cost for the item—in the country and in the country’s UN 
Population Division subregion—and if yes for both, we excluded the outlier.  

After checking and censoring outliers, we recalculated the average unit costs per method for each 
country by dividing the total costs of all allowed (i.e., noncensored) shipments by the total number of 
method units in those shipments. We did not inflate the unit costs because of the relative stability of 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.1.xlsx
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contraceptive commodity prices over short to medium periods of time, as observed within a sample of 
RHI data covering 2013–2018. 

Then, the contraceptive method unit costs were annualized to reflect couple-years of protection (CYP), 
or estimates of the number of commodity units, or method use required, to provide one year of 
contraceptive protection, i.e., with no unintended pregnancy. For AIU-2019, we based annualization on 
conversion factors estimated in 2011 by USAID.242–244 Calculation of CYP conversion factors, which are 
used to convert individual method units to CYPs, generally includes assessment and adjustment for the 
following conditions: 

• Use-failure rates for all methods 

• Duration of use for long-acting reversible and permanent methods and FABMs, based on 
continuation rates and age at the time the method is received  

• Coital frequency and consistency of use for such coitus-dependent methods as condoms and 
spermicides 

• Wastage for user-controlled short-acting methods, such as the pill, condoms and spermicides 

Since AIU-2019’s analysis accounts for method use-failure in a separate step (see Section 7), we 
recalculated the conversion factors, removing the contribution of method use-failure. For methods with 
more than one type of product per category, we calculated weighted average method costs. Collapsing 
occurred in several categories of method types:  

• The pill category includes combined and progestin-only formulations. 

• The IUD category could have included copper and levonorgestrel IUDs; however, none of the 
latter were included in the priced shipments. 

• The injectables category includes one-, two- and three-month injectables, including a self-
injectable option. 

• The implants category includes a single-rod etonogestrel implant and two-rod levonorgestrel 
implants.  

Some regions lacked any contraceptive commodity cost data. For countries in those regions, we imputed 
average annualized costs from a proxy UN Population Division subregion.43 These cases were as follows: 
Injectable and IUD costs for Eastern Europe were set to equal observed prices in Southern Europe. 
Internal (female) condom and implant prices for Eastern Europe and Southern Europe were set to equal 
prices observed for Central Asia and Western Asia. For emergency contraceptive pills, prices in Central 
Asia, Eastern Europe and Southern Europe were set to equal prices in Western Asia. For all methods in 
Micronesia and for internal (female) condoms and implants in Polynesia, we used the average price in 
the Oceania region. Finally, prices for FABMs (i.e., CycleBeads) were available only for two African 
countries. We used the average of the prices in these two countries as a proxy price for FABMs in other 
regions. 

Annual commodity costs per user for each method and country are shown separately in Methodology 
Report Appendix Table MA8.3 and conversion factors for annualization of contraceptive commodity 
costs are shown in Methodology Report Appendix Table MA8.4.  

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.4.xlsx
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Other drug and supply costs 
Sources: Prices for drugs and supplies were drawn from UNICEF,222 the IDA Foundation,223 Management 
Sciences for Health International Medical Products Price Guide,224 CHAI,225 UNFPA,226 the Global Fund,227 
IMRES,228 and other online and single-country sources.229–235  

Estimation approach: AIU-2019 includes prices for more than 140 drugs, supplies and diagnostics. Each 
item required one price, which we assumed to be applicable in all of the LMICs included.  

We searched the sources in the order listed for the most recent price for each required drug and supply 
item. If we could not find a price in any of those internationally recognized catalogs or listings, we 
resorted to other sources. For supply items such as the hat and socks required for newborns, medical ID 
bracelets and women’s printed ANC record, we used private sector bulk-purchasing quotations.229 For 
blood products and oxygen, we performed special tabulations with data drawn from different sources 
and expert opinion229–235, and for in-house diagnostics (such as hemoglobin and nitrite test strips) and 
laboratory testing (such as blood typing), we used information obtained from published individual 
sources.229–232 

Most prices were reported for 2018; we only inflated prices if they were older than 2015, following the 
inflation methodology noted in Section 8.3.a. Finally, based on consultation with WHO colleagues, we 
increased all drug and supply prices by 45% to allow for shipping (15%) and wastage (30%) costs. 
Wastage is assumed to include expiry, damage and other losses prior to dispensing. 

The types and quantities of drugs and supplies required per intervention are shown in the treatment 
assumptions list in Methodology Report Appendix Table MA1.3. The drug and supply costs and sources 
are shown in Methodology Report Appendix Table MA8.6. 

Hospital food costs 
Source: For interventions requiring inpatient care, our treatment assumptions included the daily cost of 
food. Other costs of hospitalization were assumed to be included in programs and systems costs.  

Estimation approach: In prior iterations of Adding It Up, daily food costs were estimated at $0.50 per 
person per day. For AIU-2019, we stratified this initial point estimate using the proportional distribution 
of GDP per capita in each country. We first determined the mean GDP per capita among the LMICs in 
AIU-2019, and then computed the difference from each individual country’s GDP per capita as a 
percentage (e.g., country A is X% higher than the mean; country B is Y% lower than the mean). We then 
used those percentages to inflate or deflate the $0.50 point estimate (e.g., country A’s hospital costs 
would be X% higher than $0.50; country B’s hospital costs would be Y% lower than $0.50). 

The treatment assumptions (Methodology Report Appendix Table MA1.3) show the interventions 
assumed to require hospitalization. Food costs per day per country are listed in Methodology Report 
Appendix Table MA8.7. 

8.4.b. Programs and systems costs 
Source: We estimated programs and systems costs from work done by researchers at UNFPA in 2009.35 
The UNFPA approach provides cost estimates for the following categories of health programs and 
systems related to SRH care services: 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.6.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.7.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.7.xlsx
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• Program management—developing and assessing policies, regulations, and strategic and 
operations plans for programs 

• Staff supervision 

• Monitoring and evaluation—establishing or integrating services into monitoring and evaluation 
frameworks and designs, conducting household-based surveys (such as DHS) and conducting 
facility-based surveys 

• Human resources development—increasing training capacity and number of trained staff to 
scale to target coverage levels, accounting for attrition; upgrading preservice training; reviewing 
training materials; establishing refresher training courses; and establishing in-service training 
programs 

• Transport and telecommunication—acquiring, running and maintaining vehicles and 
telecommunications systems for transporting patients, supervising staff, and performing 
training and outreach services 

• Health education—raising community awareness of family planning and maternal and newborn 
health-related issues using mass media (radio, TV) and printed material (posters, fliers) 

• Advocacy—developing advocacy strategy and materials and implementing advocacy activities 

• Infrastructure—upgrading and maintaining existing facilities and building new ones 

• Commodity supply systems—establishing, upgrading and maintaining supply chains 

• Health management information system improvements 

Estimation approach: UNFPA produced region-specific indirect markup rates for calculating programs 
and systems costs assuming both a pre- and post-scale-up environment spanning the years 2008–2015. 
To calculate programs and systems costs, the indirect markup rates were multiplied by the total direct 
cost per intervention.  

We assumed that UNFPA’s estimated markup rates for 2008 (pre-scale-up) apply to the current levels 
for AIU-2019. Although UNFPA assumed that full scale-up of programs and systems to support health 
service provision would occur over a period spanning 2009–2015, for the all-needs-met scenario in AIU-
2019, we used the rates presented for 2009. The 2009 markup rates reflected the large, immediate 
investments thought to be needed for health systems to initiate expansion of capacity and improve 
service quality to meet international standards. The UNFPA markup rates presented for subsequent 
years (2010–2015) represented required marginal increases or sustained investments.  

To illustrate how the markup rates were applied for AIU-2019, for the current levels of care, programs 
and systems costs were estimated to be equivalent to 53.5% of direct costs in Sub-Saharan Africa (Table 
8.2). For the all-needs-met scenario with improved and increased service coverage, the programs and 
systems costs increased in this region to an equivalent of 382.6% of total direct costs. The larger 
increase in Sub-Saharan Africa between 2008 and 2009, compared with other regions, reflects the 
resource requirements for expanding capacity, such as capital investments in the health care system, 
and improving quality to meet international standards. In Eastern Europe and Southern Europe, 
programs and systems costs were assumed to be sufficiently high in 2008, and thus remained relatively 
stable over time, so the difference between 2008 and 2009 is relatively small.  
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Table 8.2. Indirect markup rates for calculating programs and systems costs 
Region Current level of care/2008 All needs met/2009 
Sub-Saharan Africa 0.535  3.826  
Asia and the Pacific 0.942  1.139  
Latin America and the Caribbean 1.321  1.470  
Western Asia and Northern Africa 1.249  1.370  
Eastern Europe and Southern Europe 1.298  1.245  

 
Note that the markup rates were originally meant to capture programs and systems costs for SRH care, 
not including STI management and care related to HIV/AIDS. However, because of the lack of additional 
data sources on appropriate markup rates for these health services, we used the rates for all 
interventions in AIU-2019. 
 
8.4.c. Estimation approach: abortion care, PAC and miscarriage care 
For induced abortion care, PAC and miscarriage care, the services were broken down into smaller 
components, or subinterventions, to account for the fact that multiple methods are available to provide 
the specific service. Average direct costs were produced for each of these subinterventions, then 
combined using weights reflecting the proportional representation of the methods in different settings 
to produce weighted average intervention costs. 

Abortion care 
As noted in Section 3, abortions were classified as safe, less safe and least safe.59 Using the best 
available data, we established a country-specific proportional distribution of methods among women 
receiving safe or less safe abortions. We assumed that safe methods included a mix of all WHO-
recommended options: manual or electric vacuum aspiration (MVA/EVA), dilation and evacuation 
(D&E), and medication abortion with and without mifepristone. Less safe methods included dilation and 
curettage (D&C), which is not recommended by WHO as a safe abortion method, plus MVA/EVA and 
medication abortion with and without mifepristone. We did not include methods for least safe abortions 
because we assumed that least safe procedures did not incur direct health systems costs. See 
Methodology Report Appendix Tables MA5.8a and MA5.8b for the percentage distribution of induced 
abortion methods for safe and less safe abortions, respectively.  

We estimated health systems costs separately for each service type in each safety category. For the 
recommended procedures in the safe category, we assumed use of drugs and supplies in accordance 
with WHO guidance. In the less safe abortion category, for D&C we also assumed use of health systems 
supplies and personnel. However, for other methods in the less safe category, we either assumed lower 
levels of staffing than are recommended or that certain health systems supplies, such as painkillers and 
sterile gloves, are not used (see Methodology Report Appendix Table MA1.3). Finally, we used the 
country-level safety distribution of abortions to estimate an overall weighted average cost for abortion 
services in a country. 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-5.8.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.3.xlsx
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PAC and miscarriage care 
Weighted average intervention costs for these two services were estimated using an approach similar to 
that used for abortion care costs. Each service was separated into the possible clinical approaches and 
populations affected, then weighted average costs were computed. The weighted PAC costs take into 
consideration that women can have more than one complication. The types of postabortion 
complications and subsequent clinical treatments are detailed in Section 5.4.  

8.4.d. Estimation approach: special cases 
Intervention 400—Basic ANC: For this intervention, we costed out the number of ANC visits reported by 
women in DHS and other national surveys. In the all-needs-met scenario, we assumed that all women 
giving birth would have at least eight visits, per WHO recommendations. Therefore, the costs for this 
intervention were divided into three intervention unit costs: 1) first visit only, 2) each subsequent visit 
and 3) all eight visits. The first visit includes a number of different diagnostics and time spent with a 
health care worker to provide counseling and other services; subsequent visits require fewer resources.  

STI-related interventions: STI treatment interventions were calculated in two different ways. Need and 
coverage for syphilis, gonorrhea and chlamydia treatment were estimated for pregnant women (as 
explained in Section 5), and need and coverage for chlamydia, gonorrhea, trichomoniasis and syphilis 
treatment were estimated among all women aged 15–49 (as described in Section 6). To avoid double 
counting, when presenting the total costs of offering contraceptive services, pregnancy-related and 
newborn care, and STI treatment, we subtracted the costs of treating STIs in pregnant women from the 
costs of treating STIs in all women of reproductive age.  

Methodology Report Appendix Table MA1.2 provides a list of pregnancy-related and newborn care 
interventions where one unit cost was applied to more than one intervention.  

8.5. Tables 
The costing components were compiled in Microsoft Excel, so there are no Stata do-files for this section. 
However, the list below provides the tables of data inputs and treatment assumptions used in 
estimating costs for AIU-2019.  

• Methodology Report Appendix Table MA8.1a: Annual and per-minute salary for health care 
personnel, by LMIC, 2019 

• Methodology Report Appendix Table MA8.1b: Mapping of 2010 WHO-CHOICE health care 
personnel salary categories to AIU-2019 personnel salaries 

• Methodology Report Appendix Table MA8.2: Average annualized contraceptive commodity 
cost by method in U.S. dollars, according to selected grouping of LMICs, 2015–2018 

• Methodology Report Appendix Table MA8.3: Average annualized contraceptive commodity 
cost by method in U.S. dollars, according to LMIC, 2015–2018 

• Methodology Report Appendix Table MA8.4: Conversion factors for annualization of 
contraceptive commodity costs, according to short- and long-acting methods 

• Methodology Report Appendix Table MA8.5: Average annual direct costs per user in U.S. 
dollars, by contraceptive method for each direct cost category, according to selected grouping 
of LMICs, 2019 

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-1.2.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.1.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.2.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.3.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.4.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.5.xlsx
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• Methodology Report Appendix Table MA8.6: Unit costs of drugs and supplies needed for 
provision of SRH care, and sources for pricing 

• Methodology Report Appendix Table MA8.7: Hospital food cost per day, in U.S. dollars, by 
LMIC, 2019 

  

https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.6.xlsx
https://www.guttmacher.org/sites/default/files/report_downloads/aiu-2020-methodology-8.7.xlsx
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