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Executive Summary 
Globally, the share of women using modern methods of contraception has increased by one-fifth 
between 1990 and 2020 (United Nations, 2020). In recent years, many countries have cemented 
their commitments to family planning through costed implementation plans, as well as 
commitments under the Family Planning 2020 partnership. These plans and commitments 
commonly aspire to eliminate inequities in access to and use of family planning for the most 
vulnerable populations. This has been done through extending services to rural or hard-to-reach 
areas, removing financial barriers to family planning for the poor, and creating an enabling 
environment for youth and adolescent access.  

Despite these efforts, quality family planning information and services have not yet reached 
those with the greatest need. Part of the challenge in eliminating inequities is gaining an 
adequate understanding of who is affected, in what component of family planning (e.g., quality 
of services), and where. Existing methods for assessing inequities in health, and family planning 
specifically, offer limited utility given: a dominant focus on wealth-based inequities compared to 
other dimensions by which individuals vary, a focus on inequities in outcome measures rather 
than essential elements of care, inadequate attention to subnational-level compared to national-
level realities, and limited replicability by those who design and implement policies and 
programs. 

To support progress toward equitable healthcare, the U.S. Agency for International 
Development-funded Health Policy Plus (HP+) project developed an approach for diagnosing 
inequity in family planning programs. This approach identifies inequities (1) for a range of 
disadvantaged subgroups, (2) for various programmatic components of family planning, and (3) 
at national and subnational levels. Replicable across countries through HP+’s open source code, 
the approach enables users to easily transform Demographic and Health Survey data to develop 
evidence for policy, financing, and programmatic decisions at national and subnational levels. 
This guide describes the detailed methodology of the approach and includes a replication guide 
to enable the identification of inequities by users across a broad range of countries and 
subnational geographies.
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Introduction 
Avoidable, unfair, and unjust differences between individuals or groups in health opportunities 
and outcomes are referred to as inequities (Whitehead, 1992). An ethical concept, inequity is 
distinguished from inequality, which refers to measurable differences in health that are 
unavoidable—often the result of natural biological variation (Arcaya et al., 2015; Gillespie et al., 
2007; Braveman, 2006). Equity in health is cemented in treaties, declarations, and covenants, 
including the right to the highest attainable standard of health (UNGA, 1966; UNCESCR, 2000). 
This right extends to equity in the experience of four 
interrelated and essential elements of care that shape 
health outcomes: the availability, accessibility, 
acceptability, and quality of health services—collectively 
referred to as AAAQ (UNCESCR, 2000). 

The right to health includes family planning information 
and services (UNCESCR, 2016). Equity in family 
planning does not necessarily mean equal use. Use of 
family planning is equitable only if it adheres to free 
choice and reflects need (Hardee et al., 2019). In order to decide freely and responsibly the 
number and timing of children, groups must experience equitable AAAQ (see Table 1) (Hardee 
et al., 2019, 2013). As one of the eight guiding principles of the Family Planning High Impact 
Practices initiative, and a key element of rights-based services under Family Planning 2020 
(FP2020), equity should serve as a central pillar of family planning programs (FP2020, 2015; 
HIPs, 2020; Hardee et al., 2019). 

Family planning is especially susceptible to inequities because, as Kumar (2015) describes, it is 
“an elective, preventative health care service related to sexuality and fertility, burdening it with 
religious and cultural sensitivities, gender and power dynamics, and population implications 
that distinguish it from other health care services.” As a result, those who have the greatest need 
for services often experience inequitable conditions. Inequities may originate from many 
sources, including through provider bias toward young and older women, poor empowerment 
and self-care among those who are poorest or least educated, and cultural biases that limit 
access for unmarried women or minorities. While over 50 million additional women and girls 
began using modern methods of family planning in the last decade alone (FP2020, 2019), family 
planning information and services have not yet reached many facing the greatest need; 
approximately 218 million women in low- and middle-income countries have an unmet need for 
modern contraception (Sully et al., 2020). Part of the challenge in eliminating inequities is 
having an adequate understanding of who is affected, in what component of family planning, 
and where.  

Equity in health means that 
everyone has a fair opportunity to 
reach their health potential, 
regardless of wealth, education, 
sex, age, race or ethnic group, 
residence, disability, and other 
status or social group (WHO, n.d.). 
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Table 1. Key Features of Availability, Accessibility, Acceptability, and Quality of Health 
Services in Family Planning Programs 

Element Features 

Availability 
 

There are an adequate number of, and distribution of, trained family planning 
providers and facilities offering a full range of services. A broad choice of 
contraceptive methods is offered and available. 

Accessibility  

 

Family planning information, services, and commodities are available within safe 
geographic and physical reach for all. 

 

Family planning commodities and services are provided at no cost or in a manner 
that does not disproportionately burden individuals with health expenses.  

 

Everyone can access evidence-based family planning information consistent with 
need, taking into consideration age, language ability, education level, disability, 
and other status. 

Acceptability 
 

Family planning information, services, and commodities are respectful of culture 
and sensitive/responsive to gender, age, disability, sexual diversity, and life-cycle 
requirements. 

Quality 
 

Information, services, and commodities are of good quality—they are evidence-
based, scientifically and medically appropriate, and up-to-date. 

Definitions based on UNCESCR, 2016 and Hardee et al., 2013. 

There are numerous approaches for identifying and measuring inequities and inequalities in 
health, many of which have been applied to reproductive, maternal, newborn, and child health 
as well as family planning.1 Generally, these approaches fall into the domains of either 
descriptive or inferential statistics. Several tools have been produced to identify or explain 
inequities utilizing one or more of these methods.  

Descriptive statistics:  

• Tabulations: household surveys—such as Demographic and Health Surveys (DHS)—
produce tabulations of indicators (e.g., coverage) by select background variables, such as 
residence, sex, education, age, and wealth quintile. These tabulations provide basic insights 
about the relationship between variables, but do not shed light on statistical significance. 

• Simple summary measures of absolute or relative differences: researchers and 
programmers have computed absolute and relative inequality through several simple 
summary calculations such as the difference—subtracting the level of health coverage in the 
most disadvantaged group from that of the most advantaged group—and ratio—the level of 

 
1 Distinctions between inequity and inequality are not always clear or explicitly made in literature. Often, 
terms like inequality or disparity are used to connote inequity.  
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health intervention coverage in the most advantaged group is divided by that of the most 
disadvantaged (WHO, 2015; Ross, 2015).  

Inferential statistical approaches: 

• Bivariate and multivariate statistical approaches: researchers have also used statistical 
tests—commonly, logistic regression analysis—to identify and/or measure the influence of 
various factors on health outcomes of interest (Mbugua and MacQuarrie, 2018; Bradley et 
al., 2009; Bibha et al., 2007; MacQuarrie and Aziz, 2020). These factors—often referred to 
as determinants, or something that influences or has an association with the subject being 
studied—move beyond individual background characteristics (like age, ethnicity, race, 
occupation, etc.) to enabling elements (the logistical aspects of obtaining care, such as the 
means to access and afford services), need factors (like wantedness of pregnancy, parity, 
and birth order), and other categories of variables (Andersen, 1995). These studies are 
typically focused on identifying the broad range of factors, at the individual-level and 
beyond, associated with reproductive, maternal, newborn, and child health service 
utilization.  

• The slope index of inequality (SII): studies have increasingly used the SII, a measure of 
absolute inequality, to quantify differences by wealth or education. When used for coverage 
indicators, SII scores range from -100 to 100 and point to the absolute difference in health 
coverage between the extremes of wealth and education distribution (e.g., most educated to 
least educated) (WHO, 2017; Barros et al., 2020). Values greater than zero demarcate an 
inequality in which the most advantaged group has greater coverage than the most 
disadvantaged. A score of zero points to equality or no inequality, while negative values 
indicate greater coverage for the most disadvantaged group (WHO, 2017). Authors have 
commonly estimated the SII of the composite coverage index—a combined measure of 
coverage with eight reproductive, maternal, newborn, and child health interventions—to 
better assess levels and trends across countries (Barros and Victora, 2013; Victora et al., 
2017; Barros et al., 2020; Wehrmeister et al., 2020).  

• Concentration index: researchers have also increasingly leveraged the concentration index 
to quantify the degree of income-related inequality in a specific health variable (Gillespie et 
al., 2007; Leahy Madsen and Greenbaum, 2018). Scores on the concentration index, a 
relative measure of inequality, range from -1 and 1. As with the SII, values greater than zero 
indicate an inequality that favors the most advantaged group, negative values point to an 
inequality that favors the most disadvantaged group, and zero represents equality. Studies 
employing the concentration index are typically focused on reproductive, maternal, 
newborn, and child health and family planning service utilization.  

Tools and data visualization platforms:  

• Several tools are available to users to identify and measure inequities in health. One 
prominent tool, the Health Equity Assessment Toolkit Plus (HEAT Plus), enables users to 
assess inequalities at the global, national, or subnational level for a range of health 
indicators and dimensions of inequality (Hosseinpoor et al., 2018). Through the software, 
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users can access existing databases, or upload their own, and choose from a range of 
absolute and relative measures (difference, population attributable risk, SII, relative 
concentration index) to diagnose inequalities. While HEAT Plus is useful in providing an 
overview on inequalities related to family planning uptake indicators (for example, in 
demand satisfied and modern contraceptive use), it does not examine inequities in the 
factors that affect use. Other family planning-specific tools, such as PSI’s Modern 
Contraceptive Use/Need Explorer Tool, compares family planning uptake indicators by sub-
group. 

Despite the abundance of methods and tools, several limitations and gaps exist with regard to 
their utility and application for family planning programming. First, equity analyses are almost 
exclusively focused on outcome measures of family planning—indicators of utilization/coverage, 
such as contraceptive prevalence rate (all methods or modern only), unmet need, and demand 
satisfied for family planning. These analyses omit consideration of AAAQ, the essential elements 
of care that shape health outcomes. Employing statistical approaches to understand inequities 
in these four elements may be more telling of systematic barriers and contribute to explaining 
why inequities in outcomes exist, thereby facilitating deeper policy dialogue and action.  

Secondly, equity has been examined largely along socioeconomic lines, with a focus on wealth-
based differences using the methods noted above. There is comparatively less attention focused 
on the other dimensions by which individuals vary, such as age, education, disability, race, 
ethnicity, residence (rural or urban areas, refugees and internally displaced persons, etc.), and 
other statuses. In order to enable governments to better tailor their programs and meet needs—
for instance, making the case for the inclusion of family planning services within social health 
insurance schemes and ensuring that access is progressing toward universal health coverage—a 
greater understanding of the range of inequities is required.  

Furthermore, studies in family planning have been largely focused on identifying inequities at 
the national level in an era where decentralization and the localization of decision making are 
rapidly progressing. This requires a greater focus on diagnosing inequities at subnational levels; 
where health resources are scarce, this can support allocative efficiency. Lastly, approaches used 
by researchers and academics are not easily replicable by those without a statistical background 
or software package. A replicable, statistical approach is needed to understand inequities in all 
family planning components, at the subnational level, and across a broad range of 
disadvantaged women. 
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HP+’s Approach for Diagnosing Inequity in Family 
Planning Programs 

Overview  

To support countries in the next phase of family 
planning policy, programming, and funding decisions, 
the U.S. Agency for International Development-funded 
Health Policy Plus (HP+) project developed an 
approach for diagnosing inequity in family planning 
programs. The approach answers the “who, what, and 
where” of inequities in family planning, specifically: 

• Who is experiencing inequity? 
• What components of family planning are not 

delivered equitably? 
• Where, geographically, is inequity occurring? 

Replicable across countries through HP+’s open source 
code in R,2 the approach enables users to easily 
transform DHS data to develop evidence for decision 
making at national and subnational levels. In HP+’s 
approach, equity is interrogated across five components 
of family planning for seven commonly disadvantaged 
groups. Multivariate logistic regression analysis is used to assess whether the experience of each 
component of family planning—access to information, access to services, acceptability, quality, 
and use—is equitable for those who are disadvantaged compared to those who are typically less 
marginalized. Results generated enable users to examine national inequities, the distribution of 
inequities across subnational regions, and the profile of inequity for each subnational unit.   

Methodology 

Survey Selection  

The approach was developed using the Phase 7 DHS Model Woman’s Questionnaire (2018). The 
approach was applied using the Uganda 2016 DHS, and subsequently tested for Albania (2017-
18) and Guinea (2018). Prior to the selection of the DHS, HP+ also considered the Multiple 
Indicator Cluster Survey (MICS) as well as Performance Monitoring and Accountability 2020 
(PMA2020) surveys and questionnaires. Like the DHS, both collect nationally and, in some 
cases, subnationally representative sample data from households and women in order to 

 
2 R is a free software environment for statistical computing and graphics. For more information, see 
https://www.r-project.org/.    

Inequities or Inequalities? 

HP+ refers to all differences in 
family planning components 
between the most and least 
disadvantaged subgroups as 
inequities. Although the criteria for 
judging something as unjust varies 
across authors, HP+ determined 
that differences in the experience 
of AAAQ elements and demand 
satisfied for modern methods are 
unlikely to result from natural 
biological variation, are not the 
result of free choice, and should not 
exist along non-medically indicated 
characteristics.  

https://www.r-project.org/
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estimate family planning and other health indicators. Unlike the DHS and MICS, PMA2020 
features new questions on family planning beyond utilization, enabling analysis of both 
outcomes (like contraceptive use) as well as a broader range of AAAQ components. Following a 
comparison of these alternative data sources, the DHS was chosen because it (1) offered the 
most individual background characteristics, (2) contained the most options for dependent 
variables shared across countries and survey years, and (3) was most likely to be subnationally 
representative and meet HP+’s sample size cutoffs of a minimum of 100 observations.  

Dependent Variables 

After a thorough review of the DHS questionnaire, HP+ selected five dependent variables for the 
approach. Variables were selected based on their conceptual/theoretical fit. The selected 
measures are summarized in Table 2. Several of these variables were manually recoded to 
become binary—a key criterion for logistic regression analysis. In a few cases, the variables were 
also recoded to expand the denominator to all women. A more detailed description of these 
variable recodes can be found in the accompanying R code. Notably, there is no measure for 
availability. This measure—often proxied as commodities in stock or family planning methods 
offered—is a distinct concept at the facility level and not asked in the Woman’s Questionnaire. 
HP+ recognizes that adequately capturing each of these concepts is complex and dependent on 
the survey questionnaire. Any dependent variables will necessarily be imperfect proxies. 

Table 2. Family Planning Components Assessed 

Family Planning Component Measure Population  

Availability  N/A N/A 

Accessibility (information) Exposed to any form of family 
planning mass media All women of reproductive age 

Accessibility (services) 
Told of family planning by provider 
at facility or by community health 
worker  

All women of reproductive age  

Acceptability 
Not prevented from using family 
planning due to acceptability 
issues 

All women of reproductive age 

Quality 
Informed of method side effects, 
what to do if side effects occur, 
and other available methods 

Women of reproductive age using 
modern methods of contraception  

Use Demand for family planning 
satisfied with modern methods  

Women of reproductive age with 
need for limiting or spacing  

Accessibility  

Family planning information and services should be physically and geographically accessible, 
and affordable, for all. Additionally, information should be evidence-based and widely available 
in forms consistent with people’s needs (UNCESCR, 2016). Moreover, enabling access to family 
planning includes avoiding missed opportunities for service provision (Hardee et al., 2013).  
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DHS variables v384a–v384d, which are based on response options (a)–(d) of Question No. 815 
of the Model Woman’s Questionnaire, were selected as measures of access to family planning 
information. This question is asked of all women of reproductive age. Any woman who answers 
“Yes” to at least one of the four options was recoded as having access to family planning 
information. While adequate as a proxy, the study team recognizes that this question does not 
capture all relevant aspects of access to information. For example, this measure does not: speak 
to the content of the message; indicate whether it was received in a language that the respondent 
understands; or cover channels of communication in which a woman is likely to receive more 
targeted information.  

Question No. 815. In the last few months have you: 
(a) Received a voice or text message about FP [family planning] on a mobile phone? 
(b) Read about FP in a newspaper or magazine? 
(c) Seen anything about FP on the television? 
(d) Heard about FP on the radio? 

For measuring access to family planning services, the study team selected DHS variables v393a 
and v395. These variables are based on Question No. 328 and Question No. 330 of the Model 
Woman’s Questionnaire, respectively. Both questions are asked of all women. If a woman 
answers “Yes” to either question, she was coded as having access to family planning services.  

Question No. 328. Did the fieldworker [who visited you in the last 12 months] talk to you about 
family planning? 
(a) Yes 
(b) No 

Question No. 330. Did any staff member at the health facility [that you visited in the last 12 months] 
speak to you about family planning methods? 
(a) Yes 
(b) No 

There are some common measures of accessibility that HP+ was unable to include due to the 
limits of the DHS questionnaire and subnational sampling across countries. Specifically, 
physical accessibility is commonly measured by distance or travel time to the nearest source of 
family planning. Financial accessibility (affordability) is gauged using the cost of goods and 
services. A cluster-based household survey is not an effective design to get a complete picture of 
metrics that can vary considerably from one village to the next. Potential proxy measures for 
physical and financial access are the share of non-users citing “lack of access/too far” and “costs 
too much” as reasons for non-use in Question No. 810 of the Model Woman’s Questionnaire. 
However, both response options were uncommon among respondents in all surveys reviewed by 
HP+. With too few positive responses to meaningfully examine inequities, HP+ did not include 
either proxy measure in the methodology.  

Acceptability 

Family planning information and services should be designed and delivered so that they are 
acceptable for all. Services must be respectful of medical ethics, culturally appropriate, and 
sensitive to the range of evolving needs. In other words, family planning programs should be 
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attentive to clients’ satisfaction and therefore responsive to requirements across statuses and the 
life-course, including youth- and disability-friendly services (UNCESCR, 2016; Hardee et al., 
2013). In the absence of such intentional program design, there may be opposition to use of 
contraception by women, their partners, their family members, and others.  

HP+ created its measure of acceptability based on variables v3a08i–v3a08l, which correspond 
to the response options (i) –(l) for Question No. 810 of the Model Woman’s Questionnaire. This 
question is asked of women of reproductive age who stated that they (1) do not want (a/another) 
child soon or did not want any (more) children, and (2) are not using any contraceptive 
methods. If the respondent selected one or more response options that indicate acceptability 
issues (“respondent opposed,” “husband/partner opposed,” “others opposed,” or “religious 
prohibition”), they were coded as facing acceptability issues. Women who are not using a 
contraceptive method for other reasons and women who are using a contraceptive method were 
coded as not having acceptability issues. 

Question No. 810. Can you tell me why you are not using a method to prevent pregnancy? 
(a) Not married 
(b) Not having sex 
(c) Infrequent sex 
(d) Menopausal/hysterectomy 
(e) Can’t get pregnant 
(f) Not menstruated since last birth 
(g) Breastfeeding 
(h) Up to God/fatalistic 
(i) Respondent opposed 
(j) Husband/partner opposed 
(k) Others opposed 
(l) Religious prohibition 
(m) Knows no method 
(n) Knows no source 
(o) Side effects/health concerns 
(p) Lack of access/too far 
(q) Costs too much 
(r) Preferred method not available 
(s) No method available 
(t) Inconvenient to use 
(u) Interferes with body’s normal processes 
(x) Other: __________ (specify) 
(z) Don’t know 

HP+ recognizes the limitation of this measure as a proxy for acceptability. Because Question No. 
810 asks non-users reasons they are not using a contraceptive method, this measure misses 
those who face acceptability issues that do not prevent them from using family planning 
(current users). Moreover, this measure captures a narrow vision of acceptability, omitting 
important considerations such as satisfaction.  
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Quality 

Family planning services should be of high quality, meaning that: (1) accurate, unbiased, and 
comprehensive information is given to clients, (2) services are delivered by providers with 
technical competence in facilities of high clinical quality, (3) follow-up and continuity 
mechanisms are in place, and (4) dignity and respect is demonstrated (UNCESCR, 2016; Hardee 
et al., 2013). As one measure of quality, informed choice indicates whether women are 
adequately counseled and therefore told about a method’s side effects, what to do if side effects 
are experienced, and other methods they could use. 

For quality of family planning services, HP+ coded an index from DHS variables v3a02, v3a04, 
and v3a05 (corresponding to informed choice). The variables are based on Question No. 318, 
321, and 322 of the Model Woman’s Questionnaire, which are follow-up questions for women 
currently using a modern contraceptive method. Respondents were coded as having had a 
quality visit only if the respondent says “Yes” to all three questions.  

Question No. 318. At that time, were you told about side effects or problems you might have with 
the method? 
(a) Yes 
(b) No 

Question No. 321. Were you told what to do if you experienced side effects or problems? 
(a) Yes 
(b) No 

Question No. 322. Were you told about other methods of family planning that you could use? 
(a) Yes 
(b) No 

As with the other essential elements, quality of care is a complicated concept with numerous 
components. While a discussion of side effects and other methods of contraception is necessary 
for a high-quality family planning visit, it is by no means sufficient. Visits that meet this narrow 
criterium could still be low quality for reasons not captured in the DHS. 

Use 

For use of family planning, HP+ looked at demand satisfied with a modern method of family 
planning, which is Sustainable Development Goals indicator 3.7.1. Family planning information 
and services that are available, accessible, acceptable, and high quality may lead to several 
favorable outcomes, including increased trust in programs, decreased discontinuation rates, and 
increased demand for family planning satisfied with modern contraception (Hardee et al., 
2013). HP+ defined this outcome in accordance with the 2018 Guide to DHS Statistics (DHS-7). 
This is measured as modern method use divided by total demand, which consists of unmet need 
and total contraceptive use. The approach identifies these women with DHS variable v626a and 
codes as missing any women without a reported need. Current users of modern methods are 
identified with DHS variable v313. 
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Independent Variables 

To identify which groups experience inequities in access, acceptability, quality, and use, HP+ 
reviewed the Model Woman’s Questionnaire to select seven groups likely to experience 
inequities (Group 1) relative to their counterparts (Group 2) (see Table 3). These groupings 
represent common lines of schism in society and groups are deemed disadvantaged based on the 
prevailing norms in many low-income and lower-middle-income countries (Hardee et al., 2019). 
In addition, these groupings are sizeable and substantially different from their counterparts.  

Table 3. Individual Background Characteristics Tested 

Measure Group 1: Identified as 
Disadvantaged  

Group 2: Identified as Not 
Disadvantaged   

Age Youngest (15–19 years of age) Older (20–49 years of age) 

Education Primary education or less More than primary education 

Marital status Not in-union In-union 

Residence Rural Urban 

Wealth Poorest quintile (national) Wealthiest quintile (national) 

Ethnicity Not largest group (region) Largest group (region) 

Religion  Not largest group (region) Largest group (region) 

All measures except for wealth were recoded as binary for ease of interpretation. For wealth, 
HP+ used national-level wealth quintiles to compare women in the poorest wealth quintile to 
women in the wealthiest quintile. This comparison of top and bottom quintiles is standard in 
DHS reports. However, if one wishes to compare results across surveys, wealth quintiles can be 
recalculated to create wealth groups based on household assets using the Global Data Lab’s 
International Wealth Index methodology.3 If the analysis requires comparison across time or 
surveys, wealth groups must be reconstructed.  

Ethnicity and religion groupings are defined at the regional level. If a woman belongs to the 
largest group in her region, she is in Group 2. If she belongs to any other group, she falls in 
Group 1. A major caveat is that differences between ethnic and religious groups can vary widely. 
One group that falls in Group 2 may be viewed as closely related to Group 1, while another is 
viewed as more dissimilar. It is also possible that the most populous group in a region does not 
have the most political or cultural power; in this case, Group 1 may actually represent the more 
advantaged subset.  

The measures are intended to help policymakers target programs to easily identify population 
subgroups. There are other groups not included here—women who experience domestic 

 
3 If the study objective is to examine trends over time, the chosen country would need to have multiple 
survey years available with the same subnational unit boundaries or boundaries that can be easily 
manipulated from the older survey to match the more recent survey. 
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violence, women with limited control over household finances, etc.—who may experience less 
equitable outcomes than their counterparts. However, these populations are difficult to identify 
and including them in the regression could mean obscuring an inequity experienced by a more 
identifiable population. Other groups—such as migrants and refugees or those with disabilities—
were not included due to limitations of the DHS.4 HP+ reviewed its selections for collinearity to 
ensure inequities experienced by each group were independent of one another.  

Statistical Analysis 

When applying the approach, multivariate logistic regression models are used to assess if the 
seven subgroups explain differential family planning access to information, services, quality 
care, and use. These models were separately constructed for each of the five dependent variables 
of interest. The seven independent variables remained constant in each model. Below is an 
example for the model’s accessibility (information) dependent variable.  

log(odds(Y_i=does not have exposure to family planning messages|  X_i) = β_(intercept) + 
β_(poorest) + β_(least_educated) + β_(youngest) + β_(ethnicity_EAminority) + 
β_(religion_EA minority) + β_(rural_residence) + β_(unmarried) 

The β_(i) estimates the log odds for not having exposure to family planning messages for that 
specific independent variable while holding all other independent variables constant. All log 
odds were converted to odds ratios for each of the binary independent variables. Restricting the 
independent variables to be binary allows for easier interpretation of results, enabling the use of 
results for policy and programming. All results with p-values < .05 are considered significant 
(significance was tested at the .05 alpha level).  

Results Outputs and Interpretation 

For any country in which this approach is applied, several results and formats are automatically 
generated for the user to support interpretation and use. These results present and demarcate 
unfavorable statistically significant results—labelled as “significant inequity.” In some cases, a 
statistically significant result will not be labelled a “significant inequity” because it represents a 
favorable or desired outcome (when the disadvantaged group is in fact more advantaged). 
Importantly, the absence of a “significant inequity” does not mean that conditions are 
necessarily equitable, but that an inequity does not exist in the way HP+ has chosen to define 
and measure it. Inequities may exist for components and subgroups that are not included in 
HP+’s approach. In some subnational regions, there may be insufficient sample sizes to assess 
inequities.  

The following are outputs provided by the approach:  

 
4 The Model Woman’s Questionnaire gauges disability related to vision (blind/visually impaired) using 
Question No. 111 related to literacy. As with other variables, this response option is uncommon among 
respondents in all surveys reviewed by HP+. 
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• Descriptive statistics: an Excel spreadsheet and corresponding maps featuring descriptive 
statistics of the family planning components are automatically generated. These descriptive 
statistics capture the national and subnational mean values for each of the dependent 
variables (see Methodology: Dependent Variables). These results can be used alongside the 
statistical findings to establish context. For instance, there may be situations where there 
are no or very few inequities in one or more family planning components (e.g., demand 
satisfied for modern methods), but absolute levels remain very low. In this case, even 
though there are no inequities, interventions are still required to improve access to modern 
methods.  

• Full regression results: an Excel spreadsheet (named “FullRegressionResults”) featuring 
national and subnational regression results for all family planning components and 
individual characteristics is automatically generated. The Excel spreadsheet includes odds 
ratios and the p-value for each result. For ease of interpretation, a column is included that 
summarizes which results represent statistically significant inequities. Users can use these 
results to create pivot tables and other visuals as desired.  

• Summary regressions results: for ease of interpretation, four summary outputs are 
produced:  

o An Excel spreadsheet, “Summary_Subgroup Inequities,” summarizes the full 
regression results noted above. This output calculates the total number of subgroups 
(out of seven) that experience statistically significant inequities by each family planning 
component, for each region, and at the national level.  

o An Excel spreadsheet, “Summary_Region Inequities,” summarizes the total number of 
regions for which there are statistically significant inequities by each disadvantaged 
group. 

o Figures in PNG format are produced for each of the five family planning components. 
Each figure features a color-coded table that clearly indicates which groups experience 
inequities at the national level and for each region. 

o Maps are produced in PNG format, which, unlike the descriptive statistics maps, 
showcase the density of inequity by summarizing the number of groups likely to 
experience inequities compared to their counterparts by region. Those regions with 
darkest colors represent areas where many different disadvantaged groups are 
experiencing inequities.   

• Share of all women by group: in recognition that women are likely to experience more than 
one type of disadvantage simultaneously, the approach produces two Excel spreadsheets 
that shed light on intersecting disadvantage. The first, “Share of Women By Group,” 
summarizes the percent of all women in the country of study who experience one and two 
types of disadvantage (e.g., age 15–19; and age 15–19 and poorest).  The second 
spreadsheet, “Share of Women by Number of Disadvantaged Groups,” computes the 
percent of women in the country of study who belong to one or more disadvantaged groups. 
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This allows users to make statements about the percent of women who, for example, 
experience three or more overlapping disadvantages.  

Taken together, these results: (1) provide a high-level overview of inequities at the national level 
(who experiences the inequities across the five family planning components); (2) capture the 
distribution of inequity across subnational units to understand where inequities are found; and 
(3) look within subnational units to examine which subgroups are affected and for which 
components of family planning.  

Limitations 

While HP+’s approach is easily applicable using DHS data and provides useful policy-relevant 
results, there are several limitations. As described in the methodology, the measures used to 
represent each family planning component and the subgroups studied are constrained by what 
is available in the Phase 7 DHS Model Woman’s Questionnaire. The entirety of the AAAQ 
framework could not be evaluated. There are additional individual characteristics that are not 
included in the DHS questionnaire but represent important dimensions by which people differ 
in terms of their needs, the opportunities available to them, and the challenges they face. 
Moreover, this approach is unable to diagnose inequities for subgroups that are not identified as 
disadvantaged by the authors (such as women 20–24, women in the middle wealth quintile, or 
formerly married women). While HP+ has defined the groups that are at risk of being 
disadvantaged based on prevailing norms in low- and middle-income countries, these groupings 
may vary by country context and over time. 

Additionally, cross-sectional surveys like the DHS provide a point-in-time snapshot and changes 
may have occurred since the survey, making this technique less useful for surveys older than a 
few years. Applying this analysis as new surveys are released would be a best practice. One 
limitation when applying this approach to other countries is the potential variation in the 
number of observations for family planning components or subgroups. For example, countries 
that have achieved universal primary education may have very few or no women in the no 
education category, eliminating the utility of education as an independent variable.  

Subnational analysis is limited by DHS survey sampling; the analysis can only go as far down as 
the level at which the survey is representative. For some regions, results may be compromised 
due to insufficient sample sizes (cut-off of 100 observations per regions). Furthermore, in some 
countries, the subnational level at which the data are representative may not align with levels at 
which policy, program, or funding decisions are made. As countries are increasingly devolving 
their policymaking to lower administrative levels, other methods (such as small area estimation 
techniques) to estimate spatial differences at lower subnational levels could be considered.  

While the approach does shed light on the prevalence of intersecting disadvantage, it does not 
account for the possibility of interaction effects (or effect modification). For instance, while the 
poor and youngest are disproportionately disadvantaged, the young poor are even more so. 
Using the current diagnostic tool should provide a starting point for deeper analysis of 
subgroups. Finally, given changes to subsequent rounds of the Model Woman’s Questionnaire, 
the R code may need to be adapted to account for revisions and recodes. 
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Guide to Replicating the Approach for Diagnosing 
Inequity in Family Planning Programs 
This guide provides step by step instructions on how to replicate the approach for any country 
with a DHS that is sampled at the national and subnational level.  

Step 1: HP+ Code and R Software Download  

To begin, create a folder on your desktop or another directory. Title the folder: “FP Equity 
Analysis.” Next, download the free code for conducting the analysis, available through the HP+ 
website: http://www.healthpolicyplus.com/models.cfm. Save the code in the FP Equity Analysis 
folder (see Figure 1). The name of the code file may change from that shown in Figure 1 as it is 
updated in the future.  

Figure 1. Create a Central Folder and Save HP+ Code 

 

The HP+ code is written in the R programming language. In order to execute the analysis, the 
user must download two additional items, both of which are free: the R software environment 
and RStudio Desktop. 

First, download R, a free software environment for statistical computing and graphics. For this 
download, select the Comprehensive R Archive Network located closest to you: https://cran.r-
project.org/mirrors.html. For instance, those based in the United States will have 12 URLs to 
choose from. Once selected, the user will be prompted to choose an operating system (Linux, 
Mac OS X, Windows) (see Figure 2). Once selected, this will begin the download.  

http://www.healthpolicyplus.com/models.cfm
https://cran.r-project.org/mirrors.html
https://cran.r-project.org/mirrors.html
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Figure 2. Download R 

 

Second, download RStudio Desktop, a free integrated development environment for the R 
language: https://rstudio.com/products/rstudio/download/. From the download options, select 
“RStudio Desktop” (see Figure 3). 

Figure 3. Download RStudio Desktop  

 

  

https://rstudio.com/products/rstudio/download/
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Step 2: Survey Selection and Download 

While this analysis can be executed exclusively at the national level, it is advisable to select a 
survey that is subnationally representative. This is particularly salient if decision making for 
family planning has been devolved. To assess to which administrative levels the DHS has 
sampled by country/survey, see: https://spatialdata.dhsprogram.com/boundaries/#view=
table&countryId=AF. 

For example, the Afghanistan 2015 DHS is representative at the Administrative I level (34 
regions). Conversely, the 2014-15 India DHS is representative at the Administrative I level (36 
states) and Administrative II level (640 districts). Some older DHS surveys, like the 1997 Yemen 
DHS, are only representative at the national level.  

Once the DHS country/survey has been chosen, two sets of files must be downloaded: the female 
questionnaire dataset (.DTA) and the corresponding shapefile data. The .DTA file captures all 
the necessary variables for the multivariate logistics regression analysis. The shapefile features 
boundaries needed for generating maps. To download the files, you must be registered with the 
DHS (free): https://dhsprogram.com/data/new-user-registration.cfm.  

For the .DTA file, navigate to the DHS download site: https://dhsprogram.com/data/available-
datasets.cfm. Select the desired survey and subsequently the “Survey Datasets”; see Figure 4, 
featuring an example using the Uganda 2016 survey.  

Figure 4. Download DHS Dataset 

 

To complete the download, the user may be prompted to sign-in. Next, the user is directed to the 
main download page. Navigate to “Individual Recode” and select the Stata (.DTA) dataset (see 
Figure 5).  

Once the zip file has downloaded, open the folder. Select the Stata .DTA file from the zipped 
folder and paste or drag it into the FP Equity Analysis folder (see Figure 6).  

 

https://spatialdata.dhsprogram.com/boundaries/#view=table&countryId=AF
https://spatialdata.dhsprogram.com/boundaries/#view=table&countryId=AF
https://spatialdata.dhsprogram.com/boundaries/#view=table&countryId=AF
https://dhsprogram.com/data/new-user-registration.cfm
https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm
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Figure 5. Download .DTA File  

   

Figure 6. Move .DTA File 
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Next, navigate to the DHS’s Spatial Data Repository site to download the survey boundaries 
accompanying the survey: https://spatialdata.dhsprogram.com/home/. Select “Survey 
Boundaries.” On the “Survey Boundaries” site, choose your focus country and survey, then select 
the button to download the boundaries (see Figure 7 using the Uganda 2016 example).  

Figure 7. Download .SHP Files 

 

Once the zip file has downloaded, open the folder. Select all items in the subfolder “shps.” Next, 
paste or drag these files into the FP Equity Analysis folder (see Figure 8).  

Figure 8. Move Map Files 

 

https://spatialdata.dhsprogram.com/home/


Approach for Diagnosing Inequity in Family Planning Programs: Methodology and Replication Guide 

 

19 

Step 3: R Code Setup  

Next, open RStudio by selecting it from your list of installed applications or programs. Load 
HP+’s code by selecting “File,” and then locating the code from the FP Equity Analysis folder 
(see Figure 9).  

Figure 9. Loading R Code  

 

Several R packages are required to run the code. To install these packages, begin by 
“uncommenting the code”; this can be done by removing the hashtag symbols (#) for lines 13–
17. You can do this automatically by pressing SHIFT + CTRL + C when lines 13–17 are 
highlighted (see Figure 10). You may also be prompted to install these packages automatically 
through a yellow ribbon that appears at the top of the screen.  
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Figure 10. Uncommenting Code   

 

After highlighting the code, select the “Run” button (or press CTRL + ENTER).  In the console 
window, you will see code describing the download process; this code may be in red. Allow the 
code to run fully. You will receive confirmation in the console window that your packages have 
downloaded (see Figure 11). You may receive a notification that RStudio should restart R in 
order to continue with the installation. If so, agree to restarting R prior to installing the 
packages. 
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Figure 11. Install Packages   

 

Next, a few modifications must be made to the code so that it can run for the user’s chosen 
survey.  

First, add the location (folder) to where you saved the DHS .DTA dataset within the parenthesis 
following the “setwd” code, which can be found on line 37. In this example, the location is your 
FP Equity Analysis folder. To find the full location name, open the FP Equity Analysis folder and 
select (click on) the folder name pathway (step A in Figure 12). Next, copy the folder name and 
paste it in a new document or notepad. Change any backslashes to forward slashes (step B in 
Figure 12). Finally, copy and paste this location in line 37 (step C in Figure 12).    

Next, add the name of the DHS .DTA file following the “read_dta(” code on line 44. This will 
direct R and RStudio to the data for which this analysis will be conducted. To do this, find the 
name of the DHS .DTA file in your FP Equity Analysis folder (step A in Figure 13). Add this 
name to the end of the file location (step B in Figure 13). Finally, copy this location and file name 
into the code on line 44. 
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Figure 12. Find and Edit Location  

Figure 13. Embed Name of Data File  

 

 

  

C:\Users\kaja.jurczynska\OneDrive - Palladium International, LLC\Desktop\FP Equity Analysis 

C:/Users/kaja.jurczynska/OneDrive - Palladium International, LLC/Desktop/FP Equity Analysis 

A 

C 

B 

C:/Users/kaja.jurczynska/OneDrive - Palladium International, LLC/Desktop/FP Equity Analysis/UGIR7BFL.DTA 

A 

C 

B 
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Once the location of the data is entered and the packages are installed, highlight and run lines 
19–107. Once the code runs, the console pane will indicate if all required variables for the 
analysis are in the dataset (see Figure 14). In some cases—for instance, with older surveys or 
those that may be produced in the future and utilize different variables—not all the selected 
dependent and independent variables will be available in the dataset. In these cases, 
adjustments to the code will be required. For advanced R users, the code can easily be 
customized. 

Figure 14. Locate Variables 
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Step 4: Running the Code and Generating Results and Visuals 

To run the analysis and produce full Excel results, run the code from line 119 until line 525. 
Before running the code, ensure that you have closed any other applications, programs, and web 
browsers. Once this code has completed running, which may take up to 20 minutes, open the FP 
Equity Analysis folder. Here, you should find five Excel files with outputs (see Figure 15). For a 
description of these files and the information they contain, see Results Outputs and 
Interpretation under the Methodology section of this guide.  

Figure 15. Check Output Files  
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Next, to produce visuals, the user must add region names generated for the chosen country. To 
find the names of the regions in your dataset, highlight line 538 and select the “Run” button 
(step A in Figure 16). This will generate a list of regions in the console window (step B in Figure 
16). Manually enter those names in reverse alphabetical order starting from line 545 of the code 
(step C in Figure 16). Delete (or write over) any example regions listed in the code, deleting any 
regions that are not featured in your dataset.  

Figure 16. Enter Region Names 

 

Next, run the code from lines 544 t0 703—as before, do this by highlighting the code and 
selecting the “Run” button. This will produce five additional files, which can be found in the FP 
Equity Analysis folder on your Desktop (see Figure 17). Each of these files features a color-coded 
table that clearly indicates which groups experience inequities for each region across the 
components of family planning tested under this approach.  

A 

C 

B 
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Figure 17. Table Visuals 

 

Next, run the code from line 707 to 770. This will produce two additional files, which again can 
be found in the FP Equity Analysis folder. These PNG files, like those from the previous step, 
consist of color-coded tables that indicate which groups experience inequities. These are 
summary tables for all components of family planning at both national and subnational levels 
(see Figure 18, which illustrates the outputs for Uganda). Region-specific color-coded tables can 
also be produced. The code for this can be found from lines 774 to 801—this code uses the region 
of Bunyoro in Uganda as an example. This code must be uncommented (removing the # 
manually or highlighting these lines and pressing SHIFT + CTRL + C) and the name of the 
desired region must replace all references to “Bunyoro.” 

Figure 18. Example Summary Visuals for Uganda 
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Next, maps featuring descriptive statistics and the results will be produced from line 805. To do 
this, on line 830 in between the quotation marks following “readShapePoliy(” enter the location 
and name of the shapefile. This file is in the FP Equity Analysis folder—the file location is 
identical to that entered in Step 3 (step C in Figure 12). Add the name of the .SHP data file at the 
end of the file location (see steps A and B in Figure 19). 

Figure 19. Entering the .SHP File Location 

 

C:/Users/kaja.jurczynska/OneDrive - Palladium International, LLC/Desktop/FP Equity 
Analysis/sdr_subnational_boundaries.shp

Next, run all of the remaining code from line 805. If the code produces errors, uncomment lines 
840 through 847 (as before, by removing the # manually or highlighting these lines and pressing 
SHIFT + CTRL + C) (see Figure 20) and re-run the code from line 805 to the endThis completes 
the entire analysis and data visualization process. The final maps will be automatically placed in 
the FP Equity Analysis folder and can be viewed by the user (see Figure 21).  

 

A 

B 
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Figure 20. Generating Maps 

 

Figure 21. Map Outputs  

 

  

All the maps will be saved in the 
same folder as the spatial files.  
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Now the user is able to review all of the outputs and draw conclusions based on the findings. 
Refer to the Results Outputs and Interpretation section of this guide for further details on the 
result types generated and their potential uses. For an examination of how results of the Uganda 
2016 DHS were messaged and packaged, refer to the following HP+ webinar recording and 
policy brief:  

• “Are Family Planning Programs Reaching the Most Disadvantaged? An Equity Case 
Study from Uganda.” YouTube video, 1:00:52. Posted by the Health Policy Project, June 
1, 2020. Available at: http://www.healthpolicyplus.com/FPinUgandaWebinar.cfm.  

• Jurczynska, K., K. Ward, L. Teplitskaya, S. Farid, and K. Bietsch. 2020. Are Family 
Planning Programs Reaching the Disadvantaged? An Equity Case Study of Uganda. 
Washington, DC: Palladium, Health Policy Plus. Available at: 
http://www.healthpolicyplus.com/pubs.cfm?get=18431.  

 

 

 

 

http://www.healthpolicyplus.com/FPinUgandaWebinar.cfm
http://www.healthpolicyplus.com/pubs.cfm?get=18431
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