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ABSTRACT

Population-based intervention coverage data are used to inform the design of projects,
programs, and policies and to evaluate their impact. In low- and middle-income countries
(LMICs), household surveys are the primary source of coverage data. Many coverage surveys
are implemented by organizations with limited experience or resources in population-based
data collection. We developed a streamlined survey and set of supporting materials to
facilitate rigorous survey design and implementation. The RADAR coverage survey tool
aimed to 1) rigorously measure priority reproductive, maternal, newborn, child health &
nutrition coverage indicators, and allow for equity and gender analyses; 2) use standard,
valid questions, to the extent possible; 3) be as light as possible; 4) be flexible to address
users’ needs; and 5) be compatible with the Lives Saved Tool for analysis of program impact.
Early interactions with stakeholders also highlighted survey planning, implementation, and
analysis as challenging areas. We therefore developed a suite of resources to support
implementers in these areas. The toolkit was piloted by implementers in Tanzania and in
Burkina Faso. Although the toolkit was successfully implemented in these settings and
facilitated survey planning and implementation, we found that implementers must still
have access to sufficient resources, time, and technical expertise in order to use the tool
appropriately. This potentially limits the use of the tool to situations where high-quality
surveys or evaluations have been prioritized and adequately resourced.
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There are two main sources of intervention cover-
age data: population-based surveys, and data reported

Background

Effective interventions exist to prevent or reduce most
major causes of maternal, neonatal, and child morbidity
and mortality [1-3], yet the burden of morbidity and
mortality remain high, particularly in low- and middle-
income countries (LMICs). Intervention coverage, or
the proportion of individuals in need of a service or
intervention who receive that service or intervention,
provides information on the extent to which interven-
tions are reaching populations in need. Intervention
coverage can also be stratified by socio-demographic
covariates, such as sex, wealth, education, urbanicity, or
geography to assess inequities and identify underserved
populations. Intervention coverage is used as an out-
come in many program evaluations, since increases in
population coverage of effective interventions are
expected to lead to improvements in health status, and
it is often faster and less expensive to capture changes in
intervention coverage than it is to measure changes in
health status.

routinely by health facilities. The Demographic and
Health Surveys (DHS) [4] and the Multiple Indicator
Cluster Surveys (MICS) [5] are nationally representa-
tive household surveys which provide population and
health data that is useful for obtaining coverage esti-
mates and evaluating programs. However, they are
resource- and time-intensive and require a high level
of technical skill to implement, and are therefore
conducted infrequently. While many countries imple-
ment DHS and/or MICS or equivalent surveys every
3-5 years, some countries may go 10 years or more
without a national health and demographic survey.
Obtaining accurate and meaningful measures of
coverage outside of a DHS or MICS can be challenging.
Although it is preferable to use existing sources of
coverage data (DHS, MICS, routine facility data) to
inform program design and assess program impact,
this is not always feasible. Data may not exist for the
time period(s), geographical area(s), population(s),
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and/or indicators of interest, and/or the sample size
may be insufficient to support planned analyses. In
these cases, program implementers and evaluators
must consider whether to conduct their own household
survey(s), weighing the considerable time and resource
requirements for these surveys against the additional
information that the surveys would provide.

The DHS and MICS questionnaires, which mea-
sure a wide range of intervention coverage and health
indicators, are publicly available. DHS and MICS also
share supporting materials, including interviewer
manuals, guides to analyzing MICS and DHS data,
and tabulation plans [4,5]. Because these surveys have
been implemented for decades and include questions
that have been piloted, and in some cases validated
[6-15], in many settings, the questionnaires and asso-
ciated materials are an important resource for orga-
nizations seeking to conduct their own household
surveys. However, the breadth and depth of these
questionnaires mean that they are technically com-
plex, time-consuming, and expensive to implement.
This can make them challenging to adapt for organi-
zations with limited household survey experience and
budgets. There is a need for a less complex tool
focused on RMNCAH&N that can be easily adapted
and implemented by a wide range of organizations,
while maintaining methodological rigor.

The Real Accountability: Data and Analysis for
Results (RADAR) project, supported by Global
Affairs Canada (GAC), aimed to improve the evi-
dence base for effective programming for women
and children by developing and testing tools to
improve RMNCAH&N program accountability. The
RADAR coverage survey tool aims to answer the
question ‘Do women and children who need inter-
ventions actually receive them?” within the overall
RADAR evaluation framework. This paper describes
the tool, its development, and pilot implementation,
and discusses the challenges identified during tool
development and use. Because the tool intentionally
measures standard indicators (except for the gender
indicators, which are discussed in a separate publica-
tion), this paper focuses primarily on the develop-
ment of the tool and on implementation experiences.

Tool development
Overview

The RADAR coverage tool was developed by a team
of epidemiologists and demographers with experience
in coverage survey design, implementation, and ana-
lysis in LMICs. Prior to starting development of the
RADAR coverage tool, we established five principles
to guide tool development. Namely, the tool
should: 1) Measure core RMNCAH&N coverage indi-
cators; 2) use standard, validated questions, to the
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extent possible; 3) be as ‘light’ (short) as possible; 4)
remain flexible in order to address programming
needs; and 5) be compatible with the Lives Saved
Tool (LiST) - a model that allows users to estimate
the impact of coverage change on health out-
comes [16].

To inform tool development, we held a series of
workshops with stakeholders, and conducted three
pilot implementations of the tool - one led by the
RADAR team, and two by other implementing orga-
nizations with JHU support. In 2015, we held
a workshop with senior scientists from academic
institutions with expertise in household survey
research to examine issues in creating a light, easily
adaptable and implementable household survey.
These issues included re-examining the minimum
data needed for a coverage survey, considering how
to simplify the sampling design, and streamlining
survey management, data management, and analysis.
Based on these discussions, we decided that promot-
ing high-quality data was a priority, leading us to
recommend the use of rigorous probability sampling
and a household roster to identify eligible respon-
dents, even though these would increase the time
and budget required. To streamline the tool, then,
we focused on including only those questions neces-
sary to measure the priority indicators of the funder
and partners.

By mid-2016, early versions of the questionnaires
and some of the accompanying tools (manuals, excel-
based sample size calculators) were available. In
2016-17, we shared these tools with with organiza-
tions who were conducting household surveys for
their GAC-funded initiatives — primarily Canadian
non-governmental organizations (NGOs) and aca-
demic institutions - conducted workshops and meet-
ings with these organizations to understand users’
needs and constraints, and incorporated the feedback
into the tool development and revisions. We also
consulted with a gender expert who developed
a module of gender-sensitive indicators and questions
based on Morgan et al.’s framework [17] and gender
questions in the DHS and MICS, to allow for gender
analyses with the survey data.

Indicator selection and questionnaire
development

Although one of our goals was to produce a ‘light’, or
short, coverage survey, we found that many users
wanted to include additional indicators. There was
an ongoing tension between the need to keep the
survey light, and the need to provide a tool that
collected the indicators needed by its users and by
GAGC, which required a certain number of questions.
Although we started with a list of 18 priority
MNCH&N indicators prioritized by GAC (Web
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Appendix 1), many implementers indicated a desire
to measure additional indicators that were important
to their initiatives. We added additional 31
RMNCAH&N indicators, focusing on those (1)
requested by users, (2) that measure intervention
coverage, and (3) for which standard, tested, easy to
implement questions existed. In addition, as sexual
and reproductive health and rights (SRHR) and gen-
der became an increasingly important area of focus
for GAC, we added 12 SRHR indicators and 8 cate-
gories of gender indicators. The complete list of indi-
cators is available in on the RADAR website (https://
www.radar-project.org/coverage-survey). The devel-
opment and analysis of the gender questions is
described elsewhere [18]. Examples of indicators
that stakeholders requested but that we ultimately
decided not to add included: under-five and maternal
mortality (not coverage; too burdensome to collect);
knowledge and attitudes (not coverage); intrapartum
interventions (evidence of invalidity); and women’s
experience of gender-based violence (requires very
strong capacity, confidentiality protections, and
adherence to ethical norms, which we could not
guarantee).

In order to ensure compatibility with LiST, we
harmonized indicator definitions with the interven-
tions included in LiST, to the extent possible.
However, we note that LiST includes many interven-
tions that are difficult or impossible to measure in
a household survey (for example, care delivered to the
mother during the intrapartum period); LiST often
uses health facility surveys to estimate these indica-
tors. In addition, some LiST interventions are possi-
ble to measure but are not yet widely implemented in
most LMICs (for example, maternal micronutrient
supplements in pregnancy, or preventive zinc supple-
mentation in children). In the interest of maintaining
a streamlined questionnaire, we did not include these
interventions.

We adopted a modular questionnaire structure,
similar to the MICS questionnaires [5], to facilitate

adaptation by partners. We started with the list of
indicators, identified the standard questions neces-
sary to measure those indicators, and constructed
the survey questionnaires from those questions. We
also included key stratifiers (sex, age, education,
wealth) and a household roster to identify household
members eligible for the individual questionnaires
(Figure 1). Questions and response options requiring
country- or program- level adaptation were flagged in
the questionnaires. Rather than using a full birth
history to identify births in the past two years, the
RADAR tool asks the respondent only about her
most recent live birth in the previous two years,
similar to earlier rounds of the MICS. This greatly
simplifies both data collection and analysis.

During the pilot implementations, the question-
naires were translated into French and Swahili. DHS
and MICS questionnaires in French and Swahili were
used as a basis for the translation to ensure that the
tool would produce comparable data to these surveys.
The questionnaires were reviewed by team members
or consultants who were fluent in French and Swabhili
and had substantial experience conducting coverage
surveys to verify the translation. Translation issues
identified during the pilot implementations were cor-
rected in the questionnaires. The final questionnaires
are available on the RADAR website.

Pilot implementations of the tool

The tool was piloted with two implementers in
Tanzania. In August-October 2016, the first pilot
was conducted with the Mama na Mtoto initiative
involving the Catholic University of Health and
Allied Sciences — Bugando (CUHAS), the University
of Calgary, and Mbarara University of Science and
Technology using an early version of the RADAR
coverage tool. This pilot was a 2000 household survey
in Misungwi district, Mwanza region, Tanzania with
supplementary technical support from the JHU
RADAR coverage team. The second pilot was
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Figure 1. RADAR Coverage Survey Questionnaires and Modules.
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conducted in November 2017-March 2018 by Amref
Health Africa’s Canada and Tanzania offices. Amref
implemented the coverage tool in a 2000 household
survey in Simiyu region, Tanzania, with technical and
financial support from RADAR (which is funded by
Global Affairs Canada). Both Tanzania surveys served
as the baseline for internal, pre-post evaluations of
the implementers’ program, and implementers also
used the results to inform program design. The sam-
ple size for each survey was based on the objectives,
available resources, and needs of the evaluations.
During each pilot of the tool, an excel workbook
(template available as Web Appendix 2) was used to
document issues encountered and resolutions. Each
tool pilot survey was followed by a round of revisions
to the tool based on the documented issues.

After the Tanzania RADAR implementation experi-
ences, a near-final version of the tool was implemented
in Burkina Faso in November 2019 - March 2020 in
collaboration with the Institut Supérieur des Sciences
de la Population (ISSP), as part of a study testing
a novel household sampling approach. This was
a three-arm study that sampled 3000 households per
arm, for a total of 9000 households.

In addition to these pilot implementations, which
took place with technical support from the RADAR
team, we made beta versions of the toolkit compo-
nents available to other organizations receiving fund-
ing from GAC. Several of these organizations
indicated that they have used components of the
toolkit (e.g. sample size calculator, questionnaire,
Open Data Kit (ODK) questionnaire) without tech-
nical support from RADAR. However, as the toolkit
was widely distributed and is now available on
a website, it has been difficult to track or quantify
broader use of the tool.

Development of the survey toolkit

Interactions with implementing organizations at
workshops and during tool pilots highlighted the
challenges that many organizations, particularly
those whose focus is on program implementation,
experience in planning and managing surveys, and
in analyzing and interpreting survey data. We there-
fore prioritized the development of supporting mate-
rials  to  facilitate  survey  planning and
implementation.

Description of tool

The RADAR coverage survey includes four question-
naires: a household questionnaire, woman’s ques-
tionnaire, man’s questionnaire, and an under-five
questionnaire (Figure 1). The RADAR coverage
toolkit also includes materials designed to support
the coverage survey process, including survey design
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and planning, sampling and mapping, training and
data collection, and data management and analysis
(Table 1). The materials are online and publicly
available on the RADAR project website (https://
www.radar-project.org/coverage-survey). To maxi-
mize the utility of the toolkit, we designed the mate-
rials to be useable with questionnaires other than the
RADAR questionnaire, to the extent possible. For
example, the survey planning, sampling, mapping,
and cross-cutting guidance materials can all be used
independently of the RADAR questionnaires. The
manuals and data management and analysis materi-
als are necessarily linked to the RADAR question-
naires, but could be adapted for use with similar
questionnaires. The questionnaires are primarily
designed for computer-assisted personal interviewing
(CAPI), but the Word version of the questionnaire
can be used for interviewer training and for paper-
based data-collection. The CAPI tools are usable on
any Android device, including tablets and mobile
phones.

Tool implementation experiences and
challenges

The data from the pilot survey implementations are,
or will be, available in separate reports [19,20]. Here
we describe the experiences and challenges encoun-
tered during these pilots, as well as key feedback from
implementers and users with whom we engaged dur-
ing workshops and other meetings.

Implementers face a variety of challenges when
implementing high quality coverage surveys

We found that many implementers (which included
non-governmental organizations, academic institu-
tions, membership-based organizations, and other
development partners who had received funding from
GAC to implement RMNCAH&N initiatives) had lim-
ited experience conducting household surveys at the
beginning of the project, as their main function was
program design and implementation. The exception to
this was academic institutions with extensive evaluation
experience. As a result, some implementers, and parti-
cularly those that were not research institutions, relied
on consultants for survey design, implementation, and
analysis, or completed these tasks in-house but with
some difficulty. Some implementers also highlighted
that data collection activities diverted staff and
resources away from program activities, potentially
delaying program implementation.

Difficulties experienced during one or more pilot
implementations or reported by other users included
estimating the sample size, securing sufficient budget
for the survey, logistical planning for the survey, adapting
survey questionnaires and developing a computer-
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Table 1. RADAR toolkit content.

Survey phase

Supporting materials

Description

Design/Planning

Budget and timeline templates, and
linked supplies list
Sample size calculator

Indicator sheets

Tools to help guide survey planning and logistics. Results from the supplies list can be
copied/pasted directly into the budget tool.

Online tool to help users calculate the sample size needed to measure their indicators
of interest in their target population.

Detailed definitions of all indicators that can be calculated from the RADAR coverage
survey tool, including numerator, denominator, questions required for each
indicator, and notes relevant for indicator calculation.

Desktop and excel-based application to sample clusters with probability proportional to
population size.

Guidance documents and materials to be used during training and implementation of
household mapping/enumeration.

Desktop and excel-based application to sample households using systematic random

Template to guide the development of a deployment plan for mapping fieldwork.

Detailed manuals explaining the questionnaire question-by-question and providing
guidance on how to conduct fieldwork and the roles and skills necessary for
fieldwork for interviewers and supervisors. Manual sections that must be modified to
users’ specific needs are highlighted in color, and they are designed to be used
during training and during data collection. The manuals include sections on consent
and confidentiality, as well as data quality assurance.

Tools for interviewer training, intended to be paired with the manuals and
questionnaires for a comprehensive training. Sections that must be modified for the
specific survey are highlighted.

Questionnaires in Word format that can be used during interviewer training and/or for
paper-based data collection.

Open Data Kit (ODK) is an open-source computer-assisted personal interviewing (CAPI)
platform. The RADAR ODK questionnaires contain the complete RADAR coverage
survey, in ODK Excel format, for data capture on Android tablets. The RADAR ODK
manual supplements open-source documentation on ODK to aid users who are
implementing ODK surveys.

Table of indicators (and corresponding R code) that can be used to assess the quality of
incoming data and flag potential issues for follow-up in the field.

Sampling/ Cluster sampling tool
Mapping
Mapping manuals, presentations, forms,
and Open Data Kit (ODK) form
Household sampling tool
sampling.
Deployment plan template
Training and Interviewer and supervisor manuals and
data forms
collection
Training agenda, presentations, and
learning assessments
Word questionnaires
ODK questionnaires and manual
Data Data quality assessment indicators
management
& analysis Data processing scripts

Cross-cutting
guidance

Data analysis and tabulation scripts

Gender analysis guide

Implementation guide

Coverage survey course

Series of STATA .do files (code) that supports data management including cleaning
variable names, final data cleaning, data preparation, and data archiving.

Series of STATA .do files (code) that supports indicator generation and tabulation
accounting for a complex survey design (requires adaptation by users to account for
their survey design).

Describes rationale for including gender analysis in coverage surveys, and offers
templates and quantitative examples of gender analysis from RADAR
implementation.

Comprehensive step-by-step guide for entire coverage survey RADAR survey process
from planning to data analysis.

Online course introducing users to coverage surveys, presenting RADAR coverage
survey tools, and guiding them through the steps to implement a coverage survey.

assisted personal interviewing (CAPI) tool, sampling
clusters and households using probability sampling,
training mapping and survey teams, ensuring data quality
during data collection, and analyzing hierarchical data
accounting for the complex survey design. The contents
of the coverage survey toolkit were developed in response
to these observations to try to alleviate these challenges.
During workshops, several organizations also noted that
when they hired consultants to conduct household sur-
veys, it was challenging to evaluate their quality of the
work and the data produced.

Sample sizes and budgets were sometimes too
small to measure indicators of interest

In several cases, there was a lack of alignment
between the indicators that the implementing orga-
nizations sought to measure (or were asked to mea-
sure by the funder) and the planned sample size and
budget for the survey. In one case, the funder asked
that the survey measure coverage indicators for ado-
lescents (for example, skilled birth attendant among

women 15-19 years). We estimated that a sample size
of 7000 households would be needed to measure
skilled birth attendant among women 15-19 years
with precision of 5 percentage points, or 2000 house-
holds with precision of 10 percentage points.
However, the implementer’s budget was less than
half what would be needed for a 2000 household
survey. Similarly, another organization hoped to mea-
sure maternal and child mortality and nutrition
impact using a 2000 household survey, although this
sample size was insufficient to estimate maternal or
child mortality with acceptable precision.

A sample size or budget that is smaller than what
is needed for the targeted indicators can lead to
wasted resources and data, if the sample is too small
to draw useful inferences. This may mean that actual
changes in coverage are not detected (Type II error),
or that very imprecise point estimates are used to
inform program design. The RADAR sample size
calculator was developed to help organizations easily
estimate sample size requirements for their indicators
of interest and communicate these to funders and



other stakeholders. This calculator was initially in
Excel, but based on feedback and observations about
difficulties using the form, we converted it to a web-
based application available at http://www.radarsam
plesizecalculator.org/.

Conducting probability sampling was a key
challenge that could not be fully resolved

Conducting high-quality probability sampling was
one of the most common challenges mentioned by
potential users. We recommended standard probabil-
ity sampling approaches, including mapping and
enumerating households within sampled clusters to
establish a sampling frame of households. During the
pilot implementations and workshops, organizations
identified a number of barriers to conducting prob-
ability sampling, including cost; time, particularly
given grant constraints (e.g. 6 months to plan and
carry out the baseline survey); and lack of experience
with this method. Although we developed manuals,
mapping tools, and data collection tools, this was the
area that required the most technical assistance from
the RADAR team during pilots; the RADAR tools
were not able to address all the constraints to con-
ducting probability sampling.

Compounding these challenges, the RADAR team
recommended using experienced mapping personnel
to ease the burden of work, shorten time in the field,
and ensure good data quality. However, recruiting
mappers who resided in or near the survey area,
knew the local customs and language, and had
experience in mapping was a challenge in several of
the pilot implementations. The training for both
Tanzanian pilot surveys was conducted in Mwanza
district. It was difficult to find experienced mappers
in this area since the National Bureau of Statistics
(NBS), which conducts much of the mapping in
Tanzania, is located elsewhere, and there were no
recent household surveys based in Mwanza. For the
first pilot, individuals with no mapping experience
were recruited from Mwanza and surrounding areas.
This required significant training for both the map-
pers and for some of the survey team. Conversely, in
another pilot, the implementer prioritized previous
experience for their recruitment of mappers. They
worked with Tanzania’s NBS to identify and sample
clusters in the survey area and to recruit mappers
with previous experience. Since most of these map-
pers were located elsewhere in the country, they had
to travel to Mwanza for the training. Establishing
this arrangement with NBS and transporting and
housing these mappers in Mwanza and the survey
area added to the cost and time for the survey. The
collaboration with NBS (and, in Burkina Faso, with
the Institut National de la Statistique et de la
Démographie) had the positive effect of promoting
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ownership of the survey by the countries statistical
bureaus.

Designing easily adaptable data management
systems was a challenge

Another commonly mentioned challenge was data
management and analysis. All three pilot surveys
implemented the RADAR Coverage Tool using
ODK on tablets. The data managers for the surveys
were part of the implementing organizations or, in
one case, a consultant. The amount of technical assis-
tance for data management provided by the JHU
RADAR team varied by survey. The data manage-
ment tasks most frequently requiring support from
RADAR included: providing and adapting the ODK
questionnaire, setting up the server, and creating
a data quality dashboard. Navigating tablets, field-
testing the ODK questionnaire, and reviewing incom-
ing data using the data quality dashboard could
sometimes be done by the data manager or other
implementer staff.

A generic ODK questionnaire is available for the
RADAR tool, along with a manual to supplement the
ODK documentation, but it requires some adaptation
(editing response options, dropping or adding mod-
ules or questionnaires). We chose ODK because it is
free, open access, and relatively straightforward to
learn. However, learning to make adaptations to an
ODK questionnaire and troubleshoot any issues still
requires dedicated time, which is not always available
to staff who have many other responsibilities.

Although we developed and used data quality
dashboards to monitor incoming data in each of the
pilot implementations, we were not able to develop
a version that was easily adaptable by implementers.
We also found that it was challenging to ensure that
supervisors and central office staff were reviewing
and critically assessing incoming data for potential
quality issues, although we revised training materials
after each pilot implementation to try to address this
shortcoming. These tasks required substantial train-
ing and experience in interpreting and using survey
data quality indicators, as well as sufficient time for
survey supervisors and managers to review data and
communicate back to teams, and this time was often
in short supply during survey implementation.

Discussion and conclusion

Coverage surveys are an important tool for effective-
ness evaluations of health programs, providing infor-
mation on who is and is not receiving interventions,
and trends over time. However, these surveys must be
implemented with good quality in order to provide
accurate and meaningful information. This includes
appropriate selection of indicators for the program
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evaluation, correct sample size calculations, an appro-
priate sampling design, well-designed questionnaires
and data management systems, high-quality training
and supervision, and data analysis that appropriately
accounts for the sampling design. The RADAR cover-
age tool and toolkit aims to provide users with tools
to support the design, planning, implementation, and
analysis of their surveys, as well as a structured ques-
tionnaire that reflects best practices and information
about question validity.

The RADAR coverage toolkit has a number of
strengths. It focuses on questions required to measure
standard coverage indicators for program evaluation
and equity analyses for RMNCAH&N, and organizes
these in a modular format to make adaptation easier.
This results in a survey measuring approximately 70
indicators. While a direct comparison to MICS and
DHS is difficult because each survey differs in scope
and purpose, and DHS does not have a publicly avail-
able list of all indicators, the MICS includes over 175
indicators, and the DHS questionnaires are substan-
tially larger than the MICS. Similar to earlier versions
of the MICS, the RADAR survey also streamlines
collection of data on maternal and newborn indica-
tors by asking only about the most recent live birth
rather than requiring a full birth history. The tool
includes a gender module and integrates questions
required for gender-based analysis. It also distin-
guishes between those modules which are essential
versus those which are optional for organizations
with limited resources and household survey experi-
ence. Most importantly, it provides a comprehensive
set of materials to support organizations conducting
coverage surveys - including a sample size calculator,
sampling and mapping tools, training materials,
CAPI tools, analytical files, and an online course.

The RADAR coverage toolkit also has limitations.
A major difficulty identified by many implementers
was probability sampling, which requires mapping
clusters and enumerating all households in those
clusters. We explored several alternatives and tested
and costed a GIS/satellite image-based method at
scale; one of the pilot survey implementers also
tried a modified sampling approach that sampled
‘wedges’ of clusters; these will be published separately
and the GIS sampling materials will be provided. We
did not test simultaneous mapping and data collec-
tion [21], which somewhat reduces overall time in the
field, but which requires very strong supervision and
organization of data collection. Ultimately, we were
unable to significantly reduce the time, resources, and
technical expertise required to conduct probability
sampling for in-person surveys. We urge funders to
support high quality sampling by ensuring that they
are asking about sampling methods, adequately
resourcing surveys, and allowing implementers
enough time to conduct the survey.

We also were not able to develop an easily adap-
table data quality dashboard for incoming survey
data, so we have not included this in our toolkit.
While we did develop a dashboard, it needed to be
recoded for each implementation to account for the
adaptations to the survey (questionnaires/modules
included, changes to the response codes, etc.). We
have, however, made available our list of data quality
indicators and the corresponding R script for calcu-
lating these indicators.

The RADAR coverage tool is intended to be used
in situations where there are no existing and appro-
priate coverage data that can be used. Although we
have tried to simplify and streamline the survey,
because it is an in-person survey, it is inherently
expensive, logistically complicated, and time-
consuming to implement, and therefore not suitable
for all evaluations. The RADAR coverage tool is also
not a guarantee of a high-quality survey or evalua-
tion. Good surveys still require sufficient time (6-
9 months including planning and analysis), budget,
and well-trained study teams. High-quality evalua-
tions are not limited to baseline and endline surveys
and require measurement of intermediate variables
and designs that attempt to account for the counter-
factual (what would have happened had the program
not been implemented) [22]. We cannot overstate the
complexity of conducting a high-quality household
survey, and we emphasize that the decision to con-
duct such a survey (or to require organizations
receiving funding to conduct one) must consider
the organization’s capacity and resources, the oppor-
tunity costs and added value of the survey, and the
plans for using the survey data to improve our under-
standing of program effectiveness and/or population
health.

On an encouraging note, the end of project data
collection process for the Mama na Mtoto initiative
repeated use of the RADAR tool and used the toolkit
materials to support its implementation. This was
conducted by coalition partners without support
from RADAR but with support from a consultant
who had previously been part of the RADAR team;
the study ran smoothly, used an all-new team of data
collectors and mappers, and involved in-country
experts exclusively during training and supervision.
Data collection was completed in over 2000 house-
holds in four weeks.

The development of the RADAR toolkit has high-
lighted important research needs of population-based
surveys in LMICs. Mobile phone surveys have the
potential to substantially reduce the costs and time
required for household coverage surveys [23], and
interest in these surveys has increased dramatically
as the SARS-CoV-2 pandemic has impeded in-person
data collection. However, more evidence is needed to
understand what kinds of settings these surveys can



perform well in, which respondents are reached,
which methods can improve the representativeness
of the sample, and which kinds of questions respon-
dents can (accurately) respond to via mobile phone.
It is likely that in-person household surveys will
continue to be needed in some countries for some
time; more research and innovative thinking is
needed around less burdensome sampling methods.
Finally, it is important to understand which indica-
tors are best measured in a household survey as
opposed to alternative approaches, including the use
of routine health information systems and electronic
health records data, and to continue to improve the
availability and quality of these data sources.
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