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Background
The global health landscape contains a multitude of
complex initiatives, defined as those having “multiple ac-
tivity components; varied settings for implementation of
different sets of activities; systems-strengthening efforts;
capacity building; efforts to influence policy changes; use
of health diplomacy to achieve the aims of the initiative;
and implementation at multiple levels through a large
number of diverse, multisectoral partners at the country
level” [1]. Some examples include vertical and disease-
focused initiatives [e.g. Global Fund to Fight AIDS, Tu-
berculosis and Malaria; Global Polio Eradication Initia-
tive (GPEI); US President’s Emergency Plan for AIDS
Relief (PEPFAR); President’s Malaria Initiative (PMI)];
programs that focus on a certain aspect of health ser-
vices delivery (e.g. vaccine support provided by Gavi, the
Vaccine Alliance); and broader health systems strength-
ening (e.g. research grants provided by the Alliance for
Health Policy and Systems Research).

Although much attention has been paid to the evalu-
ation of these complex initiatives, few methods exist to
systematically identify and select comprehensive samples
of populations involved in their implementation [1, 2].
Such methods would facilitate the identification of les-
sons that may be applicable for improving efficacy
within the initiative, in addition to generating lessons
that can be applied to other programs. It is essential that
evaluations are done to describe these lessons about the
processes, implementation strategies, and experiences of
individuals at various operational levels and across con-
texts within these initiatives, and that methods are devel-
oped to ensure that these lessons can be generalized and
appropriately incorporated in future efforts [3]. While
many studies seek to distill these lessons, few adopt a
systematic approach to ensure that perspectives across
the spectrum of involved actors are captured, instead
relying primarily on the experiences of leadership and a
few key actors. Without a systematic approach, the valu-
able tacit knowledge of those involved with program im-
plementation may not be captured, in which case
lessons learned will not realize their full potential to im-
prove future efforts.

In the epidemiological tradition, a key principle in gen-
eralizing findings of a study to a larger group is to define

a target, a source, and a study population (See Table 1).
Aspects of this principle can be extended to describe
overall experiences and lessons learned within the popu-
lation of actors involved in a complex initiative. How-
ever, unlike populations in epidemiology, which are
often defined by characteristics through which individ-
uals can be readily recruited into a study (e.g. gender,
age, exposure to specific risk factors), populations of ac-
tors involved in a complex and multi-institutional initia-
tive may be hard to identify (that is, hard-to-reach) due
to lack of an easily identified characteristic that is shared
by all those necessary to make an initiative successful.
For example, the GPEI - which has prevented millions of
paralyses from the poliovirus and improved the health
status of diverse populations [5] - is a partnership com-
prised of national governments and five1



can be adapted for complex global health initiatives in-
volving multiple actors. Although these techniques yield
valuable lessons, when target and source populations are
not well described and identified, as seen with complex
global health initiatives like the GPEI, findings can be
based on samples that lack representativeness, and may
miss important lessons learned at various levels of oper-



the total possible population of actors, list specific indi-
viduals that fit within the total population, and then de-
rive a comprehensive sample of actors involved in global



country teams identified the organizational levels within
a country and then estimated their polio eradication-
specific workforces over the relevant period of time.
Afghanistan and DRC were two countries where add-
itional information based on the structure of their health
systems was combined with the organizational levels for
polio program to describe a polio universe.

In Afghanistan, where NGOs play a large role in the
health system, the polio universe was defined in terms of
both state and non-state actors. Thus, the Afghanistan
polio universe was systematically described along the six
WHO health systems building blocks (service delivery,
human resources, medical supplies, governance, health
information, and finance) and stratified by government
and non-government actors for each building block [22].
This framework-based approach helps to systematically
describe the types of actors in an otherwise fragmented
health system. In contrast, in the DRC, polio eradication
closely follows the national health system, as it is inte-
grated within the Expanded Program on Immunization
(EPI) activities. Members of the polio universe were clas-
sified accordingly, including actors involved in
immunization at the various health system levels, finan-
cing, technical, and implementing partners operational
in the DRC. From this more concretely derived polio
universe, it was then possible to utilize probability-based
sampling methods.

Enumerating the source population
While describing the polio universe is necessary to
understand all potential individuals who are eligible for
responding to the study, it is not possible to implement
data collection based on inclusion in the polio universe
alone. The source population refers to all those who be-
long in the polio universe and can be reached for a tacit

knowledge survey. Strategies for identifying specific indi-
viduals within a polio universe were shared and adapted
across country teams to form a country-specific source
population. One strategy involved identifying key gov-
ernment agencies, NGOs, religious organizations, civil
society organizations, and academic communities in-
volved in GPEI activities in the country in question
through a variety of sources. Another strategy involved
contacting point persons at identified key organizations
and requesting lists of contact information for people
and organizations who may belong to the polio universe
across various countries. Once polio universes were de-
fined and described, country partners used different cri-
teria and assumptions for estimating the sample size
taking into consideration the operational feasibility of
the sample.

Most countries identified universes that contained
more than 100,000 individuals and were forced to
focus data collection efforts on key populations to
achieve subnational representation of the polio uni-
verse. The most common method used was the selec-
tion of subnational geographic units for increased
sampling. India’s efforts to narrow down the largest
estimated universe began with a stakeholder consult-
ation workshop and resulted in the generation of a
sampling frame of 4,792 individual respondents,
complete with contact information. Review of the ac-
tors on this list determined that while state and national
level actors from a range of organizations were included,
frontline workers, such as Accredited Social Health Activ-
ists and Auxiliary Nurse Midwives were not represented
because access to the internet was limited or their contact
information was not available. Thus, a plan was made to
perform snowball sampling to find frontline workers in
four high-risk States in India.



Table 4 Polio universe, source population, and study populations

Country Polio Universe Description Estimated
Universe Size
(Target
Population)

Operationalizing the Polio Universe Proposed
Sample
(Source
population)

Contact Plan Study
population

Afghanistan Individuals with knowledge and
expertise of polio programs in the
country from directly working in the
polio eradication program. This
included anyone who has worked
directly in any level for policy
formulation, policy implementation,
program management, and field
operation. To have an inclusive
sample, Afghanistan’s Polio Universe
was based on two frameworks;
WHO health system building blocks
and Afghanistan National Polio
Eradication Initiative.

185,041 All national actors interviewed
with online survey (206 identified)
All provincial EPI teams contacted
with mobile phone survey (442
identified)
Purposively selected 7 provinces
for in-person interviews

65,041 Online survey
(31
respondents,
15.0%
response rate)
Mobile Phone
survey (126
respondents,
28.5%
response rate)
In-person
interviews
(365
respondents)

522

Bangladesh Individuals who spent 12 or more
continuous months working directly
in implementing activities under the
polio eradication program of
Bangladesh between 1988 till date.

51,500 Snowball sampling to identify
respondents due to lack of
program intensity

140 Online survey
(23
respondents)
In-person
interviews (83
respondents)

106

DRC Since Polio was integrated within
the EPI Activities at the operational
level, the Polio universe comprised
all those dealing with it at different
levels of the health pyramid,
including external technical partners
(such as WHO, UNICEF, Sabin
Institute) and funding agencies
(such as the World Bank, the BMGF,
Rotary International, etc.)

300,000 Stratified health districts based on
immunization coverage (good vs
bad), history of polio epidemics,
presence of AFP cases, and history
of cVDPV outbreaks and randomly
sampled districts by context type
Randomly sampled health areas
within each district and then
interviewed individuals within the
health areas.

85,000 Online survey
(136
respondents,
34.75%
response rate)
In-person
interviews
(400
respondents)

536

Ethiopia The polio universe in Ethiopia
included all individuals and partners
who have been involved for 12 or
more continuous months in
implementing polio eradication
activities in the country at national
and/or sub-national levels (Region,
Zone, District and health facilities);
in public and/or private sector; and
for NGOs between 1996 and 2018.
It included individuals working at
the national level (FMoH, national
agencies such as EPHI and PSA, GPEI
partners, NGOs, Professional Associa-





could be learned, such as the first province to switch to
inactivated polio vaccine, the locations of the last wild
poliovirus outbreak, and areas of conflict.

Obtaining a comprehensive sample
Data from the polio eradication-specific workforce was
collected by administering a survey to a sample of the
enumerated source population. Data collection involved
a globally-distributed online survey and seven concur-
rent surveys implemented at the national and subna-
tional levels by partner institutions in seven focus
countries. The survey was administered to those identi-
fied in the source population, and those who answered
comprise the study population. Respondents were pro-
vided with the opportunity to remain anonymous to en-
sure that they could voice their opinions without fear of
repercussions. Several challenges prevented study teams
from reaching the entire enumerated populations, in-
cluding inaccurate contact information, individuals
changing roles or leaving the country, and/or relatively
low response rates. To address these challenges, teams
utilized various methods of administering the same sur-
vey tool to ensure that responses were characteristic of
the enumerated source populations both in terms of
quantity of responses as well as a variety of respondents.
The first method for reaching individuals was through
an online survey which was sent directly to the emails of
enumerated participants and made available in English
and in eight languages commonly used in the partner
countries. Challenges specific to this method included
the fact that potential respondents may have missed the
email, the email may have gone to ‘spam’ folders, or re-
spondents may not have been aware of the purpose or
legitimacy of the survey. Other methods, including in-
person and mobile phone administration of the survey,
supplemented these efforts and were useful in reaching
enumerated respondents who were not reachable
through online methods. Most countries utilized a com-
bination of distribution techniques for administering the
survey to a population that would represent a variety of
organizational levels. The best method of reaching inter-
national, national, and some state-level actors was gener-
ally recognized to be an online survey (available in
English and locally relevant languages), while in-person
interviews were employed particularly to reach front-line
immunizers. All methods utilized the same survey ques-
tionnaire (made available elsewhere in this series, see
[18]), however questionnaires administered to field
workers were translated into more accessible, locally ap-
propriate terminologies.

Where countries had constrained their polio universe
to a narrower source population that included a
complete sampling frame, it is possible to evaluate the
response rate3 of the various survey distribution



necessitated the use of snowball sampling. Conversely,
the structured organization of DRC’s polio universe
allowed the team to confidently estimate the number of
individuals in their polio universe and utilize systematic
random sampling methods, increasing the likelihood that
their study population is indeed representative of their
polio universe. Variability in the process of operational-
izing the polio universe, defining a source population,
and data collection limits the strict generalizability of
the findings of specific country surveys but yields im-
portant conclusions for the global polio eradication ef-
forts more broadly. Across all surveys, efforts were made
to specifically seek out and collect data from front-line
workers, ensuring that those with first-hand experience
were included across settings. The strategies and pro-
cesses utilized in the tacit knowledge survey can be dis-
tilled into general steps for sampling from a complex
initiative.

Generalizing to other complex initiatives
Based on the systematic approach used to obtain a sam-
ple for lessons learned in GPEI, the steps for obtaining a
comprehensive sample for studying complex initiatives
can be summarized as follows;

(i) State research goal(s)

(ii) Describe the program of interest

(iii) Define a sampling universe to meet these criteria

(iv) Estimate the size of the sampling universe

(v) Enumerate a source population within the universe that can be
feasibly reached for sampling

(vi) Sample from your source population (collect data)

(vii) Reflect on the process to determine strength of inferences drawn

The STRIPE project demonstrated that the
methodology described above can be effective in
obtaining an extensive sample of participants in a
complex global health initiative. The project first defined
its goals to map and synthesize tacit knowledge, ideas,
approaches, and experiences that are not documented
but are relevant to understanding both intended and
unintended results from polio eradication activities
within various contexts. The second step was then to
describe efforts that have and continue to contribute to
the eradication of polio; including generalizable
individual-level activities and goals, organizational and
operational levels, and contexts/countries in which they
operate.

In order to obtain the desired results, the STRIPE
project collected responses from individuals associated
with organizations involved with funding, researching,
designing, managing, and/or implementing activities that

contributed to polio eradication. A definition for a
universe containing all units related to this objective was
defined and adapted to better meet specific contexts.
Two common approaches were to: (i) conservatively
estimate the number of all individuals who could have
possibly been involved using health-worker level esti-
mates (Ethiopia and India) or (ii) estimate the workforce
of key organizations identified (Bangladesh and Nigeria).
Next, individuals within the universe were enumerated
by a number of strategies, including primarily: (i) pur-
posively or randomly selecting geographical sub-units
within a country for enumeration (Afghanistan, DRC,
Ethiopia, Indonesia, and Nigeria); (ii) utilizing snowball
sampling when polio activities were further removed
from time (Bangladesh) or to include perspectives of
frontline workers (Indonesia, India, and Ethiopia); and
(iii) convening stakeholders and enumerating as many
individuals as possible within key organizations (India).
Next, procedures were implemented to obtain a compre-
hensive sample of the enumerated population. Ap-
proaches utilized include: (i) snowball sampling of
frontline workers within study areas (Bangladesh,
Ethiopia, and Indonesia); (ii) random sampling within
each identified study area (DRC); (iii) distributing to the
census of the source population (India); and (iv) using
existing networks to distribute the survey (Nigeria and
Afghanistan). Finally, survey respondents and response
rates can be compared with original estimates of the



accelerate eradication as of November 2019 [23]. The
IMB largely relies on data provided by GPEI organiza-
tions, as well as conversations with GPEI and govern-
ment organizations, and short field visits [24, 25]. The
STRIPE project collects much of the same data as the
IMB; with reports and data provided by GPEI organiza-
tions captured in the series of literature reviews and
conversations with policymakers captured in key inform-
ant interviews [18]. While the IMB has recommended
the collection and review of field-level perspectives since
its earliest days, there has yet to be a systematic collec-
tion of perspectives across the entire range of actors in-
volved in polio eradication [25]. The main contribution
of the tacit knowledge survey is to fill this gap in know-
ledge, and provide perspectives and experiences across a
range of actors, organizational, and operational contexts
that have not systematically been compared and synthe-
sized to date.

This sampling approach will yield comprehensive data
that will contribute new lessons learned to the polio
eradication narrative, however there are some
limitations that should be acknowledged. Operational
obstacles prevented the survey from being implemented
as planned, including the inability to obtain up to date
and accurate contact information for potential
respondents at all levels and inaccess to key operational
areas, necessitating the adoption of multiple data
collection approaches. Challenges also existed in the
potential introduction of systematic error in data
collection and entry across teams, as a variety of
methods were used for data collection (e.g. self-report
for global respondents, in-person collection by an enu-
merator via tablets, and separate data entry by data man-
agers in some settings), however constant contact
between study teams and a central, online platform for
data collection helped to ensure standardization. Future
attempts to derive lessons from complex global health
initiative could be based on study populations that are
defined in real-time, alongside the program implementa-
tion activities at various levels – which may not neces-
sarily yield a consistent approach across settings but will
be better aligned to the initiative.

As mentioned previously, differences in country team
approaches result in varying levels of generalizability of
findings from country-level surveys to holistic country polio
eradication efforts. Some groups or countries may be over-
represented (e.g. Nigeria’s relatively large study population)
and others may be under-represented (e.g. Bangladesh or
Ethiopia’s relatively small study population), either as a re-
sult of gaps in theorizing the entire universe of actors in-
volved, missing data when operationalizing their universe
into a source population, or inability to reach individ-
uals during data collection. However, in all contexts, key ac-
tors were readily found and included in the survey, and

additional efforts were made to engage frontline workers,
ensuring that the overall study population is indicative of
experiences related to global polio eradication more
broadly. Moreover, final conclusions about polio eradica-
tion under this study will not rely solely the data from the
survey, but will be derived by combining data from multiple
research streams (including literature reviews, key inform-
ant interviews, and health system analyses), contributing to
the strength of these generalizations.

Conclusion
This paper provides a broad methodology for describing,
enumerating and sampling from participants of a complex
population and provides examples of methodological
adaptations to best fit the application to distinct contexts.
Solutions presented in this paper fill a gap in current
operational, implementation, and health systems research,
in that there are currently few methods for systematically
sampling across complex public health initiatives that are
implemented internationally by several organizations and
stakeholders. By applying these methods, the STRIPE tacit
knowledge survey was able to describe the universe of
actors involved in GPEI, obtain information about these
actors, and sample an impressive 3,955 individuals from the
initiative. Such a systematic and extensive approach to
collecting lessons learned from a global health initiative has
not previously been undertaken. The insights obtained
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