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ABSTRACT
Background: The term ‘last mile’ has been used across disciplines to refer to populations who 
are farthest away, most difficult to reach, or last to benefit from a program or service. 
However, last mile research lacks a shared understanding around its conceptualization.
Objectives: This project used a concept mapping process to answer the questions: what is 
last mile research in global health and, how can it be used to make positive change for health 
equity in the last mile?
Methods: Between July and December 2019, a five-stage concept mapping exercise was 
undertaken using online concept mapping software and an in-person consensus meeting. 
The stages were: establishment of an expert group and focus prompt; idea generation; 
sorting and rating; initial analysis and final consensus meeting.
Results: A group of 15 health researchers with experience working with populations in last 
mile contexts and who were based at the Matariki Network institutions of Queen’s University, 
CAN and Dartmouth College, USA took part. The resulting concept map had 64 unique idea 
statements and the process resulted in a map with five clusters. These included: (1) Last mile 
populations; (2) Research methods and approaches; (3) Structural and systemic factors; (4) 
Health system factors, and (5) Broader environmental factors. Central to the map were the 
ideas of equity, human rights, health systems, and contextual sensitivity.
Conclusion: This is the first time ‘last mile research’ has been the focus of a formal concept 
mapping exercise. The resulting map showed consensus about who last mile populations are, 
how research should be undertaken in the last mile and why last mile health disparities exist. 
The map can be used to inform research training programs, however, repeating this process 
with researchers and members from different last mile populations would also add further 
insight.
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Background

Over the past two decades, the UN’s Millennium and 
Sustainable Development Goals (MDGs and SDGs) 
have focused on international intervention, research, 
and evaluation efforts and have produced much posi-
tive change in global health [1]. Member states sig-
natory to the SDGs recognize the need to first reach 
those who are the farthest behind [2]. The ‘last mile’ 
is a phrase used to refer to people who are last to 
benefit from, furthest away from or hardest to reach 
with, health innovations and interventions. The 
United Nations Development Program (UNDP) 
defines that last mile populations as ‘not only the 
poorest of the poor, but also the people, places and 
small enterprise levels that are under-served and 
excluded, where development needs are greatest, 
and where resources are most scarce [1, p.8].’ 

Ensuring that the SDG commitments are translated 
into effective action for health equity for those in the 
last mile is a distinct challenge. While the United 
Nations will want to see that populations left behind 
during the MDG era do not remain in the same 
position by 2030, persistent health inequities remain 
a common challenge faced by health systems globally.

The COVID-19 pandemic has again highlighted 
the differential impacts of health risks globally and 
particular groups, including those living in poverty, 
have not benefitting equally from public health coun-
termeasures [2,3]. Since the onset of the pandemic, 
there have been numerous concerns over backward 
slides with respect to health development and 
ongoing inequitable access to health opportunities 
for every sub-population [4–7]. It is largely recog-
nized that any development targets will remain 
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unreachable if we cannot address the health needs of 
all people, right down to the last mile. We require 
a more precise conceptualization of who might be 
considered last mile populations and what their 
needs and lived experience might be. We also have 
to have a better sense for how research best engages 
at or with the last mile. These concerns have been 
heightened in the era of COVID-19 but they exist 
as broad and present concerns that extend beyond the 
pandemic.

Unfortunately, in most contexts, disaggregated data 
for population sub-groups who might be facing health 
inequities, especially those in many last mile contexts 
are sparse. UNDP has recognized that with respect to 
the MDGs ‘few of the current indicators are able to shed 
light on the particular situations of migrants, refugees, 
older persons, persons with disabilities, minorities and 
indigenous peoples’ [8, p.1], for example. The phrase 
‘No one is left behind’ is mentioned five times in the 
2030 Agenda for Sustainable Development, but the chal-
lenge in meeting this ideal, and the implications of not 
meeting it, are significant and daunting [8].

Defining the last mile

In a formal sense, the term ‘last mile’ comes originally 
from business and technology sectors where it represents 
the last groups and locations receiving a service or pro-
duct [9,10]. The June 2018 UN Global Solutions Summit 
in New York City, for example, focused on technology 
deployment from the ‘lab to the last mile’ and the last 
mile was described as the final stages and populations in 
the diffusion of innovations [11]. Some global health 
researchers and practitioners have adopted the term 
‘last mile’ to refer to those populations hardest to reach 
[12], or furthest away, from programs and services [13–-
13–15]. The UNDP has referred to specific population 
sub-groups that are more commonly in the last mile, 
including, for instance, people living in extreme poverty, 
refugee populations, the elderly, members of ethnic and 
religious minority groups, Indigenous Peoples or people 
living with disability, among others [1]. To add a layer of 
complexity, some population sub-groups may be con-
sidered within the ‘last mile’ in one context or with 
respect to a specific health or social issue, but not others. 
There may also be heterogeneity within these groups and 
not every member is equally positioned with respect to 
any particular ‘last mile’ [13,14].

Despite the growing usage of the term last mile, 
there is no consensus on its conceptualization [1]. In 
addition, those aiming to document last mile health 
inequities through data collection and research have 
not reached consensus about how best to do this or 
indeed what last mile research or last mile research 
methods are specifically [9,12].

Information gaps often exist with respect to last 
mile contexts because populations in the last mile can 

be difficult to reach geographically [16], may not 
commonly volunteer to be involved in research or 
evaluations [6], may be stigmatized [17], may have 
had negative experiences with research in the past 
[18,19], may not be easy to find [20,21], may be 
difficult to communicate with [22] or may not remain 
involved in research or evaluation projects over time 
[23]. Last mile environments may be areas of conflict 
and unrest, remoteness, or extreme poverty, making 
research and evaluation in these places challenging 
from logistical and resource perspectives [24,25]. 
Women and girls are majority members of many 
last mile populations because of sexism, exclusion, 
discrimination, and the systemic gender inequalities 
that leave them farthest behind [26]. Racial or ethni-
cally marginalized populations are also over- 
represented among last mile populations [27,28].

To date, although valuable initiatives exist, includ-
ing the UNDP’s ‘Getting to the Last Mile in Least 
Developed Countries’ [1], last mile research and eva-
luation remains fragmented [12] and has not yet 
benefited from advancements that could be gained 
through a shared understanding of how research 
can better engage with, and make positive change 
among last mile populations [12–15]. While being 
aware of population and contextual differences, 
a shared understanding of ‘last mile’ and ‘last mile 
research’ may facilitate networking and the sharing of 
methods, tools, and experiences more broadly 
amongst researchers working with and across popu-
lations in the last mile.

Objective

We endeavored to undertake a concept mapping 
exercise for ‘last mile research’ with a group of health 
researchers who have experience doing research with 
people who could be considered as being in the ‘last 
mile’. Our main objective was to develop 
a conceptualization of ‘last mile research’ so we 
could inform further methodological and practical 
discussions about making positive change for health 
equity in the last mile.

Methods and materials

Concept mapping study design

Concept mapping is a way of identifying essential 
components of a concept and then assembling 
these in a way that can help in conceptual under-
standing. As a study design, it has been used in 
many areas including hand hygiene [29], intimate 
partner violence [30], gender and higher education 
[31], healthy aging [32], medical education [33], 
community-based housing [34], health care man-
agement [35] and understanding health care access 
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barriers [36], among others. Traditionally, concept 
mapping is done over a series of steps or stages 
using tools such as paper, posters, post-it-notes and 
markers to engage groups in the process of coop-
erative conceptualization. While there is some 
methodological variation, the concept mapping 
process often includes five basic steps [37]. Step 
one is the establishment of a core research group, 
and the statement of a research question or open-
ing prompt. The second step is to identify and 
invite people to participate in the mapping process 
(e.g. experts, representative stakeholders, or others). 
Participants react to the opening prompt or ques-
tion by providing any number of unique statements 
or ideas in response. The third step is to remove 
duplicate statements or ideas and then have each 
participant ranks the statements in order of impor-
tance and works to group like statements into 
meaningful ideas or categories. Participants also 
provide potential labels for their categories. 
Finally, as a fifth step, a group meeting is held 
and responses (ranking and proposed categories) 
are discussed to develop a final concept map by 
consensus. Authors have noted that concept map-
ping is a participatory process that has the ability 
to initiate discussion, integrate knowledge across 
multiple disciplines, support consensus-building 
[37], interprofessional and group learning, and pro-
duce useful visual representations of ideas and their 
components [38,39]. More recently, online options 
have become available and these allow at least some 
of the stages to be done on a computer or handheld 
device. Including digital and even virtual aspects to 
a concept mapping process can enhance inclusion 
of people who are physically distant, it also allows 
for more easy quantification of some of the com-
ponents, such as average ranks or proportion of co- 
sorting between any pair of ideas [40]. To date, this 
kind of concept mapping process has not been used 
to examine the concepts of hardest to reach, people 
left behind, last mile or last mile research. We 
believe that this kind of mapping and consensus- 
building exercise could help advance our concep-
tual understanding as well as provide a platform for 
informing further actions to address last mile 
health inequities.

Therefore, to meet our project objective, we 
undertook a concept mapping exercise using online 
concept mapping software and an in-person con-
sensus meeting. The entire process occurred 
between July – December 2019. This research pro-
ject was reviewed and given scientific and ethical 
clearance from the Queen’s University Health 
Sciences Research Ethics Board.

Stage one: determining a focus prompt and 
convening a group

The first step in the concept mapping exercise was 
to establish a core research team (including authors 
CD and LVA as well as a software advisor from 
Group Wisdom). The project was part of 
a Matariki Network development initiative between 
Queen’s University in Kingston, Ontario, Canada 
and Dartmouth College, Hanover, New Hampshire, 
USA and only members of these institutions took 
part in this concept mapping exercise. The focus 
prompt for this project was: ‘Last mile research in 
global health includes, or should include, factors and 
characteristics such as . . .’. This project aimed to 
gather ideas from health researchers (‘experts’) who 
have experience working with last mile populations, 
in last mile contexts, or on health issues of last mile 
populations by any definition. Recruitment emails 
were sent out across health research networks at 
Queen’s and Dartmouth asking for volunteers. 
A formal quantitative, sample size calculation was 
not computed for this study as it was largely 
a qualitative approach. We followed guidance 
from Kane and Rosas [40] and selected 
a minimum of 15 participants who were knowl-
edgeable experts or stakeholders on the topic. We 
also aimed for a sample with good variation in 
geographical area of research focus, research topics, 
discipline, and career stage. We recognized that this 
mapping exercise likely represented a first stage of 
what ideally would include a larger and more geo-
graphically diverse group of researchers and repre-
sentatives from last mile populations themselves.

Stage two: inviting experts into an online 
brainstorming activity

A license was obtained for group concept mapping 
software through Group Wisdom – Concept Systems 
Inc (https://groupwisdom.com/). A project space was 
established and basic demographic questions (i.e. uni-
versity location, type of research undertaken, geo-
graphic area of focus, population of focus, disciplinary 
background, career stage) and focus prompt were 
uploaded. Researchers who were eligible, agreed to par-
ticipate in the concept mapping, and consented to being 
part of the overall project were sent a hyperlink to 
connect to the Group Wisdom project webspace. 
These experts logged in and as a first step they engaged 
in brainstorming. They were provided with the follow-
ing prompt: ‘Last mile research in global health includes, 
or should include, factors and characteristics such as . . .’ 
and were asked to provide as many short written 
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statements to complete the focus prompt as they could 
think of. This stage was open for two weeks and at the 
end of this time, a list of all statements, with duplica-
tions, was compiled.

Stage 3: consolidating statements and inviting 
experts online to sort and rank

The list of brainstorming statements was reviewed 
and obvious duplications were deleted by members 
of the core research team. Once a consolidated list 
was ready, a second invitation was sent to the group 
asking the researchers to create their own categories 
or groups of ideas and to sort the individual state-
ments into these categories. Any number of cate-
gories was allowable. The researchers were asked to 
label their own categories. Following the sorting, 
researchers were also asked to rank from their per-
spectives for each statement with regards to (a) 
importance and (b) current presence with 1 being 
none at all and 5 being very high.

Stage 4: initial analysis – determining possible 
solutions

An initial analysis of the statements was undertaken 
by members of the core research team using data 
from the sorting exercise to draw a similarity matrix. 
This matrix is constructed by listing the statements 
across both the rows and columns in a table, and 
inputting values representing the co-sorting fre-
quency for each pair of statements. Two statements 
that are commonly sorted together will have higher 
values in their crossing cell than two statements that 
are never or infrequently sorted together. The range 
of possible values in the similarity matrix cells is from 
0 (no one sorted them together) to the maximum 
total number of participants (everyone sorted them 
together) [40].

The similarity matrix provides the dataset that 
unpins the creation of a two-dimensional array or 
point map. Non-metric, multidimensional scaling 
(MDS) is used to create a two-dimensional represen-
tation of the similarity matrix data. Non-metric MDS 
is a technique that converts the relative similarity (or 
dissimilarity) of two items into a relative distance 
between these items. Thus, each statement has 
a specific ‘distance’ from all other statements, and 
each statement has a unique relationship to all the 
other statements in the full group. An MDS introduc-
tion [41] and MDS algorithm details [42] are pro-
vided elsewhere. Within the Group Wisdom software, 
the MDS algorithm helps to calculate two- 
dimensional coordinates for each statement and 
these are then plotted in an array or point map.

Kane and Rosas (2018) describe point maps as 
constellations of ideas that are captured in space 

[40]. Point maps (as seen in Figures 1, 2 and 4) are 
useful since statements are depicted in relative loca-
tion to one another. The north-south-east-west orien-
tation of the point map is not fixed. The map is 
especially useful to show the central or peripheral 
nature of specific statements and potential clusters 
of points.

The next step in the concept mapping analysis was 
to categorize statements as depicted in the two- 
dimension point map into useful or meaningful 
groups or clusters. Within the Group Wisdom soft-
ware, agglomerative hierarchical cluster analysis 
(HCA) is used [43,44]. Using this approach, each 
statement begins in its own cluster and then is 
merged with the statistically closest two statements, 
then the next two and so on. Ward’s algorithm[45] 
provides a decision-rule to help divide the points on 
the map into statistically non-overlapping clusters. It 
is possible to determine the number of clusters you 
would like to test apriori. We chose to examine 
cluster solutions with 3–11 clusters so that we 
would have a range of granularity in the possible 
idea groupings.

Stage 5: in-person meeting to complete analysis 
and achieve consensus

The team of researchers met in person over two-days 
in December 2019 to discuss the cluster solutions that 
were created, interpret the meanings of the clusters, 
determine cluster labels and decide upon the most 
clear and relevant cluster solution that would repre-
sent the group’s final concept map.

Results

Overview

Nineteen researchers came forward following the 
recruitment at each University. All were eligible and 
invited to the online space where the concept map-
ping was to occur. In the end, 15 global health 
researchers completed all of the online concept map-
ping exercises and attended the consensus meeting. 
Table 1 outlines the demographic characteristics of 
these researchers.

After statements with duplicate meaning were 
removed, the process resulted in 64 unique state-
ments in response to the prompting question: ‘Last 
mile research in global health includes, or should 
include, factors and characteristics such as . . .’ 
Table 2 is the list of these statements.

A relative distance point map was created 
(Figure 1).

We have highlighted five statement numbers in 
red as these are located centrally to the map.
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#13 – understanding the barriers to equitable 
health from the perspective of people in the last mile.

#21 – being culturally and contextually sensitive.
#44 – intentionally promoting health equity.
#46 – a focus on human rights.
#63 – identifying the circumstances that have posi-

tioned people on the margins of healthcare systems
Statement #13 for example: ‘Understanding the 

barriers to equitable health from the perspective of 
people in the last mile’ was co-sorted with almost all 
of the other items across the map at least once. Lines 
in Figure 2 show frequency of co-sorting with the 
thinnest lines representing statement #13 being co- 
sorted 1–2 times with other statements, and the 
thickest lines represent it being co-sorted with other 
statements 13–15 times across the 15 researchers.

The group reviewed and discussed the point map and 
the potential 3–11 cluster concept map solutions. In the 
consensus meeting, the group considered the individual 
sorting results as well as qualitatively assessed the multi-
ple potential solutions and determined that the five clus-
ter solution was the most representative of the 
conceptual ideas of the group. A map with fewer clusters 
did not have sufficient granularity of ideas; having more 
than five clusters meant that broad areas were too finely 

divided. The participants also reached consensus about 
the labels for each of the identified five clusters (Figure 3, 
Table 3).

The final concept map contains five clusters of 
varying sizes and was decided by consensus in the in- 
person meeting that this was the best representation 
of the groups’ ideas overall. There are three broad 
themes: The Who, The What, and the Why. The 
‘why’ theme has three subthemes as described below.

The who

Cluster 1: last mile populations

The last mile populations cluster within Figure 3 contains 
11 statements that refer to the ‘who’ with respect to last 
mile research. These statements emphasize the people or 
populations in the last mile such as people with disabilities 
or those who live in remote or conflict-affected settings. 
This cluster exists between the research methods area of 
the map, and the structural/socia determinants area. 
Statements that are at the edges of a specific cluster 
provide bridging ideas with the other clusters that they 
are oriented towards. For example, at the south and 
south-east end of this cluster are the statements: 

Table 1. Characteristics of the global health researchers who undertook the concept mapping process*.
Characteristics** [n(%)]

Career Stage 
Early 
Middle 
Later

3 (20.0) 
9 (60.0) 
3 (20.0)

Population of Research Focus 
Ethnic minority 
Indigenous persons 
People living in extreme poverty 
Individuals with stigmatizing disease (e.g. HIV, Ebola) 
Refugees and Internally Displaced 
Remote Populations 
Persons Living with Disability 
Other

2 (13.3) 
1 (6.7) 

5 (33.0) 
4 (26.7) 
4 (26.7) 
2 (13.3) 
1 (6.7) 
1 (6.7) 

Type of Research 
Quantitative 
Qualitative 
Community-Based, Participatory 
Mixed-Methods

5 (33.3) 
4 (26.7) 
3 (20.0) 
5 (33.3)

Research Locations of Focus 
Australia and Region 
Central and Northern Asia 
Europe 
North Africa and the Middle East 
Populations in the USA 
Populations in Canada 
Central and South America 
Southern Asia 
South East Asia 
Sub-Saharan Africa 
Global or not a specific continent 
No geographic focus

0 (0.0) 
1 (6.7) 
0 (0.0) 
1 (6.7) 
0 (0.0) 

4 (26.7) 
0 (0.0) 
0 (0.0) 

3 (20.0) 
3 (20.0) 
7 (46.7) 
4 (26.7) 
1 (6.7) 

Disciplinary Background 
Anthropology 
Clinical Medicine 
Economics 
Environmental Studies 
Epidemiology 
Ethics 
Gender Studies 
Geography 
Political Studies 
Public & Population Health 
Research Methodology 
Sociology

2 (13.3) 
5 (33.3) 
1 (6.7) 

2 (13.3) 
7 (46.7) 
2 (13.3) 
4 (26.7) 
2 (13.3) 
2 (13.3) 
7 (46.7) 
7 (46.7) 
2 (13.3)

Current University Location 
Queen’s University, CANADA 
Dartmouth College, USA

9 (60.0) 
6 (40.0)

*Each participant self-identifies as a researcher who engages with people who might be considered ‘last mile populations’ in some conceptualization. 
**Participants chose any responses that applied, thus columns do not always add to n = 15. 
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Table 2. The list of 64 unique statements provided by 15 global health researchers when prompted ‘Last mile research in global 
health includes, or should include, factors and characteristics such as. . .’.

1. economic barriers at personal, social and system levels. 
2. the effect of climate change on the area and people. 
3. conflicts and how they affect the population. 
4. consideration of social determinants of health. 
5. examining the determinants of health and how to improve 
these factors. 
6. consider structural determinants of health. 
7. displacement and its effects. 
8. looking upstream for factors that have led to the group being 
‘last mile.’ 
9. how geographic isolation affects the population. 
10. social marginalization. 
11. overcoming obstacles that have limited inclusion of last mile 
groups traditionally. 
12. defining and measuring obstacles to desired health outcomes. 
13. understanding the barriers to equitable health from the 
perspective of people in the last mile. 
14. understanding stigmatization in the context. 
15. access to research, services and information gathering to 
inform data & services. 
16. understanding the community and whether one group is 
making another vulnerable. 
17. the diversity of disability & engagement needs. 
18. the influence of governmental structures and policies at the 
local level. 
19. attention to reasons why the population is considered a ‘last 
mile’ population. 
20. a focus on populations who have not always benefited from 
research or interventions before. 
21. being culturally and contextually sensitive. 
22. the centralization of public workers and services. 
23. understanding the systemic biases and processes that 
contribute to individuals or groups being ‘last mile.’ 
24. examining the systems of power that have led to 
marginalization. 
25. mapping of transportation options, cost, frequency, and 
hazards. 
26. generated, conducted and interpreted by those with full 
understanding of cultural, social, fiscal context. 
27. empowerment of participants and communities. 
28. community engagement throughout all stages of research 
29. universal design for engagement principles. 
30. participatory methods that can be conducted remotely. 
31. equity centered research questions, methods, and sampling 
strategies. 
32. methods that might have to be adapted or designed 
specifically.

33. addresses issues that encompass the entirety of patient cascade 
(prevention, treatment, health maintenance) 
34. priorities that have been identified by last mile populations themselves. 
35. reflexive thinking and practice throughout the research process. 
36. multi-stakeholder buy-in from the beginning to extent possible. 
37. attention to power dynamics in research. 
38. a way to return research results to the affected population. 
39. a focus on how research can be translated into action or improvements 
for last mile populations. 
40. translation of research to build capacity and knowledge. 
41. being thoughtful about integrative and end-of-grant knowledge 
translation. 
42. community activism. 
43. advocacy so that people in the last mile are not ‘left behind’ in 
development or health gains. 
44. intentionally promoting health equity. 
45. equity or fairness. 
46. a focus on human rights. 
47. being thoughtful around all ethical considerations. 
48. social justice as an underlying value. 
49. recognizing and valuing community members as experts in their own 
lives. 
50. participatory approaches to meaningfully reach individuals and groups 
often overlooked or left out of traditional research. 
51. telling stories and showing data that are often neglected. 
52. finding and advocating for those without a political or social voice. 
53. raising voices of the unheard. 
54. children, women, the elderly and others in specific life stages relevant to 
the research. 
55. people with disabilities, including invisible disabilities. 
56. looking at specific hard to reach groups due to equity-related concerns. 
57. involving local pharmacies, healers, midwives, birth-attendants. 
58. indigenous people and any minority group in the context–religious, 
sexual, migrant, refugees etc. 
59. most vulnerable populations that current efforts have not yet reached. 
60. those who have traditionally been left out of ‘mainstream’ research. 
61. populations who face multiple vulnerabilities that marginalize them 
further. 
62. the security situation for vulnerable groups. 
63. identifying the circumstances that have positioned people on the 
margins of healthcare systems. 
64. using methods that privilege the voices of minority populations.

Figure 1. Conceptual point map of 64 statements in relative location based on number of times statements were co-sorted by 
15 independent global health researchers.*
*Numbers correspond to the numbered text statements provided in Table 2. Centrally located points noted by the group are highlighted in red. 
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13. understanding the barriers to equitable health 
from the perspective of people in the last mile.

52. finding and advocating for those without 
a political or social voice.

Both of these statements are oriented towards the 
research methods part of the map and highlight the 
need to find and learn directly from the perspectives 
of members of last mile populations directly and the 
need to engage in advocacy with these groups.

The how

Cluster 2: research methods and approaches

The research methods and approaches cluster contain 
26 statements that speak to the how of last mile research. 

These are specific ideas about research methods and 
approaches for use with last mile populations. This is 
the largest cluster in the map. This cluster sits between 
the last mile populations cluster, and the cluster that 
includes statements about health system factors. Again, 
peripheral statements can help provide bridges between 
idea-areas on the map. The western edge of the research 
methods cluster includes the statement: 

36. multi-stakeholder buy-in from the beginning to 
the extent possible.

As this statement is oriented towards the health 
services cluster, it highlights the need to meaningfully 
engage stakeholders, including those in the health sys-
tem, in last mile research related to global health issues.

The three remaining clusters speak to why last 
mile populations exist on the margins, why they 

Figure 2. Point map of the project statements showing the central location of the statement: ‘13. Understanding the barriers to 
equitable health from the perspective of people in the last mile’.*
*Lines indicate number of times statement #13 was sorted in a similar conceptual group with other statements. Thinnest line indicates 1–2 
times sorted together. Thickest lines indicate 13–15 times sorted together. 

Figure 3. Final five cluster concept map for ‘last mile research’ determined through discussion and consensus with global health 
researchers.
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experience health inequities or why specific 
approaches might be needed in last mile research.

The why

Cluster 3: health system factors

The next cluster of the map is the health system 
factors cluster, shown in Figure 3, which contains 
seven unique statements. The focus prompt asked 
specifically about last mile research in global health, 

and participants added statements specific to health 
systems that were often co-sorted together and not 
co-sorted with other ideas. Examples of health cluster 
statements included: 

15. access to research, services and information 
gathering to inform data & services.

25. mapping of transportation options, cost, fre-
quency, and hazards.

Table 3. Statements sorted into the five cluster areas.
Cluster 1: Last Mile Populations – The Who 

13. understanding the barriers to equitable health from the perspective 
of people in the last mile. 
17. the diversity of disability & engagement needs. 
20. a focus on populations who have not always benefited from 
research or interventions before. 
52. finding and advocating for those without a political or social voice. 
54. children, women, the elderly and others in specific life stages 
relevant to the research. 
55. people with disabilities, including invisible disabilities. 
56. looking at specific hard to reach groups due to equity-related 
concerns. 
58. indigenous people and any minority group in the context–religious, 
sexual, migrant, refugees, and others. 
59. most vulnerable populations that current efforts have not yet 
reached. 
60. those who have traditionally been left out of ‘mainstream’ research. 
61. populations who face multiple vulnerabilities that marginalize them 
further. 
Cluster 2: Research Methods/Approaches – The How 
21. being culturally and contextually sensitive. 
26. generated, conducted and interpreted by those with full 
understanding of cultural, social, fiscal context. 
27. empowerment of participants and communities. 
28. community engagement throughout research: conceptualization, 
design, implementation, dissemination. 
29. universal design for engagement principles. 
30. participatory methods that can be conducted remotely. 
31. equity centered research questions, methods, and sampling 
strategies. 
32. methods that might have to be adapted or designed specifically. 
34. priorities that have been identified by last mile populations 
themselves. 
35. reflexive thinking and practice throughout the research process. 
36. multi-stakeholder buy-in from the beginning to extent possible. 
37. attention to power dynamics in research. 
38. a way to return research results to the affected population. 
39. a focus on how research can be translated to action or 
improvements for last mile populations. 
40. translation of research to build capacity and knowledge. 
41. being thoughtful about integrative and end-of-grant knowledge 
translation. 
42. community activism. 
43. advocacy so that people in the last mile are not ‘left behind’ in 
development or health gains. 
44. intentionally promoting health equity. 
46. a focus on human rights. 
47. being thoughtful around all ethical considerations. 
48. social justice as an underlying value. 
49. recognizing and valuing community members as experts in their 
own lives. 
50. participatory approaches to meaningfully reach individuals and 
groups often overlooked or left out of traditional research. 
51. telling stories and showing data that are often neglected. 
53. raising voices of the unheard. 
64. using methods that privilege the voices of minority populations.

Cluster 3: Health System – The Why 
Factors – The Why 
12. defining and measuring obstacles to desired health outcomes. 
15. access to research, services and information gathering to inform 
data & services. 
22. the centralization of public workers and services. 
25. mapping of transportation options, cost, frequency, and hazards. 
33. addresses issues that encompass the entirety of the patient 
cascade from prevention to symptoms to restored health. 
45. equity or fairness. 
57. involving local pharmacies, healers, midwifes, birth-attendants. 
at personal, social and system levels. 
6. consider structural determinants of health. 
8. looking upstream for factors that have led to the group being ‘last 
mile.’ 
10. social marginalization. 
11. overcoming obstacles that have limited inclusion of last mile 
groups traditionally. 
14. understanding stigmatization in the context. 
16. understanding the community and whether one group is making 
another vulnerable or under-acknowledged. 
18. the influence of governmental structures and policies at the local 
level. 
Cluster 4: Broader Environmental Factors – The Why 
2. the effect of climate change on the area and people. 
3. conflicts and how they affect the population. 
7. displacement and its effects. 
9. how geographic isolation affects the population. 
62. the security situation for vulnerable groups. 
Cluster 5: Structural/Systemic Determinants – The Why 
1. economic barriers 
19. attention to reasons why the population is considered a ‘last mile’ 
population. 
23. understanding the systemic biases and processes that contribute 
to individuals or groups being ‘last mile.’ 
24. examining the systems of power that have led to marginalization. 
4. consideration of social determinants of health. 
5. examining the determinants of health and how to improve these 
factors. 
63. identifying the circumstances that have positioned people on the 
margins of healthcare systems.

Cluster 1: Last Mile Populations – The Who. 
Cluster 2: Research Methods and Approaches – The How. 
Cluster 3: Health System Factors – The Why. 
Cluster 4: Broader Environmental Factors – The Why. 
Cluster 5: Structural/Systemic Factors – The Why. 
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33. addresses issues that encompass the entirety of 
patient cascade (prevention, treatment, health 
maintenance)

57. involving local pharmacies, healers, midwives, 
birth-attendants.

Although statements 15 and 25 do not specifi-
cally mention ‘health systems’ the participants com-
monly co-sorted these statements into this cluster. 
In discussion, participants stated that they pre-
sumed that the understanding for #15 was ‘health 
services’ and for #25 that transportation options 
must refer to transportation when attempting to 
access health services.

Cluster 4: broader environmental factors

The smallest cluster on the map is the environmental 
cluster, which contained five statements in the farthest 
western region of the concept map. These statements 
are broad environmental determinants, or reasons why 
last mile populations may exist, be difficult to reach or 
require specific approaches from a research perspective: 

2. the effect of climate change on the area and 
people.

3. conflicts and how they affect the population.

7. displacement and its effects.

9. how geographic isolation affects the population.

62. the security situation for vulnerable groups.

Cluster 5: structural/systemic determinants

The structural/systemic determinants cluster at the north 
of the concept map is the second largest section of the 
map and includes 14 statements that speak to the struc-
tural and systemic determinants of health or of being 
among last mile populations. These include for example: 

1. economic barriers at personal, social and system 
levels.

8. looking upstream for factors that have led to the 
group being ‘last mile.’

11. overcoming obstacles that have limited inclu-
sion of last mile groups traditionally.

16. understanding the community and whether 
one group is making another vulnerable.

23. understanding the systemic biases and pro-
cesses that contribute to individuals or groups 
being ‘last mile.’

Rating results

The researchers rated each statement for its impor-
tance and current presence on a 1 (not at all) to 5 
scale (very high). Average ratings were plotted on 
an x/y grid, with statements then categorized into 
four quadrants (high-high, high-low, low-high, low- 
low) (Figure 4).

The statements that are in the D quadrant, 
which indicates that on average researchers rated 
them of high importance, but low presence, are: 

Figure 4. Identifying next steps- average level of importance and current presence ratings for 64 ‘last mile research’ statements 
as determined by 15 global health researchers.*
*The graph indicates average rating among the 15 participants (1 not at all – 5 very high) for importance and current presence of each of the 
64 statements. The correlation coefficient r measures the strength and direction of any linear relationship between the two variables. The 
yellow quadrant (D) indicates those statements that have high relative importance but currently low presence. These statements are listed to 
the right of the diagram and represent potential next steps. 

GLOBAL HEALTH ACTION 9



23. understanding the systemic biases and pro-
cesses that contribute to individuals or groups 
being ‘last mile.’

24. examining the systems of power that have led 
to marginalization.

28. community engagement throughout all stages 
of research

34. priorities that have been identified by last mile 
populations themselves.

37. attention to power dynamics in research.

43. advocacy so that people in the last mile are not 
‘left behind’ in development or health gains.

49. recognizing and valuing community members 
as experts in their own lives.

50. participatory approaches to meaningfully reach 
individuals and groups often overlooked or left out 
of traditional research.

64. using methods that privilege the voices of min-
ority populations.

This is the quadrant that indicates areas for poten-
tial focus and future action from the perspective of 
the health researcher participants.

Discussion

A group of 15 health researchers based at two 
Matariki Network Universities completed a five- 
stage concept mapping exercise between July and 
December 2019. The resulting concept map had 64 
unique idea statements grouped in five clusters. This 
is the first time ‘last mile research’ has been the focus 
of a formal concept mapping exercise and the process 
highlighted a number of important themes. First, 
central to the concept of last mile research are the 
ideas of health equity, human rights, being culturally 
and contextually sensitive and understanding inher-
ent barriers in health care systems. These ideas were 
positioned in the middle of the map, indicating that 
they were often co-sorted with other ideas across all 
sections of the map. Health equity is created when 
individuals have the fair opportunity to reach their 
fullest health potential [46]. Supporting health equity 
is working to ensure fairness in access to health out-
comes and opportunities across all people, including 
those in the last mile. Human rights are defined 
through the Universal Declaration of Human Rights 
[47] as well as subsequent documents describing 
rights of specific groups such as Indigenous Peoples 

[48], children [49], or people living with disabilities 
[50]. For decades human rights and health equity 
have been central to global health research concep-
tualizations and endeavors more broadly and have 
been used as important concepts and frameworks 
on which to make advancements. For the researchers 
in this study who are engaging with populations and 
issues in the last mile, equity and human rights 
remain pivotal and this finding aligns well with 
equity-centered global health research described 
across the literature [16,26,46,51].

The researchers in this study also placed the cul-
ture, context, views, and experiences of people in the 
last mile as central to the concept of last mile 
research. This came out in the statements such as: 
understanding the barriers to equitable health from the 
perspective of people in the last mile; priorities that 
have been identified by last mile populations them-
selves; and overcoming obstacles that have limited 
inclusion of last mile groups traditionally. Last mile 
populations are thus appropriately positioned as the 
rightful experts in their own lives and the most 
important stakeholder in any last mile research. The 
research methods and approaches cluster emphasizes 
participatory approaches, as well as knowledge trans-
lation and partnership. At the margins between the 
research methods cluster and the last mile popula-
tions cluster is the idea of ‘advocacy so that people in 
the last mile are not left behind in development or 
health gains’. Advocacy is about building support for 
a specific idea or cause. Advocating for change in the 
last mile may involve the use of specific types of 
research data to persuade decision-makers, but it 
may also use integrated knowledge translation 
which positions decision-makers centrally in the 
research, alongside researchers and members of last 
mile populations, from the outset [52]. While advo-
cacy is critical for creating change particularly when 
the status quo may benefit those currently in power 
to make change, effective advocacy is often not cen-
tral to the curriculum in health-related research or 
professional programs and we believe requires 
a greater focus on research training programs [53]. 
Capacity development with last mile populations is 
essential to ensure that the right skills exist from 
within to address current and future barriers to 
health equity [1].

While advocacy was one idea that bridged the 
‘who’ and ‘how’ clusters of the map, the idea of 
‘identifying the circumstances that have positioned 
people on the margins of healthcare systems (#63)’ 
bridged three areas of the map: structural and sys-
temic factors; last mile populations; and health care 
factors. These bridging ideas are key action areas for 
addressing last mile health inequities and in our 
thinking about ways to enhance training for last 
mile researchers. Strengthening national health 
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systems has been a key approach used over the past 
30 years to ensure health for all [54–56]. These efforts 
include initiatives for ensuring access to essential 
medicines, establishing health financing mechanisms 
to ensure universal access, the development of func-
tioning medical records systems, the training of 
a strong and diverse health workforce and the provi-
sion of safe and accessible services [49]. Although 
researchers have historically been involved in these 
endeavors, it could be valuable for them to further 
increase focus on documenting and evaluating health 
system strengthening with the goal of health for all, 
particularly as we strive to reach populations in the 
last mile. Also inherent in idea #63 is a focus on 
underlying social and societal determinants of health. 
Populations are positioned at the margins of health 
care systems because of poverty, stigmatizing situa-
tions, disability, the impacts of colonization, and 
more. Last mile researchers must be sensitive to 
these ‘causes of the causes’ [51] in order to be most 
effective.

The rating exercise highlighted specific areas 
that are of high importance but have low presence 
in current research practice. Among the ideas high-
lighted by the group were community engagement, 
attention to power dynamics in research, participa-
tory approaches and using methods that privilege 
the voices of minority populations. This may 
require entirely novel ways of collecting data or 
researchers adopting methods that are new to 
them. Last mile research prioritizes the voice and 
dignity of people who live in last mile situations 
and spaces. Researchers must engage closely with 
these communities using participatory approaches. 
Finding ways to do this in some forms of research, 
such as large population-based studies, may be 
a challenge, but there is precedence that can be 
instructive [57–60].

Most peripheral to the left side of the map is 
a small cluster containing broader environmental 
factors such as climate change, conflict, or displace-
ment as they relate to last mile research in global 
health. This cluster was positioned relatively closely 
to the structural and systemic factors cluster indicat-
ing the similarities across these two clusters concep-
tually. Although there were variations between 
participants in the sorting of the broader environ-
mental items, it was not common for them to be co- 
sorted with research methods and approaches ideas 
or with last mile populations ideas. This is why the 
broader environmental factors are furthest away from 
both of these clusters in the map. The distance 
between the broader environmental ‘why’ cluster 
and the ‘who’ and ‘how’ clusters seems to indicate 
the need, at least among the participants in this study, 
for increased awareness about last mile populations 
affected by broader environmental factors as well as 

further development or alignment of research meth-
odological innovations focused on these issues and 
populations.

Our preliminary discussions suggested that we did 
not necessarily share a common definition of last mile 
populations and research at the outset. Through the 
process of concept mapping and consensus building, 
we were able to develop a concept map for ‘last mile 
research’ that can be used in further discussions and 
research methodological developments. For instance, 
the ideas from this concept map help identify why last 
mile populations are positioned at societal margins and 
how researchers could better design studies to acknowl-
edge and include populations which may otherwise be 
missed. We believe ongoing discussions about last mile 
research are necessary in order to reach, engage with 
and support populations and health in the last mile.

Strengths and limitations

This concept mapping exercise using supportive soft-
ware had a number of strengths. The brainstorming, 
sorting, and rating stages were able to be done remo-
tely and this allowed participation from any number 
of participants and across geographic areas. The 
initial use of the online platform helped in the crea-
tion of the concept map draft that was later discussed 
and interpreted by the group in person. The map 
showed clusters of ideas, and also the degree of cen-
trality of some statements. The software helped to 
easily identify the relationships between statements 
so that a meaningful point map could be created. 
Maps with different numbers of clusters were possible 
and this was helpful as there were different levels of 
granularity of ideas that could make up the whole 
concept, the group was able to deliberate around this 
and select the best cluster solution.

In addition to strengths, the study did have some 
limitations. Our group was only partially diverse with 
respect to different characteristics that could be rele-
vant to the topic (age, sex, geographic area of focus, 
nationality, university location etc). This is 
a significant limitation of the present work which 
should be seen as a first step. We believe that an 
important next step would be to conduct a similar 
mapping process with a more diverse set of global 
health researchers, as well as members of last mile 
populations themselves. Comparisons of maps cre-
ated by different groups could be very insightful 
and help propel further conceptual understanding. 
With respect to the online software, the software 
license fee may make the use of the software inacces-
sible for some teams with limited resources, techno-
logical literacy and internet access may also be 
barriers. In addition, our team felt the in person 
consensus meeting was critical to producing 
a strong final concept map by consensus. While 
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a virtual consensus meeting may be possible, we were 
not certain that it would have resulted in the same 
product as it was an interactive process aided by in 
person discussion and familiarizing ourselves with 
the other team members. Again teams with financial, 
geographic, or other constraints may not be able to 
conduct the in-person meeting.

Conclusion

Our conceptual map of ‘last mile research’ empha-
sized the ‘who’ of last mile populations, the ‘how’ of 
specific research methods and approaches, and the 
‘why’ of structural and systemic determinants, health 
system factors, and broader environmental factors. 
A group of 15 health researchers who are engaged 
in last mile research and who are located at two 
North American universities created a map that we 
believe could be used as a starting point for further 
discussions. Ideally, this concept would be further 
developed and clarified by last mile populations 
themselves as well as by a much wider diversity of 
researchers.

If we have determined some ideas about the who, 
how, and why of last mile research, it is certain that 
the answer to the ‘when’ is now. We are facing not 
only the COVID-19 pandemic, but more frequent 
and devastating natural and humanitarian disasters 
as well as widening inequities related to gender, race, 
religion, and other socioeconomic characteristics. 
Populations in the last mile face a unique set of health 
barriers and researchers engaging with them must 
contend with additional complexities inherent in 
last mile settings and spaces. Now more than ever, 
we must address the complexities of collecting data, 
engaging with populations and translating research 
into solutions at the last mile. We believe this last 
mile research conceptual map can help inform 
further methodological scholarship and practical 
developments towards these very important goals.
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