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Abstract

Background

Institutional research mentorship is a form of mentorship whereby institutions foster mentor-
mentee relationships. Research mentorship improves research effectiveness and supports
relationships. However, resources are needed in order to institutionalize research mentor-
ship tailored to low- and middle- income countries (LMICs). The aim of this study was to
develop a consensus document on institutionalizing research mentorship through a modi-
fied Delphi process as part of the practical guide development process.

Methods

This study used a two-round modified Delphi process, which is an iterative, structured
approach of consensus decision making. Each participant was asked about a series of
items related to research mentorship using Likert scale questions. Agreement for each item
was pre-defined as >80% of participants rating the item as “agree” or “strongly agree.” The
items that reached agreement, were then discussed during round two at an in-person con-
ference in Ethiopia. A separate group of individuals only participated virtually. For the final
consensus survey, response rates and commenting rates (participants who wrote two or
more comments) were compared among conference and non-conference participants.

Results

The Delphi process led to the inception of three main themes in terms of developing
research mentorship: leveraging existing resources, measuring and evaluating institutional
mentorship, and encouraging a research mentorship life cycle. During the virtual first round,
59% (36/61) participants who were emailed completed the survey. In the second round, con-
ference participants had a response rate of 79% (11/14) compared to non-conference
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participants with a response rate of 45% (21/47). Conference participants had a 100% (11/
11) commenting rate whereas non-conference participants had a 38% (8/21) commenting
rate. This study achieved consensus in both survey rounds for all 35 items on the consensus
document.

Conclusions

The data suggest that an in-person conference may increase participant engagement. The
consensus developed through a modified Delphi method directly informed a practical guide
on institutionalizing research mentorship in LMICs.

Background

Before Odysseus leaves on his journey in Homer’s ancient poem, The Odyssey, he entrusts his
son Telemachus’ welfare to his closest and oldest friend, Mentor. As guardian, friend, sponsor,
and counselor to Telemachus, Mentor then defines the oldest documented practice of mentor-
ship which continues to play a critical role in society today [1]. Mentorship may be described
most generally as having the foundational elements of knowledge sharing and learning promo-
tion throughout its many forms [2]. Research mentorship can help mentees improve scientific
and grant-writing skills, promote career development, and help the mentee transition to scien-
tific independence [3]. Although mentorship often describes a specific relationship between
two people, institutionalizing research mentorship is important [4].

Institutionalizing research mentorship nurtures research capacity in organizations (e.g.,
universities, professional associations, and research institutes) to improve research effective-
ness and health equity [5]. Comprehensive research mentorship resources such as toolkits and
practical guides can promote effective institutional research mentorship [6]. However, most of
the available resources for research mentorship are tailored for high-income countries (HICs)
[7]. Research institutions in HICs may have a longer tradition of supporting research mentor-
ship and have greater institutional resources to sustain mentorship compared to LMICs [8].

Existing mentorship resources focus on the mentor-mentee relationship [8]. They often do
not take into consideration the many forms of mentorship and the wider institutional factors
(such as existing resources, cultural norms) that contribute to research mentorship [8]. There
is a need for the development of an institutional research mentorship guide for LMIC
researchers [9]. This paper answers the research question: Using a Modified Delphi process,
how can we develop and build consensus for items within a practical guide focused on enhanc-
ing institutional research mentorship in LMICs? The Delphi method is a consensus-building
process which is widely used by researchers to achieve consensus in diverse fields. The Delphi
method is based off of the assumption that aggregated group opinions are more accurate than
individual opinions [10]. The objective of our research is to build consensus on a core set of
items on enhancing and institutionalizing research mentorship in LMICs to be included in a
research mentorship guide.

Methods

This study employed a two-round modified Delphi process informed by a related scoping
review [11] crowdsourcing open call and an in-person conference [12]. The Delphi process
has been widely used to achieve consensus in a structured way. The traditional Delphi process
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uses iterative survey stages with controlled feedback, statistical group responses including
“agreement” levels, as well as solicits the opinions of topic experts [10]. Since the advent of the
traditional Delphi process, many researchers have adapted the process to suit their research
needs and address potential limitations of the traditional method [13]. While the traditional
Delphi method involves anonymous responses, our study was not anonymous as we were inter-
ested in measuring the demographics of respondents. Another modification to our study was
that we employed a group of panelists to revise the statements instead only one facilitator which
is traditional for the Delphi method. Additionally, this modified Delphi process employed a
community-based participatory research (CBPR) approach which emphasizes the importance
of equity and knowledge sharing in research [14]. We chose to use the Delphi method instead
of only in person focus groups at the conference because we wanted to involve as many people
as possible. Not everyone on the expert Delphi panel attended the in-person meeting. As such,
limiting consensus building to the in person only process would have likely decreased total
responses and engagement. Additionally, we wanted to compare conference and non-confer-
ence participants to see if being in person had an effect on the level of engagement.

The modified Delphi consensus process included the administration of two online surveys.
The surveys were administered two weeks apart from each other in June 2022. We asked par-
ticipants to indicate their level of agreement with each statement using a 5-point Likert scale
(5 = strongly agree, agree, neutral, disagree and 1 = strongly disagree) and participants had the
option to provide additional comments on each statement item. We chose to use a 5-point
Likert scale due to its simplicity to construct and ease for participants to complete. A 5-point
Likert scale produces a simple yet reliable measure of agreement which was necessary for this
study [15].

We received a diverse mix of participants across age, gender, role, and work experience. Of
the 36 total participants, 61% (22/39) of our participants identified as female while 39% (14/
36) identified as male. Additionally, 66% of our participants identified as being from a low-
income country or lower-middle income country. Additional information on participants can
be found in Table 1. Given the focus of the study, for the Delphi we invited persons with inter-
est and experience regarding institutional health research mentorship in LMIC settings.

Consensus panel participants (n = 22) included people identified from the original crowd-
sourcing open call, steering committee members, and others with expertise. The role of the
consensus panel was to put together sections of the consensus document for the research guide
and to edit the first draft. Participants included LMIC researchers, mentors, mentees, institu-
tional leaders, and funders. We invited panelists from the open call steering group, finalists
and participants on the open call, and members from the collaborating network (TDR Global,
AHRI, SESH). There is not enough data from these groups to do a sub analysis of each of these
groups, but we asked their identifiers in order to have an idea of the diversity of participants.

Prior to the administration of the modified Delphi surveys, a consensus level of >80% was
agreed. This is including a response to “agree” and/or “strongly agree” to any statement item
on the surveys based on recommendations from the literature. Any statement item from the
surveys that achieved 100% agreement were graded as ‘U’ (unanimous); 90%-99% agreement
was graded ‘A’; and 80%-89% agreement were graded ‘B’. The consensus panel reviewed the
second-round survey grading to determine which items would be included within the final
consensus statement for the research mentorship guide.

Round 1

The development of the first-round Delphi survey was based on the statements generated from
the open call and scoping review findings by the virtual working group (Fig 1). This was based
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Table 1. Expert participant demographics for the first-round modified Delphi survey.
Table 1 Expert Participant Demographics
Characteristics Number (n = 36)

Participant’s Sex

Male 14 (39%)
Female 22 (61%)
Highest Degree Completed

Bachelor’s Degree 2 (6%)
Master’s Degree 13 (36%)
Doctoral Degree 20 (56%)
Post-Doctoral Degree 1(3%)
Age

15-30 6 (17%)
30-45 18 (50%)
45-60 11 (31%)
60-75 1 (3%)
75+ 0 (0%)
Country Economic Categorization

Low-Income Country 12 (33%)
Lower-Middle Income Country 12 (33%)
Upper-Middle Income Country 7 (19%)
High-Income Country 5 (14%)
Country

Ethiopia 8 (22%)
Nigeria 6 (17%)
Colombia 4 (11%)
United Kingdom 3 (8%)
United States 2 (6%)
China 2 (6%)
Yemen 2 (6%)
Malawi 2 (6%)
Nepal 2 (6%)
Kenya 1(3%)
Ghana 1 (3%)
Lebanon 1(3%)
Peru 1 (3%)
Bangladesh 1 (3%)

https://doi.org/10.1371/journal.pone.0291816.t001

on existing guidelines on Delphi statement development [16]. The first survey consisted of 39
statement items. The first four items were the participant demographic questions, and the
remaining 35 items were the consensus statement items for the research mentorship guide.
The facilitator invited participants to the first online survey created with JotForm via email in
June 2022.

After participants completed the first-round survey, the core team members compiled the sur-
vey results, analyzed consensus level for each statement item and graded them based on the grad-
ing scheme described above. We were interested in identifying key themes from the first survey
comments. Given that modified Delphi processes are founded on the importance of more than
one opinion, we analyzed comments on statement items where two or more participants wrote in
similar themes whether it agreed, disagreed, or was neutral with the statement item.
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Fig 1. An overview of the four main stages of the institutional research mentorship guide development.

https://doi.org/10.1371/journal.pone.0291816.9001

Following the first-round survey, Armauer Hansen Research Institute (AHRI) in partner-
ship with The Special Programme for Research and Training in Tropical Diseases (TDR)
hosted an in-person ‘Institutional Research Mentorship Development’ conference in Addis
Ababa, Ethiopia from June 23rd to June 24th, 2022. The purpose of the in-person conference
was to gather the expert participants to work together on finalizing the research mentorship
guide. Having an in-person discussion is useful for consensus building as point of disagree-
ment could be more easily solved in an in person setting. Additionally, we wanted to make
sure there was representation from AHRI as they were partners in the study.

Round 2

During the conference, we created the second-round survey, a modification of the first-round
survey based on feedback from round one. The second-round survey was an iteration of the
first survey with the comments incorporated from each statement item and from the discus-
sion at the in-person conference in Ethiopia. This survey had 42 items: 1-4 were the partici-
pant demographic items, 5-39 were the consensus items and 40-42 were items to correctly
acknowledge participants for their contributions to the final practical guide. The conference
attendees complete the online survey while in-person in Ethiopia. The research team also sent
the second survey via email to the participants from the first survey that were not attending the
conference.

We wanted to examine if there were differences between the non-conference participants
and the conference participants. We were interested in whether commenting rate (number of
participants wrote 2 or more comments) and varied between the two groups.

To measure commenting rate, we looked at how many participants in each group wrote in
at least two comments. We took the number of participants who wrote in at least two
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comments and divided this number by the total participants who responded to come up with a
commenting rate.

We also measured the strength of agreement between the two groups. We did this by count-
ing how many statement items participants had marked “strongly agree” over “agree” for the
majority of the survey. The majority was calculated by ensuring that over half the number of
respondents had responded “strongly agree” per each statement item within each group.

Informed consent

All participants first completed an informed consent online form as the first part before going
ahead to complete the main survey.

Ethical consideration

The ethics review committees at both the Armauer Hansen Research Institute (AHRI:10-015)
and the London School of Hygiene and Tropical Medicine (LSHTM: 27012) granted this study
ethics approval.

Results

There were 61 expert participants recruited for this modified Delphi process however we
received survey responses from 36 participants. The full participant demographics can be
shown in Table 1 for the first survey.

Round 1

The first-round survey was built from the foundational draft of the scoping review, open call
and from the virtual working groups’ revision. The first survey consisted of 39 statement
items. The first four items were the participant demographic questions and the remaining 35
items were the consensus statement items for the research mentorship guide. We emailed out
the survey to the 61 participants and we received 36 responses back achieving a response rate
of 59%. For round one, consensus was reached (> 80% agreement level) on all 35 consensus
statement items in the survey. A total of 13 out of the 35 statement items had similar com-
ments written by two or more participants regarding the statement item content.

Round 2

There were 14 people who joined both days of the conference held in Addis Ababa, Ethiopia.
These conference attendees included the crowdsourcing open call finalists, virtual working
group members and AHRI researchers. The conference participants met for two days to final-
ize the institutional research mentorship practical guide and complete the consensus process
by revising the first survey through an open discussion.

The second-round survey was an iteration of the first survey with the comments incorpo-
rated from each statement item and from the discussion at the in-person conference in Ethio-
pia. While all the items achieved consensus after Round 1, we wanted to incorporate the
feedback received in order to achieve a higher level of consensus. We wanted to ensure that all
statement items had been reviewed and revised by our participants. This survey had 42 items:
1-4 were the participant demographic items, 5-39 were the consensus items and 40-42 were
items to correctly acknowledge participants for their contributions to the final practical guide.
We emailed out the survey to the 61 participants and we received 32 responses back for a
response rate of 52%. The participants also reached consensus (> 80% agreement level) on all
consensus items in the survey. The development and revision of each statement was a multi-
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step process and therefore listing the changes at each phase would be beyond the scope of the
study. The final consensus statement items and their associated agreement levels is shown in
Table 2 below. Fig 2 shows the definition and three main sections of institutional research
mentorship that we created through the results of the modified Delphi process [5]. Both Fig 2
and the items in Table 2 were included in the full consensus document for the practical guide
(S1 File).

Post-modified Delphi process analyses

We sent the second-round survey to 14 conference participants and 47 non-conference partic-
ipants. Of the 14 conference participants, 11 responded to the survey for a response rate of
79%. Of the non-conference participants, 21 responded to the survey for a response rate of
45%. For measuring engagement, in the conference group all 11 participants who responded
had written in comments for at least 2 statement items. They had a commenting rate of 100%.
For the 21 non-conference participants who responded, 8 wrote in comments for at least 2
statement items with an engagement level of 38%.

Discussion

We developed a consensus document (Appendix 1) to enhance research mentorship in LMIC
institutions. In both rounds of the modified Delphi surveys all consensus items reached the
predetermined consensus level of > 80%. Through the Delphi study, we were able to achieve
our key objective which was to develop a consensus document on institutionalizing research
mentorship. The HERMES guide was published in October of 2022. We were also able to meet
our secondary objective which was to compare engagement levels of conference and non-con-
ference participants to see if being in person had an effect on engagement. This study expands
the literature by using crowdsourcing in a consensus process.

In our analyses we found an increased survey response rate and engagement rate for the
conference participants compared to the non-conference participants. This is consistent with
the findings of other studies that measured engagement rates of online conferences [17-19].
Both groups were informed that they would be able to get access to the final guide and receive
credit for their contributions if desired. The response rate may have been higher for the in-per-
son group because they were given dedicated time to complete the survey. Additionally, by vir-
tue of this group being physically at the conference with the common goal to produce a guide
from which they would all benefit, these participants may have been more invested in seeing
the final product come to fruition. We also found that the in-person conference did not artifi-
cially increase the strength of agreement by means of collective conversation or other group
mentality, but rather both the in-person and at-home participants were equally strong in their
agreement levels. This stands in contrast to other reported observations, where the sole use of
conferences dedicated to consensus can take longer to execute and can be more susceptible to
group conformity [20]. However, we are recommending future Delphi studies to include both
virtual and in-person aspects. As previously mentioned, an in-person aspect is important for
connection and consensus building while a virtual aspect ensures diversity and inclusion of all
participants.

This modified Delphi process helped show key aspects of institutional research mentorship
that researchers in LMICs found important. These key aspects included the three sections that
informed the definition of institutional research mentorship: the research mentorship life
cycle, leveraging of existing resources and the measurement of institutional research mentor-
ship (Fig 2). Based on the preliminary analysis of the key themes from the first-round survey
(Table 2) it was evident that the participants valued the inclusion of equity and fair, dynamic
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Table 2. Final abbreviated consensus statement items with associated degrees of consensus from the second-
round modified Delphi surveyl.

# ‘ Statement Item | % ‘ Grade
Definition of Institutional Research Mentorship ¢ Preamble
1 | We define institutional research mentorship as the institutional-level structures that nurture 93 |A
research capacity within the local institution to improve research effectiveness of the institution.
2 | Infographic (Fig 2) 9 |A
3 | Preamble: see appendix 97 | A
General Guide Statements
4 | Address intersectional components of mentorship 97 | A
5 | Research mentorship is a collaborative activity 100 | U
6 | Acknowledge that local fit is important 97 | A
7 | Embrace the digital world in sustaining mentorship but remember the power of in-person 100 | U
connections
8 | Consider a holistic approach to career development and mentorship 97 | A
9 | Utilize local resources for research and research mentorship 100 | U
10 | Leverage and strengthen the institutional culture of mentorship, inclusivity, and diversity 94 |A
11 | Cultivating research mentorship is an institutional responsibility 94 |A
12 | Encourage mentorship from junior colleagues 80 B
Mentorship Life Cycle
13 | Identify institutional champions for mentorship 93 |A
14 | Encourage and reward small habits of routine mentorship 91 |A
15 | Encourage peer research mentorship 97 |A
16 | Build common expectations about the mentor-mentee relationship 97 |A
Leveraging Existing Resources
17 | Mapping and leveraging existing resources is critical 94 | A
18 | Leverage ongoing research funding 100 | U
19 | Catalogue existing expertise and identify areas where you do not have local expertise 100 | U
20 | Leverage ongoing training grants (short and long-term) 100 | U
21 | Leverage institutions that enhance research mentorship 100 | U
22 | Twinning brings together relevant mentor-mentee programs/organisations 93 A
23 | Ensure research grants support research mentorship 93 |A
24 | Ensure that research ethical review committees require a capacity building component 9 |A
25 | Identify ways to embed research mentorship within institutions 100 | U
26 | Communicate with the broader research community 100 | U
Measuring and Evaluating Institutional Mentorship
27 | Measuring mentorship is important for continued success 100 | U
28 | Use feedback to iteratively improve over time 100 | U
29 | Tailor monitoring and evaluation based on the extent of research mentorship 93 |A
30 | Quantitative measurement of research mentorship 97 | A
31 | Qualitative measurement of research mentorship 97 | A
32 | Celebrate success within research teams 100 | U
33 | Tracking and system of documentation of mentorship activities at the different levels of the 100 | U
program process
34 | Develop tools to measure the institutionalization of research mentorship 100 | U
35 | Recommended open access resources: see appendix 94 | A

! Statements with 100% agreement were graded as ‘U’ (unanimous); 90%-99% agreement was graded ‘A’; and 80%—

89% agreement were graded ‘B’.

https://doi.org/10.1371/journal.pone.0291816.t002
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Fig 2. Infographic of the three sections of institutional research mentorship, adapted from the TDR guide.
https://doi.org/10.1371/journal.pone.0291816.9002

processes within the final practical research mentorship guide. There was also an emphasis
placed on considering current cultural practices within institutions as the institutions them-
selves begin to foster research mentorship. Additionally, the participants acknowledged that
institutions should consider appointing a mentorship leader or dedicating an office to mentor-
ship in order to truly embed mentorship into the institution and sustain the practice.

Our study has several limitations. First, there is no standardized way to measure the reliabil-
ity of a modified Delphi process [21]. However, we used established methods [22] and comple-
mented them with participatory crowdsourcing methods. Second, not all participants attended
the in-person conference in Ethiopia. To mitigate this problem, we organized a hybrid meeting
session during the in-person conference where working group members not attending could
join remotely. Third, the framing of the open call focused on strategies to enhance research
mentorship and not barriers to research mentorship. As a result, less can be stated about barri-
ers to institutional research mentorship. Specific to our application of this modified Delphi
process was the potential limitation of the survey being too long for participants to remain
engaged or to be willing to complete both surveys. This limitation is often referred to as survey
fatigue [23]. However, our results were encouraging in that the response rate only decreased
by 7% between the two surveys with over 50% of participants responding in both.

This study has implications for public health policy and research. From a policy perspective,
the use of remote data collection capabilities reduced the cost and time-to-consensus of the
decision-making process [24]. Including both an in-person and virtual option was key to the
success of our consensus process. Additionally, this consensus process helped in the develop-
ment of the HERMES practical guide which contains methods for enhancing institutional
research mentorship. The guide has been disseminated across the various TDR Global partner
organizations. The HERMES guide provides general ideas for enhancing research mentorship
in LMICs, however, there are many areas that could be further explored such as gender and
age. We suggest that further research be conducted into understanding and quantifying the
value of having multiple modalities in the consensus building process. A gap currently exists in
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the literature regarding clear guidelines for qualitative data analyses of modified Delphi pro-
cesses [25]. Assessment of the Delphi process could help to iteratively improve the method.

Conclusion

With a 2 round modifies Delphi process, we achieved consensus on strategies to improve
research mentorship among LMIC organizations. The results from this study have directly
informed a World Health Organization practical guide that is now being disseminated [5].
However, there remains unanswered questions and areas that require further research and pol-
icy attention.
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