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Abstract

Social scientists have advocated for the use of participatory research methods for Global Health project design and planning.
However, community-engaged approaches can be time and resource-intensive. This article proposes a feasible framework for
conducting a participatory needs assessment in time-limited settings using multiple, triangulated qualitative methods.
This framework is outlined through a case study: a participatory needs assessment to inform the design of an ultrasound-guided
biopsy training program in Nigeria. Breast cancer is the leading cause of death for Nigerian women and most cases in Nigeria are
diagnosed at an advanced stage; timely diagnosis is impeded by fractious referral pathways, costly imaging equipment, and limited
access outside urban centers. The project involved participant observation, surveys, and focus groups at the African Research
Group for Oncology (ARGO) in lle-Ife, Nigeria. Through this timely research and engagement, participants spoke about diag-

nostic challenges, institutional power dynamics, and infrastructure considerations for program implementation.
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Introduction

Approximately 70% of cancer deaths occur in low- and middle-
income countries (LMIC), signifying a critical need for the
global health community to turn its focus toward improving
cancer-related outcomes in these settings (World Health Orga-
nization [WHO], 2018). Global health is an increasingly multi-
disciplinary endeavor: many teams now incorporate social
scientists and applied medical anthropologists among their
ranks in addition to researchers from public health and clinical
sciences (Caduff et al., 2018; Hahn & Inhorn, 2009; Hewlett &
Hewlett, 2007). The increasing integration of social science
perspectives has brought a much-needed critical voice to the
global health community, namely that of problematizing the
primacy of high-income country (HIC)-driven interests and
perspectives in the field (Caduff et al., 2018; Hahn & Inhorn,
2009). Multiple high-profile examples of expensive, unsuc-
cessful global health interventions that did not account for local
perspectives, needs, and practices (Closser, 2010; Kenworthy,

2017) underscore the need for anthropological, qualitative
engagement with local context (Adams, 2016).

Recent projects have advocated for the use of participatory
research methods in project design and planning, thereby
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engaging community members beyond the traditional knowl-
edge, attitudes, and practice (KAP) needs assessment surveys to
gain a deeper, contextual understanding of lived experience
(Elmusharafet al., 2017; Tillyard & DeGennaro, 2019). In parti-
cipatory research methods, local stakeholders are the drivers of
data collection, shaping the research questions so that they are
beneficial and meaningful to the local context. Critical medical
anthropologists argue that participatory approaches are the most
ethical way for HIC researchers to engage in global health proj-
ects in LMIC as they shift the dynamic of power into the hands of
the “subjects” of the research (Adams, 2016; Reynolds & Sariola,
2018). Beyond adapting a preexisting intervention to a local con-
text, participatory research challenges whether an intervention is
needed at all, whether there are new ways of conceptualizing the
issue at hand, and what is most valuable to the community in
question. Participatory research has the potential to elicit new
understandings and to shift the framing of global health from a
“top down” approach to a horizontal, and sustainable, collabora-
tion (Sheikh et al., 2011).

While necessary, participatory research presents several
logistical challenges for global health teams. Often, there may
be a critical public health need that shortens time-to-intervention
deployment, which in the past has shortchanged community
engagement or failed to account for how data is translated and
transformed in local settings (Biruk, 2018; Reynolds & Sariola,
2018). Collaborating with community members to understand
the emic (insider) perspective can require large amounts of time
in the local setting, which may be difficult in rapidly evolving
situations or on projects beholden to strict timelines and budgets.
Participatory engagement also requires great reflexivity and sen-
sitivity on the part of the researcher, a cultural outsider who may
not be attuned to the local context. For example, scholars have
criticized previous participatory approaches for insufficient
understanding of local power dynamics, as well as for a lack
of clear procedures (Elmusharaf et al., 2017).

To overcome these barriers, many researchers working in
LMIC contexts have turned to rapid ethnographic assessments
(REAs) to understand how local norms, values, cultural prac-
tices, and social structures inform program design and influ-
ence implementation. REAs utilize the strengths of traditional
ethnography—immersion, observation, in-depth qualitative
data collection—to generate insights within an actionable time-
frame (Vindrola-Padros & Vindrola-Padros, 2018). In sub-
Saharan Africa, REAs have been used to inform HIV treatment
services in Mozambique (Schwitters et al., 2015), identify bar-
riers to treatment adherence in Uganda (McElroy et al., 2007),
understand needs of persons living with HIV/AIDs in Nigeria
(Garko, 2007), and explore determinants of intimate partner
violence in Kenya (Schafer & Koyiet, 2018).

Yet despite their ubiquity, there are many limitations to the
current REA approach in LMIC contexts. Due to the limited
timeframe, research teams may rush into data collection at the
expense of study planning and engagement with local stake-
holders; in other words, while the focus groups or interviews
themselves may be in-depth, the overall study is not truly par-
ticipatory. For example, evaluation of an REA in Ethiopia to

develop a new informed consent process found that 85.5%
thought that the best interests of study participants were not
adequately considered (Addissie et al., 2014). In this sense,
there is a danger that REAs in LMICs may re-produce colonial
or Western-dominated relations, under the veneer of commu-
nity engagement. There is also concern that time constraints
inhibit the main value of traditional ethnography, which is that
long-term immersion enables the researcher to develop colla-
borative relationships and understand local context (Adams
et al.,, 2014; Manderson & Aaby, 1992). Although scholars
have emphasized the importance of reflexivity and local colla-
borations when doing research in rapidly-changing global
health contexts (MacGregor & Bloom, 2016), a recent systema-
tic review of REAs found that lack of reflexivity was a
significant limitation in many of the studies assessed
(Vindrola-Padros & Vindrola-Padros, 2018).

However, this does not mean that any attempt at a partici-
patory approach should be eschewed due to time constraints.
Given the limitations traditional REAs, many time-limited
needs assessment projects would benefit from a participatory
perspective, in order to shift pre-intervention planning from
“community consultation” to true community engagement,
ultimately maximizing intervention effectiveness and use.
Adams and colleagues (2014) argue for the value of “Slow
Research,” which “prioritizes responsiveness to the constitu-
encies with which we are engaged as targets of global health
intervention and participants in this form of work” (p. 193).
Despite the name, this is not necessarily an opposition to rapid
research, but rather, it “approaches problems of scaling up and
implementation as a problem of local constraint and priority,
rather than as a problem of top-down delivery” (Adams et al.,
2014, p. 183). Similarly, Pink and Morgan (2013) have argued
that time-constrained ethnography necessitates “different
methodological, practical, and analytical entry points into the
lives of others”; rather than shortchanging rigor, rapid qualita-
tive approaches tap into different “forms of intensity” (p. 351).
Building on these approaches, this study aimed to combine the
strengths of qualitative inquiry with a participatory approach to
both study design and program planning.

This study presents an example of a short-term participatory
needs assessment project using multiple qualitative methods to
inform the development of a breast cancer detection interven-
tion in Nigeria. In this article, the authors will detail the meth-
ods and insights gained from this approach and propose a
feasible framework for participatory needs assessment in
time-limited settings.

The Global Health Issue: Breast Cancer in Nigeria

Nigeria is the most populous country in Africa and has the
highest breast cancer mortality rate (WHO, 2018). In fact, breast
cancer incidence is the leading cause of death among Nigerian
women (Bray et al., 2018). Epidemiological evidence suggests
that shifting demographic profiles, obesity, and exposure to car-
cinogenic substances and high-fat “western” diets have contrib-
uted to an increased incidence in cancers prevalent in HIC
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(Adebamowo & Adekunle, 1999; Akarolo-Anthony et al.,
2010). Shifting behavioral risk factors in Nigeria are com-
pounded by potential environmental exposures: a recent
case-control study found higher levels of lead in blood and hair
samples among newly diagnosed breast cancer patients than
cancer-free controls (Alatise & Schrauzer, 2010). Along with
increased exposure, timely diagnosis and treatment in Nigeria are
impeded by fractious referral pathways, costly imaging equip-
ment, and limited access to specialist care outside urban centers
(Agodirin et al., 2020). As a result of system-related delays, most
cases breast cancer patients in Nigeria present with symptomatic
disease and are diagnosed at an advanced stage (III or IV; Olase-
hinde et al., 2021). This is reflective of a larger trend in sub-
Saharan Africa, where approximately 75% of patients have
advanced stage cancer at diagnosis (Jedy-Agba et al., 2016).

Proposed Intervention

Diagnosis via ultrasound-guided breast biopsy is the standard
of care in most HIC but is less frequently available in LMIC
due to the prohibitive costs of imaging devices, materials, and
maintenance (Anderson et al., 2011). In the absence of ima-
ging, breast cancer is commonly diagnosed either through blind
biopsy, which is less accurate, or surgical excision, which
increases morbidity and cost. Recently developed battery-
operated, tablet-based mobile health (mHealth) ultrasound
devices have the potential to expand ultrasound access in
LMIC. One promising example is a portable, high-frequency,
ultrasound probe that can connect via USB to a tablet or smart-
phone and send images to a secure mobile application.
This device was developed in the United States (Philips Ultra-
sound, Inc., Bothell, WA, USA) but has been successfully used
by midwives at Aga Khan hospital in Nairobi, Kenya (Vinayak
et al., 2017). However, this device has not been piloted in
oncology settings, nor within the context of the Nigerian hos-
pital system. For an mHealth intervention to be successful, it is
critical to develop an implementation plan tailored to local
context. In fact, two recent systematic reviews of successful
mHealth interventions for cancer in sub-Saharan Africa found
that the biggest hurdle to breast cancer diagnosis is no longer
lack of access to technology, but the lack of a comprehensive
implementation plan (Ag Ahmed et al., 2017; Becker et al.,
2016).

Currently, there is no ultrasound-guided breast biopsy-
training program in Nigeria, despite the country having over
350 radiologists in-country (WHO, 2018). While Global Health
advocates have called for the implementation of interventions
to enhance breast cancer screening and early detection in LMIC
(Pace & Katz, 2015), previous studies of mHealth interventions
provide a cautionary tale of “top down” program designs that
lack consultation and engagement from local clinicians and
healthcare workers (Dutta et al., 2018). The objective of this
study, therefore, was to engage Nigerian cancer clinicians to
understand current practice, need, and interest in mHealth
ultrasound-guided breast biopsy, to inform the development
of a training program that is relevant to the local context.

Method
The Setting

Data collection occurred during the annual oncology sympo-
sium of the African Research Group for Oncology (ARGO) at
Obafemi Awolowo University Teaching Hospitals Complex
(OAUTHC) in Ife-Ife, Nigeria. ARGO is a National Cancer
Institute-recognized cancer consortium that aims to advance
the frontiers of oncology practice in Nigeria that was jointly
established in 2012 by OAUTHC and Memorial Sloan Ketter-
ing Cancer Center (MSKCC), in New York, United States, to
improve outcomes for cancer patients through collaborative
research and training efforts. OAUTHC is the central medical
center in ARGO. The catchment area of the ARGO network
includes the Osun, Ekiti, and Ondo states and parts of the Oyo,
Kwara, Kogi, Lagos, and Edo states. In April 2019, ARGO
clinicians assembled at the Sixth Annual Symposium to share
practical approaches to caring for breast and colorectal cancer
patients. This setting was chosen because it presented an oppor-
tunity to understand the perspectives of Nigerian clinicians
working in diverse community and geographic contexts, as
well as observe various didactic and training sessions through-
out the week.

Study Design and Data Collection

This participatory needs assessment was built from preexisting
collaborations within the ARGO network. The project was
reviewed by the MSKCC Institutional Review Board and
approved as an amendment to an ongoing joint protocol with
OAUTHC for the collection of program evaluation data to
improve implementation, delivery, and outcomes (protocol
18-114). Given the one-week window for on-site data collec-
tion and participant observation, the study authors designed a
hybrid qualitative needs assessment, using multiple forms of
data collection: open-ended KAP surveys, focus groups, and
participant observation. Each method functioned at a different
level of analysis—from group summary to granular—and was
intended to uncover different aspects of contextual knowledge
and practice, facilitating triangulation as depicted in Figure 1.

To obtain descriptive data on current ultrasound-guided
biopsy use and attitudes across disciplines, the authors
designed a KAP survey to be administered to all symposium
attendees. The survey contained a mix of open-ended and
Likert items on a 5-point scale (where a higher score indicates
stronger agreement) and was distributed on day two of the
symposium. To gain an in-depth understanding of practice-
specific challenges and to collaboratively design the frame-
work of an ultrasound-guided breast biopsy implementation
and training program, we engaged radiologist attendees in
60-min focus groups. We stratified the focus groups by geo-
graphic region given the cultural, sociopolitical, and economic
diversity between the Nigerian states; there is not a “one-size-
fits-all” model for Nigeria. All participants gave verbal consent
for focus groups to be audio-recorded. Finally, to understand
how radiologist knowledge and practice are enacted in the local
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Figure 1. Framework for a multimethod participatory needs
assessment.

context, the team’s medical anthropologist (KAL) engaged in
participant observation with the Radiologist groups throughout
the week, attending didactics, procedures, and an initial train-
ing of an ultrasound breast biopsy guided by a mHealth tablet-
based device, taking special note of unique characteristics of
the setting that would either facilitate or complicate implemen-
tation. All data collection instruments (the KAP survey, focus
group moderator’s guide) were developed collaboratively by
team members with local (ADO), content (EJS), and methodo-
logical (KAL) expertise prior to the symposium.

Analysis

Domains of the needs assessment were analyzed descriptively.
Frequencies were calculated for categorical data; means, med-
ians, standard deviations, and ranges were calculated for
continuous data and Likert-type scale items. Open-ended
responses were aggregated and analyzed in NVivo Pro Version
12.0 (QSR International, Doncaster, Australia; Bazeley &
Jackson, 2013). Focus group recordings were transcribed ver-
batim for analysis. All fieldnotes and focus group transcripts
were analyzed according to an inductive thematic content anal-
ysis approach (Creswell & Poth, 2017). For each transcript, the
study’s medical anthropologist (KAL) and a trained research
assistant (JV) independently reviewed the document in NVivo
Pro Version 12.0, highlighting significant statements within
each domain and recording analytic memos (i.e., reflections
about the segment of text) in the margins. Following these
independent analyses, the coding team met to reach consensus
regarding commonly recurring ideas (e.g., characterization of
current practice, primary challenges, unique concerns) for that
transcript, producing a summary document with illustrative
quotes. This process was repeated for each group until all

transcripts were both independently and collaboratively
reviewed and analyzed. After all transcripts were reviewed, the
summary documents were uploaded to the NVivo database to
facilitate the identification of themes. First, similar ideas across
each document were grouped into categories and compared
(e.g., potential barriers to implementation, potential facilita-
tors). Then, the team independently reviewed the quotes, across
all transcripts, grouped within a category. After this quote
review, the team met to reach consensus on the primary themes
that emerged and whether these themes stratified across sub-
groups (e.g., radiologists from the North vs. South).

The focus group themes were then summarized and merged
with trends from the survey data and key participant observation
findings in a joint display. Following procedures found in other
convergent mixed-method designs (Guetterman et al., 2015), we
compared the three data sources side by side to identify common
themes across the dataset. Each row of the table listed common
domains of the KAP survey and focus group guide (e.g., current
practices, challenges, attitudes toward ultrasound-guided breast
biopsy, training program considerations) and each column con-
tained corresponding findings (e.g., themes, summary statistics)
from each data source. After constructing the table, the analysis
team met to achieve consensus on major themes across each
domain, supported by the three data sources.

Results

KAP surveys were completed with a 55% (54/98) response rate
among symposium attendees. Respondents represented
22 ARGO hospitals, the most common being OAUTHC with
14.8% (8/54). There was a relatively even balance of male
(46.2%, 25/54) and female (53.7%, 29/54) respondents.
The majority were radiologists (46.2%, 25/54) or surgeons
(35.2%, 19/54) who had been practicing for an average of
10.38 years (SD = 7.77). Three focus groups were conducted
among radiologist attendees (84%, 21/25) who practiced in the
Southwest, Southeast, and Northern regions of Nigeria. Full
participant demographics are included in Table 1, and full KAP
survey responses are listed in Table 2.

This multimethod participatory needs assessment yielded
five major themes related to ultrasound-guided breast biopsy:
1) High demand but low use of ultrasound-guided breast
biopsy, 2) Limited staff and device availability contribute to
delays in care, 3) Cost and infrastructure concerns, 4) Mobile
devices as a strategy to expand patient access, and 5) Shifting
institutional prestige and program sustainability. Each of these
themes will be discussed in detail below.

Theme |: High demand but low use of ultrasound-guided breast
biopsy. Responses from symposium attendees indicated a need
for ultrasound-guided breast biopsy. In the survey, 50% (27/54)
of respondents diagnosed two—five cases of breast cancer each
week. However, only 24% (13/54) of respondents regularly
perform ultrasound-guided biopsy, and just 35% (19/54) have
observed the procedure. As one radiologist from Abuja stated
during a didactic session, “This is the situation we have here in
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Table |. Needs Assessment Participant Demographics (n = 54).

(N =54)

Demographics (%)
Age, y

Mean (SD) 44.56 (9.02)

Range 25-68
Sex

Male 25 (46.30)

Female 29 (53.70)
Position

Senior Resident 5(9.26)

Specialist/Consultant physician 46 (85.19)

Nurse 2 (3.70)

Missing I (1.85)
Specialty

Radiology 25 (46.30)

Surgery 19 (35.19)

Pathology 4 (7.41)

Oncology I (1.85)

Other 4 (741)
Years in Practice

Mean (SD) 10.38 (7.77)

Range 0.5-30
Cases of breast cancer diagnosed in a typical week

0 4 (741)

1-2 2 (3.70)

2-5 27 (0.50)

>5 15 (27.78)

Missing 6 (11.11)

Note. Data presented as n (%) unless otherwise noted. SD = standard
deviation.

Nigeria, most of us don’t do what we’re supposed to do as
radiologists.” This sentiment was echoed by a focus group
participant from southern Nigeria, who stated, “I’m from the
south-south [laughs] so at my hospital, we don’t really have
ultrasound-guided biopsy, we just do scans.” In Likert scale
survey responses, participants largely disagreed with the state-
ment, “I am satisfied with the way breast biopsies are currently
performed at my hospital” (M = 2.68, SD = 1.19).

Theme 2: Limited staff and device availability contribute to delays in
care. In focus groups, radiologists described several workflow
challenges that delayed timely diagnosis. During a didactic ses-
sion, one radiologist noted that, although she has been trained in
ultrasound-guided biopsy, “we get biopsy requests from every
department—{there is] no schedule, everything is sent to us to
interpret without notice, even if we are busy,” noting that this
often leads to diagnostic delays. In focus groups, most radiolo-
gists noted that although their hospitals have ultrasound
machines, there may only be one or two units that need to be
shared between departments: “The biggest thing for us is equip-
ment, having a machine that is dedicated to breast imaging. We
don’t know what to do sometimes, we don’t have the authority to
know [when the machine is available].” Limited machine and
staff availability mean that image-guided procedures and

biopsies can only be performed on certain days of the week,
making it challenging to screen and follow-up with patients,
particularly those who have traveled from rural areas. As one
surgeon shared, this often means that a patient either needs to
wait longer to receive care, or opt for a less-accurate blind
biopsy: “by the time the patient presents, you don’t get radiol-
ogists who are there every day [ ... ] there are days that she may
be in another room, doing [other] scans, so she may have to book
the patient for another time. And so, if that patient comes from
far distance, you don’t want it to be a big [burden] so you may
need to do blind core biopsy.” Radiologists shared that patients
can sometimes wait hours for an ultrasound; this phenomenon
was observed during the training week as well.

Theme 3: Cost and infrastructure concerns impede access to
ultrasound-guided biopsy. In the focus groups with radiologists,
participants emphasized equipment challenges that impede
image-guided biopsies. Even when the ultrasound is available,
there may be limited access to the consumables needed to
perform the procedure.

The needles they use are very difficult to visualize on ultrasound
[...]we wish we could get the needles that would make it so easy,
we could see what we’re doing. Sometimes when you need to do
small biopsies it’s difficult to get [a good view].

In focus groups, radiologists also noted that biopsy needles are
about one third the cost of the procedure itself, which is already
difficult for many patients to afford. This is supplemented by
open-ended responses in the KAP surveys, where the most
frequently reported challenges to diagnosing cancer include
high cost of biopsies (18.5%, 10/54) as well as faulty and/or
lack of imaging equipment (18.5%, 10/54).

Participant observation sessions identified important infra-
structure considerations affecting the use of ultrasound-guided
biopsy. The sample tablets also tended to overheat during train-
ing sessions, creating concerns for device storage. The radiol-
ogy wing of the hospital lost power one to two times per day,
and many radiologists confided that they often use their per-
sonal data plans to access Wi-Fi in the clinic. This was echoed
in focus groups with radiologists in the Southeast and North,
who expressed greater concern about electricity strength and
internet access needed to power imaging devices. For example,
in the following exchange, radiologists from the Southeast
indicated that stable electricity access was one of their biggest
concerns for an ultrasound-guided biopsy program:

[Moderator]: We’ve talked a lot about situations where it would be
really useful to have ultrasound-guided biopsies—are there any
situations where you wouldn’t use it or it could be challenging to
incorporate this method?

[Murmuring] I don’t really think so. ..

As long as you have a light source!

Yes, as long as there is electricity [laughter—LOTS of nods in
agreement and crosstalk]

Yes, the electricity going out can be a problem!

At my center, we have been talking about it [a lot]!
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Table 2. Knowledge, Attitudes, and Practice Survey Results (n = 54).

Current Practice (%)

“How are breast biopsies performed at your hospital?” (Check all that apply)

Trocar, Surgery, Ultrasound 12 (22.22)
Trocar, Surgery I'1(20.37)
Trocar, Other 7 (12.96)
Trocar, Ultrasound 3 (5.56)
Surgery, Ultrasound 3 (5.56)
Trocar only 6 (I1.11)
Ultrasound only 6 (11.11)
Surgery only 3 (5.56)
Biopsies not performed 3 (5.56)
“Who performs biopsies at your hospital?” (Check all that apply)
Surgeon 48 (88.89)
Pathologist 9 (16.67)
Radiologist 20 (37.04)
Not applicable 2 (3.70)
“Does your hospital perform image-guided procedures?”
Yes 43 (79.63)
No 7 (12.96)
Unsure 3 (5.56)
Missing I (1.85)
“Have you either observed or performed an ultrasound-guided biopsy?” 6 (I1.11)
Neither observed/ performed 19 (35.19)
Observed only 16 (29.63)
Brief training only 13 (24.07)

Regularly perform

Attitudes toward ultrasound-guided breast biopsy (n = 54; | = strongly disagree; 5 = strongly agree)

Item Mean Median SD Range
“l am satisfied with the way breast biopsies are currently performed at my hospital” 2.68 2 I.19 1-5
“I think ultrasound-guided breast biopsies would improve patient time to diagnosis at my hospital” 4.39 5 1.05 1-5
“l do not think it is necessary to incorporate ultrasound guided breast biopsy at my hospital” 1.69 I 1.20 1-5
“I think ultrasound-guided breast biopsies would have more advantages than disadvantages for patients” 4.56 5 088 1-5
“l would be concerned that incorporating ultrasound-guided biopsies into diagnosis would make my workflow  1.67 I 0.93 1-4
less efficient”
“I think an ultrasound-guided breast biopsy training program would be useful, but | am concerned that | or my 1.92 2 1.07 1-5
colleagues would not have time to participate”
“A lot of process changes would need to take place for my hospital to participate in an ultrasound biopsy 2.52 2 1.29 1-5
training program”
“A lot of infrastructure changes would need to take place for my hospital to participate in an ultrasound biopsy  2.37 2 1.28 1-5
training program”
“It is likely that my hospital administration would be willing to invest in a2 mobile health ultrasound unit that  3.34 3 1.04 1-5
costs approximately 4000USD”
Interest and preferences in an ultrasound-guided biopsy training program
Item (N = 54)
“What would be your level of interest in having your hospital participate in an ultrasound-guided breast biopsy training program?” 4.68 (0.83)
(1-5)
Mean (SD) -5
Range
“How much time would you/ your staff be able to dedicate to a training program?”
No time 2 (3.70)
One weekend per month 7 (12.96)
One weekend w/ independent learning 42 (77.78)
Missing 3 (5.56)
“Who should participate?”
Radiologist 8 (14.81)
Nurse 1 (1.85)
Multiple specialties 45 (83.33)

(continued)
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Table 2. (continued)

Current Practice (%)

“What would be your level of interest in a training program that included opportunities for e-learning (tablet-based learning)?”” (1-5)

Mean (SD)
Range

4.74 (0.48)
3-5

Note. Data presented as n (%) unless otherwise noted. SD = standard deviation.

Most radiologists noted that their hospital had a backup gen-
erator, and that it can take up to 1 hr for the power to return.
Therefore, even with a backup generator, electricity disruptions
can contribute to delays in care, indicating a need for a battery-
operated or rechargeable device that can operate independently
from a charging port.

Theme 4: Appeal of a portable unit: A strategy to expand patient
access. Radiologists found the portability of a mHealth tablet-
based U.S. device to have important implications for workflow
and patient care. Participants from the Southwest were enthu-
siastic about the prospect of performing an ultrasound at the
point-of-care, meaning that a patient can be screened same-day
rather than needing to be referred to a different wing of the
hospital (where the machine may be occupied) or to a separate
facility (which creates treatment delays and lost-to-follow-up):
“If we had this I wouldn’t have to guide my big machine across
the floor all the time- because we don’t know what to do
sometimes.”

Outside the hospital, radiologists felt that an mHealth ultra-
sound device could expand access to breast cancer screening
and diagnosis for rural patients. During a training session, one
radiologist mentioned that she runs a clinic in a rural commu-
nity outside Abuja and encourages women to come to the hos-
pital for imaging follow-up, but many of the women cannot
make the long journey to the city, “and you can’t move the
ultrasound device to them.” This participant wants to be able to
“take the ultrasound device into communities and do biopsies
there [at a community clinic]” to “provide screening and
follow-up at once.” Another radiologist who works with rural
populations in Gurara agrees: “This is the population who
needs it.” Radiologists from the Northern region noted that
their patients often face greater financial constraints, which
impedes access to treatment. Thus, having the ability to take
a portable, mHealth imaging unit into rural communities would
make a significant difference in patient outcomes. Due to dif-
ficult travel to hospitals in this region, participants felt strongly
that imaging should always be accessible to patients outside the
hospital, in order to reduce lost-to-follow-up after a consulta-
tion. As one participant described, “When I think about it,
having that small iPad ultrasound-enabled device, you have
so many people who are migrating to outpatients in the rural
areas, so many patients who are in communities on the outskirts
of town [ ...] we don’t have much, we just have 3—4 centers at
most where we can make an assessment, and maybe even few
where we can assess ultrasounds [ . ..] so sometimes you call
them and lost them to follow up, so what this training is doing is
that if we have that kind of equipment what we’re able to do is

be mobile with the ultrasound, have the consumables, palpate,
and take biopsies, and then it’s easier to follow up.” In open-

EEINTS

ended survey responses, “reduced delays to care,” “improved
access,” “increased access to healthcare,” and “easy access to
services for rural community” were cited as potential benefits

to mHealth tablet-based ultrasound-guided biopsy.

Theme 5: Ultrasound-guided biopsy shifts radiologist’s institutional
role. In focus groups and surveys, participants noted that biop-
sies are frequently performed by surgeons: the majority of
survey respondents (88.9%, 48/54) noted that surgeons per-
formed biopsies at their hospital, and 37% (20/54) responded
that radiologists performed biopsies; notably, only 1 (1.9%)
respondent indicated that radiologists were solely responsible
for performing biopsies at their hospital. In focus groups, radi-
ologists from the Southeast noted that their role was often to
assist the surgeons during image-guided procedures, rather
than performing the procedure themselves: “The surgeons
bring their patients, depending on what specialty, and we are
able to help them, even if just being their guide.” In the North,
some participants mentioned that they only see patients through
referral: these participants mentioned that while family physi-
cians almost always refer patients to radiologists for an ultra-
sound, if a patient goes to the surgeon first, then the surgeons
may not necessarily refer to the radiologists. Meanwhile, par-
ticipants from the Southwest noted that the specialist respon-
sible for performing the procedure depends on the number of
breast cases that week—some weeks it may be the radiologists,
and other weeks it may be the surgeons. Overall, participants
felt that procuring mHealth tablet-based ultrasound devices,
dedicated to the breast unit, would shift image-guided proce-
dures under their purview, away from the surgeons. As one
radiologist stated, “if we have that kind of equipment what
we’re able to do is perform the ultrasound, have the consum-
ables, palpate, and take biopsies, and then it’s easier to follow
up and [then] we can refer then to regular surgery [...] we
wouldn’t have to rely on surgeons [beforehand].”

Radiologists perceived that ultrasound-guided biopsy would
increase both the standing of their hospital and their own dis-
cipline. During the focus groups, radiologists expressed that
“The surgeons will have to accept this as our new area of
work.” Radiologists from the Southeast perceived that, rather
than feeling usurped in their role, surgeons would be happy to
hand off image-guided biopsy procedures to the radiologists
because this would alleviate their overwhelmed caseload:
“The surgeons back here [at my hospital] are like “please
learn this! we are very eager to hand off that.”
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Sub-theme: Increased institutional prestige increases program
acceptability and sustainability. Radiologists also felt that a dedi-
cated breast unit would increase the prestige of their own hos-
pital. This frequently came up in discussion as a primary
training goal:

When you come to any Center, you want to know what expertise
the radiologists there have, so that they can say “this center is a
breast center, this center is neuro, whatever,” [ ...] “this center is
known for breast imaging and has everything.”

Radiologists felt that this potential increase in institutional
prestige would make hospital leadership amenable to investing
in an ultrasound-guided biopsy training program. Participants
expressed interest in obtaining an official certification upon
completion of the program, that they could use to signal their
training in this skill and have credentials to host their own
trainings, as well as justify the creation of a dedicated breast
unit within their hospital. A major goal among participants was
to establish a dedicated breast unit; that way, other hospitals
can send their clinicians to them for training. For this reason,
participants in the focus groups suggested a “train-the-trainer”
(where recently graduated trainees mentor the subsequent
cohort) model. As one focus group participant described:

I would like to train and get better at biopsies, to be able to not just
do the ultrasound, but to set up a breast clinic where we can do
procedures [...] And having that kind of ability, the expertise
established, gives us 1. the confidence and 2. actually be able to
continue training the other people coming up, so that that training
actually trickles down, the trainee becomes the trainer, and we are
actually able to continue the program, even in our own locality, so
since online, once you have trainers on the ground, it even makes
your own work easier because we are able to do the online stuff.
And actually, the trainings in our hospital can trickle down to our
patient, effective management and things like that, and everything
improves.

Another radiologist echoed this sentiment during a didactic
session: “The more empowered we are, the better we can
grow.” And went on to add, “Right now, this is what we
do—if they [trainees] need to learn how to do say mammogra-
phy, we need to send them outside [to a different hospital], so
we’re hoping what we could do here for biopsies is a train the
trainer.” The suggestion of a “train-the-trainer” approach,
therefore, was embedded in the desire to create a program that
not only grew their own skillset, but ensured a continuous
knowledge-sharing process that builds skill and capacity
throughout the field of radiology, as well as their local institu-
tion. As one radiologist stated in the focus groups, “We make
the arrangements for someone to train us, and then we are
interested in impacting the younger cohort and residents who
are coming up [after us].” In the KAP surveys, many respon-
dents (77.8%) also expressed a strong preference for ongoing
trainings related to ultrasound-guided biopsy (i.e., one week-
end per month). They felt that this ongoing training model

would foster collaboration between radiologists and increase
program sustainability. Even the radiologists who participated
in the focus groups had created a WhatsApp group to continue
exchanging information after the symposium.

Discussion

The results from this study support the feasibility of using
multiple, triangulated qualitative methods to conduct a com-
prehensive participatory needs assessment in a limited time-
frame. Participant observation of radiologist training, practice,
and interaction helped establish rapport and enabled the study
team to obtain deeper understanding of current knowledge,
institutional dynamics, and challenges than through focus
groups alone. Yet within the focus groups, participants were
able to shed light on reasons behind their survey responses
(i.e., current dissatisfaction with image-guided procedures),
advocate for the needs of rural patients, and collaborate on the
design and structure of an ultrasound-guided breast biopsy
intervention and training program. In addition, the focus groups
and informal conversations during the symposium fostered col-
laboration between stakeholders. By the end of the symposium,
many had established channels to stay in contact.

The present study design builds on Tillyard and DeGen-
naro’s (2019) previous work in Haiti, which expanded a KAP
survey tool using participatory methods to generate
community-based knowledge, while maintaining the study’s
simplicity and budget (Tillyard & DeGennaro, 2019).
We chose to prioritize focus groups over other qualitative
methods in order to observe interactions between participants,
to understand the degree of convergence or divergence on a
topic (Liamputtong, 2011). A unique benefit of focus groups is
that they are by nature collaborative: the focus group technique
allows participants to talk about their own thoughts and experi-
ences, while interacting and sharing ideas with other group
members, causing new ideas to emerge (Bernard, 2011).
This enables the researcher to probe on topics that may have
never come up during a one-on-one interview. Given the time-
limited setting, focus groups allow for discussion of topics that
the researcher, lacking contextual knowledge, may not have
thought to ask. There are other rapid ethnographic approaches
which employ triangulated qualitative methods, such as key
informant interviews and free-list surveys. However, while
these studies often illuminate the nature of problem to be
solved, they seldom inform the intervention directly (Schafer
& Koyiet, 2018). Our current approach intentionally combines
the in-depth engagement inherent in ethnographic praxis with
the well-defined domains of a pre-implementation KAP sur-
vey, in order to directly contribute to locally appropriate pro-
gram development.

Through the addition of focus groups and participant obser-
vation, the present study presents a feasible scenario for using
triangulated qualitative methods for obtaining in-depth, con-
textual perspectives in time-limited or resource-constrained
settings. The study also explicitly engaged local stakeholders
in the development of the KAP survey and qualitative
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instruments, overcoming the limitations of other REA meth-
odologies. In so doing, this study presents a counterargument to
the impulse to shortchange community engagement for time-
line or budgetary efficiency.

In fact, through uncovering insights about institutional
workflow, hierarchy, and structural constraints, this
stakeholder-engaged needs assessment is likely to save time
and funds as the project unfolds. For example, geographic dis-
tance from tertiary care centers emerged as a primary burden
both for patients as well as providers. As discussed in Theme 2,
surgeons resort to blind biopsy if an ultrasound device is una-
vailable, to save patient travel time. In Theme 5, radiologists
expressed a preference for ongoing, online-focused training.
This underscores the need for disseminating ultrasound-
guided training to geographically disparate areas of Nigeria,
not just in the major tertiary care centers. Without the needs
assessment, the intervention training may have only been
implemented at a major oncology center, ultimately limiting
use. Rather than violating intervention fidelity, the proposed
hybrid qualitative framework maximizes the potential for inter-
vention use and the feasibility of implementation by under-
standing context and interest; it benefits the community
while ensuring that limited global health funding is not wasted.
For instance, in Theme 4, radiologists discussed the potential of
an mHealth ultrasound device to increase cancer screening
within their community, in addition to interventional proce-
dures, uncovering a new context of use and potential interven-
tion benefit.

The themes identified in this analysis have yielded impor-
tant considerations for an mHealth ultrasound-guided breast
biopsy intervention that is relevant in the Nigerian context. Key
infrastructure findings, such as the need for pre-charged or
battery-operated devices, are critical for feasible implementa-
tion. While specific infrastructure concerns emerged—notably,
Wi-Fi, cost of consumables, and electricity—the study also
uncovered valuable insight into radiologist motivations and
goals for engaging in a new mHealth intervention. Beyond
expanding their own clinical skill set, radiologists spoke
powerfully about achieving health equity for rural commu-
nities. Participants perceived the mHealth ultrasound device
as a mechanism to expand rural access, screening, and educa-
tion, extending the benefits of the use of tablets beyond the
original conception as solely a diagnostic tool. Speaking to a
primary need from lived experience, the radiologists uncovered
new ways of intervention use.

The spontaneous suggestion of a “train-the-trainer model”
across multiple forums (focus groups, observation sessions)
indicates that this may be a locally accepted and recognizable
structure for program implementation and reflects a culture of
professional knowledge-sharing amongst Nigerian radiolo-
gists. Rather than a top-down approach to training influenced
by Western-individualistic notions of success, the suggestion to
introduce a train-the-trainer model indicates each iteration of
the program will be shaped by local norms and values of col-
laboration and collective improvement.

Radiologists also conceptualized current challenges and
training goals within their own relative positions of power, both
within their own hospital and the discipline of radiology in
Nigeria. Desire for a dedicated ultrasound unit grew out of
frustrations that they “didn’t have the authority” to know when
a machine was in use, and delays in care resulted in surgeons
taking on a greater share of the imaging caseload. Through
training in ultrasound-guided biopsy, radiologists saw them-
selves as expanding their clinical authority, with the added
benefit of bringing prestige to their institutions. These intern-
ally driven motivations, specific to local clinical hierarchies
and norms, would have been difficult to uncover from a tradi-
tional KAP survey alone. In fact, had participant observation
not occurred, it is unlikely that the voices of those with less
authority would have been incorporated into “stakeholder
engagement” research. Through becoming attuned to the power
dynamics and protocols of local context—for example, asking
the ARGO department heads to complete the survey first, so
that their staff felt comfortable participating—we were able to
earn trust and speak with individuals with varying degrees of
power: from medical trainees to organizational leaders.
By doing so, the study team uncovered information that would
have been impossible to learn from the most powerful and
avoided reinforcing existing power dynamics, a potential pitfall
of community-based research which only engages “key
stakeholders” (Reynolds & Sariola, 2018). While recent exam-
ples of short-term participatory ethnography in LMIC focus on
the community context (Elmusharaf et al., 2017), this study
was able to translate the approach to a complex institutional
environment.

A potential limitation of this approach is that it requires
many professionals to be in the same place at once, restricting
the research to a narrow window of time and locale. However,
since the date of original data collection, we have had to shift
many research operations remote to comply with COVID-19
social distancing guidelines, which has offered an unantici-
pated solution. In 2020, ARGO held a successful virtual sym-
posium with collaborators across Nigeria, where participants
took part in didactic and discussion sessions over video-
conference platforms. In addition, Nigerian radiologists filmed
their training procedures and activities, sending the videos to
the New York-based team for review. Recent research supports
our finding that remote qualitative data collection, such as
focus group discussions, enables the researcher to preserve
many of the features of an in-person interview (Irani, 2019;
Woodyatt et al., 2016) and is acceptable to participants, with
the domains of inquiry being well maintained (Dangerfield 11
et al., 2021). Based on this experience, the framework we pro-
pose in this study may be translatable to an online format,
allowing participant-engaged research to continue despite geo-
graphic limitations.

This study further uncovered vital considerations for the
development, design, and implementation of an ultrasound-
guided breast biopsy training program. Through the use of
triangulated qualitative methods, this study presents a feasible
framework for carrying out a participatory needs assessment in
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time or budget constrained settings. Through the combination
of participant observation, surveys, and focus groups, the
framework can help global health teams develop programs
driven by locally perceived public health need, rather than out-
sider perspective. As the cancer burden shifts to LMIC (WHO,
2018), utilizing a participatory framework will be vital to the
development of effective interventions for preventing, detect-
ing, and treating cancer.
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