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BREAST CANCER

original
reports

Multistakeholder Needs Assessment to Inform the
Development of an mHealth-Based
Ultrasound-Guided Breast Biopsy Training
Program in Nigeria
Kathleen A. Lynch, MS, MPH1; Adeleye D. Omisore, MBBS2; Thomas M. Atkinson, PhD1; Olusola C. Famurewa, MBChB2;

Jacqueline A. Vera, MPH1; T. Peter Kingham, MD3; Olusegun I. Alatise, MBChB4; Hedvig Hricak, MD, PhD5; Elizabeth A. Morris, MD5; and

Elizabeth J. Sutton, MDCM5; on behalf of the African Research Group for Oncology Collaborative

abstract

PURPOSE The incidence of breast cancer is rising in Nigeria, and one major barrier to care is the lack of af-
fordable and appropriate breast cancer diagnosis by ultrasound (US)–guided biopsy. The prohibitive cost of US
devices limits their availability in low- and middle-income countries. The emergence of mobile health (mHealth)
imaging devices may offer an acceptable low-cost alternative. The purpose of this research was to perform
a comprehensive needs assessment to understand knowledge, use, training needs, and attitudes as regards
image-guided biopsy in Nigeria to inform the development of an mHealth-based US-guided biopsy training
program.

METHODS Amultistakeholder needs assessment was conducted at the Sixth Annual African Research Group for
Oncology Symposium. Voluntary anonymous surveys were administered to all attendees. A subset of attendees
(ie, surgeons, radiologists, pathologists, and nurses) participated in six focus groups. Survey items and interview
guides were developed collaboratively with local and international input.

RESULTS Surveys focusing on use, training needs, and attitudes regarding US-guided biopsies were completed
with a 55% response rate (n = 54 of 98) among participants from 22 hospitals across Nigeria. Respondents
expressed dissatisfaction with the way breast biopsies were currently performed at their hospitals and high
interest in having their institution participate in a US-guided biopsy training program. Focus group participants
(n = 37) identified challenges to performing US-guided procedures, including equipment functionality and cost,
staff training, and access to consumables. Groups brainstormed the design of an mHealth US-guided biopsy
training program, preferring a train-the-trainer format combining in-person teaching with independent modules.

CONCLUSION A multidisciplinary needs assessment of local stakeholders identified a need for and acceptability
of an mHealth-based US-guided biopsy training program in Nigeria.

JCO Global Oncol 6:1813-1823. © 2020 by American Society of Clinical Oncology

Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Breast cancer incidence is rising in Nigeria and is the
leading cause of cancer-related death among Nigerian
women.1 Although diagnosis by ultrasound (US)–
guided breast biopsy is the standard of care in
high-income countries (HICs), in most low- and middle-
income countries (LMICs), including Nigeria, breast
cancer is often diagnosed by either palpation-guided
biopsy, which is less accurate, or surgical excision,
which increases morbidity and cost.2 To date, the
prohibitive cost of US devices has limited their avail-
ability for US-guided biopsy. In this setting, hand-held,
battery-operated point-of-care mobile health (mHealth)
US devices offer an affordable and sustainable
solution.3,4

Although radiologists in most HICs are trained to
perform US-guided breast biopsies during residency
and/or fellowship training, no US-guided breast biopsy
training program currently exists in Nigeria.5 Because
of the scarcity of trained radiologists and the urgent
need for skilled providers, an accelerated US-guided
breast biopsy training program leveraging both remote
and on-site training opportunities is needed.

The introduction of US-guided breast biopsy would
affect multiple specialists (ie, surgeons, radiologists,
pathologists, and nurses) involved in breast cancer
diagnosis and treatment. Therefore, when designing
a US-guided breast biopsy training program, it is
critical to solicit input from all these various stake-
holder groups. The objective of this research was to
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conduct a comprehensive needs assessment among on-
cology specialists in Nigeria to understand current US use,
diagnostic challenges, and training needs to inform the
development of an mHealth-based US-guided breast bi-
opsy training program.

METHODS

Intervention

Themhealth US intervention consists of a Health Insurance
Portability and Accountability Act–compliant application
that can be downloaded onto either a tablet or smartphone.
The device is then connected by USB to a broadband linear
array transducer, a high-frequency US probe with a scan
depth of up to 12 cm, which is perfect for breast imaging.
Placing the probe on the skin will produce a high-resolution
image of the breast on the application. The probe is battery
operated and provides 4.5 hours of continuous scan time
without a constant energy source.

To perform a breast biopsy, the US probe uses sound waves
to create an image of the breast mass, which is displayed
via the application. Once the mass for biopsy is identified,
a superficial and deep injection of local anesthetic is ad-
ministered. Once the area is numb, the radiologist makes
a small incision and inserts a thin needle to remove samples
of tissue or cells.

Needs Assessment Design and Setting

We conducted a needs assessment, approved by the in-
stitutional review board, employing both qualitative and
quantitative methods. We deployed three assessment
metrics: a needs assessment survey, a technology usability
survey, and focus group discussions (Fig 1).

Data collection occurred during the 2019 Sixth Annual
Symposium of the African Research Group for Oncology
(ARGO), a National Cancer Institute–recognized cancer
consortium that aims to improve outcomes for patients with

cancer in Nigeria. The symposium was hosted by the
Obafemi Awolowo University Teaching Hospitals Complex
(OAUTHC) in Ile-Ife, Nigeria. This setting presented an
opportunity to simultaneously survey diverse stakeholders
from across Nigeria.

Quantitative Assessment

We developed a 27-item needs assessment survey to
understand specific barriers, technologic capacity, knowl-
edge, use, and attitudes as regards US-guided breast biopsy
and to assess the level of interest in a training program.
The survey was developed collaboratively by study team
members with local, clinical, and methodologic expertise
(K.A.L., T.M.A., A.D.O., E.J.S., and O.I.A.) and included
closed and open-ended items organized into three do-
mains: demographics and current practice, workflow
and institutional attitudes, and training program interest.
Questions in the second domain were adapted from the
Organizational Readiness to Change Assessment, a val-
idated scale commonly used to evaluate implementation
projects in health services research.6 All conference

Needs assessment survey on 

image-guided biopsy acceptability and use

(N = 54)

Three radiologist 
focus groups

(n = 21)

One surgeon 
focus group

(n = 4)

One pathologist 
focus group

(n = 6)

One nurse 
focus group

(n = 6)

Device pilot 
and usability
 assessment

(n = 16)

FIG 1. Needs assessment design.

CONTEXT

Key Objective
Mobile health–based imaging devices have the potential to increase access to ultrasound (US)–guided biopsy; a needs

assessment can help identify potential challenges and strategies for implementation. What are Nigerian clinicians’ current
practices, training needs, and attitudes regarding US-guided biopsy?

Knowledge Generated
Most respondents (n = 54; representing 22 hospitals in Nigeria) reported dissatisfaction with the way breast biopsies are

currently performed at their hospital; fewer than one third of radiologists surveyed regularly performed US-guided breast
biopsy. Respondents expressed strong interest in creating a US-guided breast biopsy training program focused on ra-
diologists but discussed concerns, including technologic infrastructure and staff workload, which may affect
implementation.

Relevance
The development of a train-the-trainer US-guided breast biopsy training program is a potential strategy for sustainable capacity

building that could positively affect breast cancer control in Nigeria.

Lynch et al
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attendees were invited to anonymously participate in this
survey, distributed via paper questionnaire.

As the intended participants in the anticipated mHealth
US-guided biopsy program, radiologist attendees were
invited to take part in a day-long workshop using the device.
During this workshop, participants were given an initial
demonstration of the US probe and application, connected
to a 2018 10.5-inch Samsung Galaxy Tablet (Samsung,
Seoul, South Korea). Then, they performed a simulated
biopsy on a phantom breast, supervised by experienced
trainers (A.D.O. and E.J.S.). After the workshop, radiologists
completed an additional technology usability assessment
adapted from previously validated measures.7 Recognizing
that existing computer literacy assessments are not vali-
dated in the sub-Saharan African context, a member of our
study team (T.M.A.) selected relevant candidate items from
prior literature and developed additional items to address
technology/infrastructure reliability and access. The new
measure was then reviewed and revised for face validity by
team members familiar with the local context (O.I.A.,
A.D.O., T.P.K., and E.J.S.). After a hands-on demonstration
of the mHealth device, radiologists completed a paper copy
of the anonymous survey.

Quantitative Analysis

Survey responses were entered into a deidentified database
and analyzed descriptively. Frequencies were calculated
for categorical data; means, medians, standard deviations,
and ranges were calculated for continuous data and Likert
scale items. Open-ended responses were aggregated and
analyzed in NVivo Pro (version 12.0).8

Qualitative Assessment

We conducted focus groups across radiologists, surgeons,
pathologists, and nurses. Given that radiologists would be
the primary participants in a US-guided breast biopsy
program, we oversampled the radiologist group, stratifying
the discussions by three geographic zones (southeast,
north, and southwest), to identify key differences in current
practice and need. A convenience sample was used for
recruitment; after specialty-specific workshop sessions,
a member of our study team approached attendees,
explained the purpose of the research, and asked if they
had interest in or availability for participating in a group
discussion. Focus groups were led by an experienced
qualitative methods specialist (QMS; K.A.L.) and were
conducted according to established methodologic guidelines.9

The following discussion topics were developed collabo-
ratively by team members with content and methodologic
expertise (K.A.L., E.J.S., and A.D.O.): process of diagnosing
and assessing extent of disease, current barriers and
challenges to diagnosis, interest in incorporating US-
guided breast biopsy, clinical and institutional/workflow
implications of US-guided breast biopsy, and training
preferences and goals. The number and size of the focus
groups were selected to help achieve data saturation,

defined in this study as the point at which all themes were
fully explored, with no new information arising from addi-
tional questioning.9 Each group was audio recorded and
transcribed for analysis. The facilitator also took notes on
key themes and quotes during the discussion and created
a summary after each interview.

Qualitative Analysis

All notes and transcripts were analyzed using inductive
thematic content analysis.9-11 The QMS and a trained re-
search assistant (J.A.V.) independently coded each tran-
script, highlighting significant statements within each
domain.11 Then, the coding team met to reach consensus
regarding primary themes for that transcript, producing
a summary document with illustrative quotes. In the final
phase, the team analyzed summary documents to identify
key themes observed across transcripts, making note of any
significant divergences between stakeholder groups.

RESULTS

Needs Assessment Survey

Needs assessment surveys were completed with a 55%
response rate (n = 54 of 98). Demographics are summa-
rized in Table 1. There was a relatively even balance of male
(46.3%) and female respondents (53.7%). A majority were
radiologists (46.2%) or surgeons (35.2%) practicing for
a mean of 10.38 years (standard deviation [SD], 7.77
years).

Respondents represented 22 hospitals at the ARGO
Symposium, the most common being OAUTHC (n = 8).
Half (n = 27 of 54) of the respondents diagnosed two to five
cases of breast cancer weekly. In open-ended responses,
the most frequently reported challenges to diagnosing
cancer included the high cost of biopsies (n = 10), delayed
histology and inadequate access to immunohistochemistry
(n = 11), faulty and/or lack of imaging equipment (n = 10),
inadequate training (n = 3), and late presentation of pa-
tients for care (n = 3). Available imaging equipment
reported included ultrasound (n = 32), computed to-
mography (n = 13), mammography (n = 4), magnetic
resonance imaging (n = 3), and x-ray (n = 1); 11 re-
spondents indicated that they did not have or were not
aware of imaging equipment available at their hospital. The
majority (88.9%) responded that surgeons performed bi-
opsies at their hospital, and 37% responded that radiolo-
gists performed biopsies; notably, only one respondent
indicated that radiologists were solely responsible for
performing biopsies at his or her hospital. Most re-
spondents indicated that some combination of trucut,
surgical, and US-guided breast biopsies were performed at
their hospital; six indicated that only US-guided breast
biopsies were performed, whereas another six indicated
that only blind (palpation-guided) biopsies were performed.
Seven indicated other forms of biopsies aside from sur-
gical, trucut, and US-guided biopsies, including cell block,
fine-needle aspiration cytology, and hematoma localized

mHealth Ultrasound-Guided Biopsy in Nigeria: Needs Assessment
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US-guided excision. Only 24% of respondents regularly
performed US-guided breast biopsy; 35% had observed
the procedure. When broken down by specialty, approxi-
mately one third (32%) of radiologists in the sample reg-
ularly performed US-guided breast biopsy.

Likert responses illustrating attitudes toward US-guided
breast biopsy are listed in Table 2, with a score of 1.0
indicating “strongly disagree” and 5.0 indicating “strongly
agree.” Respondents on average disagreed with the
statement, “I am satisfied with the way breast biopsies are
currently performed at my hospital” (mean, 2.68; SD,
1.19). Overall, respondents held positive attitudes toward
incorporating US-guided biopsy into the diagnostic pro-
cess, showing strong agreement with the statement, “I think
US-guided breast biopsies would improve patient time to
diagnosis at my hospital” (mean, 4.39; SD, 1.05).

Respondent preferences and interest in an US-guided
biopsy training program are summarized in Table 3.
Seventy-eight percent expressed strong interest in creating
a US-guided biopsy training program (mean, 4.68; SD,
0.83). A majority indicated that they would be interested in
a program that included opportunities for electronic or
tablet-based learning (mean, 4.74; SD, 0.48). In open-
ended responses, respondents felt that the main benefits of
US-guided biopsy included reduced time to diagnosis,
increased accuracy of diagnosis, and early detection,
leading to improved disease management.

Comfort With Technology and mHealth

Usability Assessment

Radiologist technology surveys (Tables 4 and 5) were
completed with a 76% response rate (n = 16 of 21). Overall,
respondents self-rated high levels of comfort with and
acceptability of using mobile applications in clinical set-
tings. Seventy-five percent responded that their hospital did
not use an electronic medical record. Almost all re-
spondents (81.3%) had previously participated in online
learning courses. Radiologists also rated the mHealth US
device to be usable and acceptable after initial training and
stated in open-ended responses that the mHealth device
was easy to learn and convenient and had potential to
improve health care delivery.

Respondents reported issues with electricity and Internet
access. A majority (62.5%) indicated that hospital elec-
tricity supply was lost more than once per day; 81.3% noted
that when electricity was interrupted, Internet access was
also disabled. Ten responded that it could take. 1 hour for
electricity to be restored. More than half (56.3%) indicated
that they were responsible for funding their own Internet/
Wi-Fi at their clinical practice. Nine responded that it could
take . 1 month for a malfunctioning device to be repaired
at their hospital.

TABLE 1. Needs Assessment Participant Demographics (N = 54)
Demographic No. (%)

Age, years

Mean 44.56

SD 9.02

Range 25-68

Sex

Male 25 (46.30)

Female 29 (53.70)

Position

Senior resident 5 (9.26)

Specialist/consultant (attending) physician 46 (85.19)

Nurse 2 (3.70)

Missing 1 (1.85)

Specialty

Radiology 25 (46.30)

Surgery 19 (35.19)

Pathology 4 (7.41)

Medical oncology 1 (1.85)

Other 4 (7.41)

Years in practice

Mean 10.38

SD 7.77

Range 0.5-30

No. of breast cancer cases diagnosed per typical week

0 4 (7.41)

1-2 2 (3.70)

2-5 27 (0.50)

≥ 5 15 (27.78)

No response 6 (11.11)

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

Trucut, surgery, and US 12 (22.22)

Trucut and surgery 11 (20.37)

Trucut and other 7 (12.96)

Trucut and US 3 (5.56)

Surgery and US 3 (5.56)

Trucut only 6 (11.11)

US 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)

Radiologist 20 (37.04)

Pathologist 9 (16.67)

Not applicable 2 (3.70)

(Continued on following page)
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Focus Groups

Six focus groups consisting of surgeons (n = 4), radiologists
(three groups; n = 21), pathologists (n = 6), and nurses (n =
6) lasted 2045 minutes. We were able to obtain data sat-
uration on three key themes related to current practices
and challenges, training preferences and goals, and po-
tential institutional impacts and workflow implications,
which are summarized in Table 6.

Theme one: current practice and challenges. Most hospi-
tals had one to two US machines shared between de-
partments, limiting US-guided breast biopsies to certain
days of the week and contributing to delays in patient care.

Access to consumables was an issue; radiologists noted
that the cost of a biopsy needle was approximately one third
of the cost of the procedure itself. Limited time with the US
machine and procedure costs made it difficult to screen
and follow up with patients. Radiologists from northern
hospitals noted that their patients often faced greater fi-
nancial constraints compared with patients from other
regions of Nigeria and expressed greater concern about
incessant power outages at their practice.

Although most surgeons had the option to refer a patient for
US-guided breast biopsy, blind biopsies were frequently
performed, largely determined by tumor size. As one sur-
geon stated, “When the tumor is so big, you don’t really
need US guidance.” Surgeons stated that a radiologist’s
availability often determined whether a US-guided biopsy
was performed; because many patients needed to travel
long distances, surgeons were more likely to perform
a blind biopsy if the radiologist was unable to do the biopsy
the same day.

All pathologists and nurses were staff at OAUTHC. Pa-
thologists reported higher-quality tissue samples since the
introduction of US-guided biopsy at their institution, facil-
itating faster analysis, more accurate diagnosis, and prompt
patient care. Nurses working on the inpatient floor affirmed
that it could be difficult to transport weak perioperative
patients across the hospital campus for imaging follow-up,
expressing interest in a transportable US unit. However,
without hospital-provided Wi-Fi, nurses were concerned
that they would need to use their personal data plans when
interacting with the mHealth device.

TABLE 1. Needs Assessment Participant Demographics (N = 54) (Continued)
Demographic No. (%)

“Does your hospital perform image-guided procedures?”

Yes 43 (79.63)

No 7 (12.96)

Unsure 3 (5.56)

No response 1 (1.85)

“Have you either observed or performed an ultrasound-guided
biopsy?”

Observed only 19 (35.19)

Brief training only 16 (29.63)

Regularly perform 13 (24.07)

Neither observed/performed 6 (11.11)

Abbreviations: SD, standard deviation; US, ultrasound.

TABLE 2. Attitudes Toward US-Guided Breast Biopsy (N = 54)
Item Mean Median SD Range

“I am satisfied with the way breast biopsies are currently performed at my
hospital”

2.68 2 1.19 1-5

“I think ultrasound-guided breast biopsies would improve patient time to
diagnosis at my hospital”

4.39 5 1.05 1-5

“I do not think it is necessary to incorporate ultrasound-guided breast
biopsy at my hospital”

1.69 1 1.20 1-5

“I think ultrasound-guided breast biopsies would have more advantages
than disadvantages for patients”

4.56 5 0.88 1-5

“I would be concerned that incorporating ultrasound-guided biopsies into
diagnosis would make my workflow less efficient”

1.67 1 0.93 1-4

“I think an ultrasound-guided breast biopsy training program would be
useful, but I am concerned that I or my colleagues would not have time
to participate”

1.92 2 1.07 1-5

“A lot of process changes would need to take place for my hospital to
participate in an ultrasound biopsy training program”

2.52 2 1.29 1-5

“A lot of infrastructure changes would need to take place for my hospital
to participate in an ultrasound biopsy training program”

2.37 2 1.28 1-5

“It is likely that my hospital administration would be willing to invest in
a mobile health ultrasound unit that costs approximately US $4,000”

3.34 3 1.04 1-5

NOTE. 1, strongly disagree; 5, strongly agree.
Abbreviations: SD, standard deviation; US, ultrasound.

mHealth Ultrasound-Guided Biopsy in Nigeria: Needs Assessment
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Theme two: training preferences and goals. There was
consensus among focus group participants that radiologists
would be the most appropriate specialty to participate in
a US-guided breast biopsy training program. Participants

had a strong preference for a train-the-trainer model, where
the previous cohort mentors the next group of trainees, to
facilitate sustainable capacity building within their own
hospital. Participants felt that obtaining official certification
upon completion of the program would increase in-
stitutional support for training. The groups expressed in-
terest in an ongoing training model to foster collaboration
betweenmembers of the cohort. However, radiologists from
northern hospitals felt a single, week-long training program
might be more feasible for clinicians coming from areas
where travel was difficult. Training goals included obtaining
skills needed to establish a dedicated breast unit at their
hospital, as well as increased screening and outreach to
rural areas.

Theme three: institutional and workflow implications.
Across groups, participants articulated the potential im-
pacts of implementing US-guided biopsy. Both surgeons
and pathologists anticipated US-guided breast biopsy
would shorten time to diagnosis, especially for small tu-
mors. Pathologists felt that the introduction of US-guided
breast biopsy would allow them to work with smaller,
earlier-stage, and cleaner samples. Surgeons agreed that, if
US-guided breast biopsy were available, they would be
willing to refer to radiologists “if the tumor is small.”
However, surgeons also felt that if a tumor were “very big,
like obvious,” they would carry out palpation-guided biopsy
to reduce patient costs.

Although surgeons anticipated that incorporating US-
guided breast biopsy would reduce their workload, they
felt that it might increase the burden on understaffed
nurses, who assist with procedures, and radiologists.
Similarly, although nurses felt that US-guided biopsy would
benefit patients, most felt that supporting US-guided breast

TABLE 3. Interest and Preferences RegardingUS-Guided Biopsy Training Program
(N = 54)
Item No. (%)

“What would be your level of interest in having your hospital
participate in an ultrasound-guided breast biopsy training
program?” (1-5)

Mean 4.68

SD 0.83

Range 1-5

“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 with independent learning 42 (77.78)

Missing 3 (5.56)

“Who should participate?”

Radiologists 8 (14.81)

Nurses 1 (1.85)

Multiple specialties 45 (83.33)

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

Mean 4.74

SD 0.48

Range 3-5

Abbreviations: SD, standard deviation; US, ultrasound.

TABLE 4. Comfort With Technology, Use, and Device Usability (n = 14)
System Usability Scale 1 2 3 4 5

(P) I think that I would like to use this program frequently 0 0 0 0 14

(N) I found the program unnecessarily complex 11 3 0 0 0

(P) I thought the program was easy to use 0 0 1 6 7

(N) I think that I would need the support of a technical person to be able to
use this program

3 6 1 4 0

(P) I found the various functions in this program were well integrated 0 0 1 7 6

(N) I thought there was too much inconsistency in this program 8 5 1 0 0

(P) I would imagine that most people would learn to use this program very
quickly

0 0 0 7 7

(N) I found the program very awkward/challenging to use 10 4 0 0 0

(P) I felt very confident using the program 1 0 0 7 7

(N) I needed to learn a lot of things before I could successfully use this program 3 8 1 3 0

Score

Mean 84.84

SD 11.53

NOTE. 1, strongly disagree; 5, strongly agree.
Abbreviations: N, negative-leaning statement; P, positive-leaning statement; SD, standard deviation.

Lynch et al
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biopsy procedures could be burdensome. Many nurses
noted that they were paid per month rather than hourly;
there was concern that additional US procedures would
increase their hours without an associated increase in pay.
Although pathologists expressed some concern that an
increase in US-guided breast biopsy would cause some
workflow constraints (ie, an increase in sample volume with
limited staff capacity), they felt this would be mitigated by
the higher tissue quality.

DISCUSSION

Overall, Nigerian clinicians expressed a need for and in-
terest in incorporating US-guided breast biopsy into breast
cancer diagnosis. An ongoing train-the-trainer model that
offers online modules punctuated by hands-on seminars
was preferred. Obtaining certification in this procedure was
the primary goal of many potential trainees to establish
a dedicated breast radiology unit in their hospital.

Findings from this needs assessment informed an imple-
mentation plan for the training program, guided by the
Consolidated Framework for Implementation Research12

because of its focus on the context (inner and outer set-
tings) of intervention deployment. For instance, although
interest in the training was high, especially among ra-
diologists, technology and electricity access emerged as
concerns. Radiologists and nurses noted that they often
needed to self-fund their Internet access in the clinic, and
daily power outages were common. To address this inner
setting issue, it will be necessary to provide Wi-Fi in addition
to the mHealth devices.

Although there seemed to be consensus that US-guided
breast biopsies have clinical benefits, institutional impacts,
also characteristics of the inner setting, need to be con-
sidered. Reluctance by surgeons to refer patients with large
tumors for imaging is a factor that may affect US-guided
breast biopsy implementation. At many hospitals, radiol-
ogists could only see patients if they received a referral from
a surgeon. Therefore, to integrate US-guided breast biopsy,
it will be critical for the surgeons to be on board, and this
may need to be specifically addressed in educational
modules. The establishment of a specialized multidisci-
plinary breast clinic, identified by focus group participants
as a primary goal, may help address this concern as ra-
diologists and surgeons begin to work closely on a team.

Key outer setting concerns raised by providers, including
high cost of care, reimbursement structures, and limited
provider availability, present challenges to implementation
and highlight the importance of training multiple radiolo-
gists per institution. Introducing this technology through
a train-the-trainer model can be a sustainable to way to
address provider availability; staggering training means that
many radiologists can be trained without having to leave
their institution. This will also ensure that more radiologists
per site have the capacity to perform US-guided biopsies,
thus reducing the workload for each individual radiolo-
gist and decreasing patient wait times. With the expan-
sion in imaging availability, there is the potential that
patient tumors can be detected earlier, reducing overall
treatment costs.

This study acknowledges the following limitations: relatively
small sample size and possible response bias, in that only
individuals with strongly positive or negative experiences
were willing to share feedback. In sampling symposium
attendees, there may have been selection bias toward
a population interested in innovation and more open
to learning new techniques. However, this study was
strengthened by multiple methods of data collection
and sampling of clinicians from diverse regional and
disciplinary backgrounds.

In conclusion, this needs assessment of local stakeholders
identified a clear need for and acceptability of an mHealth-
based US-guided breast biopsy training program. Such

TABLE 5. Access to Technology (n = 16)
Item No. (%)

“What proportion of your average day do you have access to
Internet/Wi-Fi for your clinical practice?”

Entire 5 (31.3)

Most 7 (43.8)

Half 2 (12.5)

Less than half 2 (12.5)

“What is the connection type for intranet/Internet/Wi-Fi that
you use for your clinical practice?”

Dial up 1 (6.25)

Wireless broadband 15 (93.8)

“The hospital loses electricity ___”

1 time per day 2 (12.5)

. 1 time per day 10 (62.5)

1-3 times per week 4 (25.0)

“When the electricity goes out at your hospital, does this also
disable the Internet/Wi-Fi access?”

Yes 13 (81.3)

No 2 (12.5)

My hospital does not have Internet/Wi-Fi 1 (6.25)

“When a device malfunctions at your hospital, how long
[in days] does it take to get a repair?”

, 7 2 (12.5)

7-14 2 (12.5)

15-30 3 (18.8)

≥ 31 9 (56.3)

“Does your hospital have an electronic medical record?”

No 12 (75.0)

Yes 3 (18.8)

Unsure 1 (6.25)

mHealth Ultrasound-Guided Biopsy in Nigeria: Needs Assessment
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TABLE 6. Key Thematic Content From Focus Groups With Radiologists, Surgeons, Nurses, and Pathologists (n = 37)
Theme Illustrative Quote

Challenges and current practice

Limited US and/or radiologist availability “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.” (radiologist)

Inadequate access to consumables “The needles they use are very difficult to visualize on US, so we keep having that back-and-forth
conversation, we wish we could get the needles that would make it so easy, we could see what we’re
doing.” (radiologist)

Nonstandardized US-guided biopsy referrals “One other thing is the time the patient presents, so you don’t get radiologists who are there every day.
So she doesn’t do diagnostic scans every day, so 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.” (surgeon)

“The majority of cases that I see, the tumors are so big that you don’t really need ultrasound guidance.
The tumors are like this [holds up hands, egg size].” (surgeon)

Training needs and goals

Obtain certification after hands-on training “Consumables [is one need] and then training, hands on. Not just [observing] but doing that
continuously. We are training residents, and we often need certification. If you’re a consultant and
you’re training residents, the postgraduate college needs evidence of certification… if you want to be
a specialist in ultrasound biopsies, breast imaging, whatever, it needs to get certification.”
(radiologist)

“[Training would] increase our level of competence, avoid the pitfall of blind biopsies, reduce morbidity
for patient who would have had open biopsy.” (nurse)

Train-the-trainer model preferred “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.” (radiologist)

In-person with ongoing, online modules
preferred

“You have online items, I would like that, online… you go, you get the basics, and then come back…
you can keep reporting back, over the year, and are reading publications and then if you come back
again you know your skills and shortcomings and what you need to work on.” (radiologist)

“Generally, I am aware, but breast ultrasound training for surgeon, I think for us US-guided biopsies
alone is inadequate, I think for us lectures or practicums, a very short program, something lasting no
more than 1 or 2 days.” (surgeon)

Goal: establish a dedicated breast unit “So my goal is to set up a breast clinic where we can do scans and breast biopsies, and then luckily for
us at this point in time, the biggest thing for us is equipment, having a machine that is dedicated to
breast imaging.” (radiologist)

Impact on institution and workflow

Radiologists feel that surgeons will be more
eager when they see the reduction in their
workload

“The surgeons back here [at my hospital] are like ‘please learn this!’We are very eager to hand off that.’”
(radiologist)

“The surgeons will have to accept this as our new area of work. The pathologists will need to send
bottles and fixers to radiology departments, nurses will need to be more involved during breast
imaging especially US-guided biopsy procedures.” (radiologist)

Surgeons would be willing to refer but
only if it does not contribute to diagnostic
delay

“When you have a tumor like this [makes a circle with hands] I think to save costs, see if patients need it,
but I think turning to radiologists so they can get things smaller. Small tumor, they can get ultrasound,
but if it’s a very big tumor, like obvious [I would not need to refer].” (surgeon)

“I think the basis for sending patients to ultrasound-guided biopsy is size. Because tumors are quite
difficult to palpate or localize, then we will send to radiologist for ultrasound biopsy. But when we can
palpate ourselves, that’s when we would [excise blind].” (surgeons)

“It depends on [if] there’s someone dedicated to breast ultrasound in one geographical location. So the
patient comes to the clinic sees the surgeon, then a couple of doors away from you is the radiologist.
But if a fellow has to go walk some miles to get to see the radiologist or has to come back to see the
radiologist, you are contributing to delay.” (surgeon)

(Continued on following page)
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a program will expand access to technology that will en-
able Nigerian clinicians to expeditiously make diagnoses,
allowing the entire system of breast cancer early detection
and diagnosis to move forward as efforts are made to

downstage disease at diagnosis. The development of an
mHealth-based US-guided breast biopsy training program
is a strategy for sustainable capacity building that could
positively affect breast cancer control in Nigeria.
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TABLE 6. Key Thematic Content From Focus Groups With Radiologists, Surgeons, Nurses, and Pathologists (n = 37) (Continued)
Theme Illustrative Quote

Higher-quality tissue would make
pathologists role more efficient

“We would have a more efficient patient management, less morbidity in blind procedures, and less
missed lesions from blind procedures.” (pathologist)

“It would lead to improved, timely, and more accurate tissue to the pathologist for accurate diagnosis.”
(pathologist)

Mobile, dedicated unit may make it
easier for patient follow-up

“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 US, have the consumables, palpate,
and take biopsies, and then it’s easier to follow up and that’s good too, and now we can refer then to
regular surgery … it cuts short the duration and the stress of management. So I’m so glad we
actually—that we wouldn’t have to rely on surgeons.” (radiologist)

May increase the workload for nurses “It would increase staff workload. Because currently most of our nurses are understaffed in the
radiology department. So probably not much interest at first [with the staff], because anybody who
takes interest knows that it’s more work for them.” (surgeons)

Abbreviation: US, ultrasound.
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