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The value of point-of-care ultrasound education in resource-limited settings is increasingly recognized, though little
guidance exists on how to best construct a sustainable training program. Herein we offer a practical overview of core factors
to consider when developing and implementing a point-of-care ultrasound education program in a resource-limited setting.
Considerations include analysis of needs assessment findings, development of locally relevant curriculum, access to
ultrasound machines and related technological and financial resources, quality assurance and follow-up plans, strategic
partnerships, and outcomes measures. Well-planned education programs in these settings increase the potential for long-
term influence on clinician skills and patient care. [Ann Emerg Med. 2014;64:277-285.]
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BACKGROUND

In resource-limited settings, diagnostic imaging modalities are
often constrained, frequently limited to plain film radiography. A
number of articles have demonstrated the value of point-of-care
ultrasonography in such settings.' Point-of-care ultrasonography
provides a low-cost, efficient method to aid in the diagnosis and
management of many conditions in resource-limited settings,
including maternal and peripartum care, heart failure, diarrheal
illness, tuberculosis, and trauma.* It can also decrease procedural
complica\tions.7 It allows one caregiver to perform, interpret, and
act on a diagnostic test, which can save both time and resources.’”’

Recent articles have described the use of point-of-care
ultrasonography in Rwanda, Zambia, Liberia, Ghana, Hait, and
Tanzania.”'""> As ultrasound machines become more portable
and affordable, coupled with increasing capacity to transmit
digital images for remote review, the introduction of point-of-
care ultrasonography may have a transformative effect on health
care in resource-limited settings. As a result, there is increasing
interest in delivering ultrasound education programs in low- and
middle-income countries.”'>""” However, there is little
published guidance on how to establish effective and sustainable
point-of-care ultrasound programs in resource-limited settings.'®
In accordance with available literature and international
experience of the authors, we aim to provide a practical overview
of how to design and implement an ultrasound education
curriculum leading to the establishment of a sustainable resource-
limited setting ultrasonography program.

Our approach to program development is directed at achieving
a transition from initial educational initiatives, likely supported

by educators primarily from outside the training site, to the
development of a stable, locally administered, point-of-care
ultrasonography program with the capacity to provide training
for other users in the resource-limited settings. This model
has been used in a range of locations and disciplines of medicine
and surgery.'” > We emphasize the importance of beginning
this process with a needs assessment to ensure a locally
appropriate curriculum, and describe other core aspects of
program development, including trainee selection, essential
partnerships, equipment selection and maintenance, initial
training implementation, competence assessment, quality
assurance, research, funding, and logistics.

NEEDS ASSESSMENT

The critical first step to resource-limited settings program
development is a thorough needs assessment,” "2/ which ensures
that new ultrasound programs will be tailored to local capacity
and clinical requirements. Factors to consider include the patient
population, prospective trainees, local and regional resources of
the health care system, and identification of other stakeholders.
Figure 1 illustrates an overview of the needs assessment process

and pathways to program development.

Defining Objectives

The needs assessment for a point-of-care ultrasound
program aims to define and prioritize clinical needs and
anticipate the resources required to meet them.”” Unmet clinical
needs and objectives can be determined by collecting
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Needs assessment

Patient-centered needs
Disease type & prevalence
Provider-centered needs
Provider type/specialty
Prior ultrasound use & education
Ongoing education needs
Time & financial resources

Incentives for training
Geographic issues Funding Sources
For trainers
For providers during initial & follow-up training Home institution
Existing physical resources On-site institution
Practice setting (eg, hospital, outpatient clinic) €= | In-kind support
Training space & resources Foundation
Post-training practice space & resources Government
Equipment needs Non-governmental
e Machine features, support, reliability organization
Electricity issues Industry
Internet reliability & speed Private donation

Existing clinical resources
Clinical infrastructure
e Capacity to act on imaging findings
Political, regulatory and cultural considerations
Local stakeholders
Key partnerships
e Governmental
e Non-governmental, specialty bodies

Training v

Needs / Resource analysis
Number of trainees

Geography Research
On-site training resources
Computer-based and online training resources - Define hypothesis
Trainer expertise & availability > Define primary & secondary endpoints
e Initial course Acquisition & retention of skills
e Longitudinal training Patient outcomes or referral
Design and Implementation Practice outcomes
Initial course Most frequent applications
Longitudinal follow-up plan Program Practitioner perceptions & barriers
e Consider train-the-trainers course refinement & Consider loss to follow-up rate
Quality assurance plan modifications, For program trainees
Evaluation further training For patients
Observed structured clinical exam (OSCE) until self- Ethical considerations
Written evaluations < sustaining ¢ Informed consent
Logistics - - Language barriers
Trainer visas & local licensing Publications
International & local transportation Local author involvement
Room & board
Security

Figure 1. Assessment, design, and implementation of ultrasound training program in resource-limited setting.

information from stakeholders, including patients, clinicians, focus group discussions, direct observation of clinicians in their
administrators, and government agencies. Needs assessment practice setting, and patient chart and health statistics review.
methods might include questionnaires, structured interviews, Consulting with leadership from the hospital, health system, and
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