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Abstract 

Background Ultrasound is a crucial and effective diagnostic tool in medicine. Recent advancements in technology 
have led to increased use of point-of-care ultrasound (POCUS). Access to ultrasound equipment and training pro-
grams in low-and middle-income countries (LMICs) is limited. Despite the World Health Organization (WHO) recom-
mendations for universal antenatal ultrasounds, POCUS for reproductive health applications has not been widely used 
in LMICs. We describe here the feasibility of implementation of a training of obstetrics point-of-care ultrasound (OB 
POCUS) for high-risk conditions in rural public healthcare facilities in Kenya with partnership from Butterfly Network, 
Global Ultrasound Institute, and Kenyatta University.

Methods As part of the initiation of a large-scale implementation study of OB POCUS, clinician trainees were 
recruited from rural Kenyan hospitals for participation in a series of five-day POCUS workshops held between Sep-
tember and December 2022. Trainers provided brief didactic lessons followed by hands-on training with live models 
and at regional clinical sites for 5 OB POCUS applications. Instructor-observed assessment of students’ scanning 
and image interpretation occurred over the training period. Assessment of knowledge and confidence was per-
formed via an online pre-test and post-test as well as Objective Structured Clinical Examination (OSCE) was adminis-
tered at course completion.

Results Five hundred and fourteen mid-level Health Care Providers (HCPs) in Kenya were trained over a three-
month period through in-person didactic sessions, bedside instruction, and clinical practice over a 5-day period 
with a trainer: trainee ratio of approximately 1:5. Out of the 514 trained HCPs, 468 were from 8 rural counties with poor 
maternal and neonatal outcomes, while the remaining 46 were from nearby facilities. OB POCUS topics covered 
included: malpresentation, multiple gestation, fetal cardiac activity, abnormalities of the placenta and amniotic fluid 
volume. There was marked improvement in the post training test scores compared to the pretest scores.

Conclusion Our implementation description serves as a guide for successful rapid dissemination of OB POCUS train-
ing for mid-level providers. Our experience demonstrates the feasibility of a short intensive POCUS training to rap-
idly establish specific POCUS skills in efforts to rapidly scale POCUS access and services. There is a widespread need 
for expanding access to ultrasound in pregnancy through accessible OB POCUS training programs. An implementa-
tion study is currently underway to assess the patient and systems-level impact of the training.
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Background
Patient access to ultrasound in low- and middle-income 
countries (LMICs) remains a major obstacle, compro-
mising clinician decision-making and patient outcomes 
[1]. Point-of-care ultrasound (POCUS) is an invaluable 
adjunct to bedside diagnostic evaluation [2]. POCUS 
refers to ultrasound performed at the patient’s bedside 
by the clinician to provide care using a fast, portable, 
and non-invasive diagnostic tool [2]. It has been shown 
to improve the quality and safety of patient care through 
reducing time to diagnosis, improving diagnostic accu-
racy, and maximizing procedural safety [3].

There is substantial evidence to support the clini-
cal value of POCUS to several specialties [2–5]. For 
instance, POCUS has been widely used in cardiac, lung, 
and abdominal scanning to detect many pathologies such 
as pleural effusion, pneumothorax, pneumonia, intersti-
tial syndromes [2, 3], hydronephrosis, hepatomegaly [6], 
splenomegaly, and ascites [6]. Limited obstetric ultra-
sound improved accurate identification of cases and 
could be beneficial in a resource-limited maternity triage 
setting to improve midwives’ diagnoses and clinical deci-
sion-making. Surprisingly, there is limited data on the use 
or integration of this paradigm-shifting technology into 
routine obstetrical practice in LMICs [3]. This is partly 
due to lack of ultrasound machines combined with lack 
of familiarity with the tools [3]. As POCUS is a relatively 
new technology, most frontline physicians in LMICs have 
little or no experience with its use. According to Kagima 
et al., the lack of POCUS training for clinicians, limited 
resources, and a fragmented healthcare infrastructure 
have affected the clinician’s capability, motivation, and 
opportunity in performing POCUS in LMICs [2].

POCUS is highly operator-dependent [3], and must 
be performed by competent practitioners [7]. Safe, 
competent, and effective use of POCUS requires train-
ing to close gaps in learners’ knowledge and skill [3, 
8]. Physicians who are proficient in its use can quickly 
answer specific clinical questions at the bedside [3]. 
Fortunately, recent data suggest that those keen to 
learn POCUS can obtain adequate proficiency with 
minimal training [3, 6, 8].

Whilst several national and international bodies 
have developed specialty-specific POCUS curricula, 
at the time of the training, there had not yet been an 
approved obstetrics POCUS (OB POCUS) curriculum 
in Kenya [7–10]. POCUS is applicable to many medi-
cal specialties, including obstetrics. The WHO recom-
mends every woman to have at least one ultrasound 

scan during pregnancy [11]. In resource limited set-
tings these is a challenge due to unavailability of ultra-
sound machines and the technical expertise to perform 
the scans. However, it has been demonstrated that with 
training, clinicians can comfortably conduct POCUS. 
Indeed, since many LMIC clinicians practice obstetrics at 
some level, OB POCUS is likely relevant to the majority 
of LMIC clinicians’ practice [12, 13]. We report our expe-
rience in training 514 HCPs across 8 counties in Kenya 
on obstetrics POCUS.

Methods
Our training initiative was nested in a larger ongoing 
study on the impact of OB POCUS on patient outcomes, 
health systems, and policy and is a collaboration with 
three partners: (1) Global Ultrasound Institute (GUSI), 
which served as the training partner; (2) Butterfly Net-
work, the ultrasound solution; and (3) Kenyatta Univer-
sity (KU), which served as the research and recruiting 
partner. Out of the 514 HCPs who were trained, 468 were 
from 8 rural counties with poor maternal and neonatal 
outcomes [14], while the remaining 46 were from KU 
and nearby facilities such as Kibera, Kiandutu, Gatundu, 
Kiambu, Thika, Ruiru, University of Nairobi, and Aga 
Khan University hospital (Table 1 below).

As part of the Butterfly probe distribution project, the 
Kenyan team embarked on training 514 HCPs in OB 
POCUS skills specifically for pregnant patients in the 
second and third trimesters. This entailed knowledge 
and skills acquisition in five key thematic areas namely: 
overview scan for multiple gestation, fetal presentation 

Table 1 showing per county number of participants trained and 
number of butterfly IQs received per facility

County Total no. of facilities 
receiving butterfly IQs

Total no. of 
participants 
trained

Kilifi 14 41

Samburu 12 31

Nakuru 64 99

Kitui 23 63

Baringo 17 46

Taita Taveta 15 33

Kakamega 51 109

Turkana 28 46

Other (Kenyatta Univer-
sity Skills Lab, etc.)

- 46

Total 224 514
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and lie, placental location, amniotic fluid assessment, 
and fetal heart rate assessment. The project aimed to 
train the 514 HCPs over a period of 10 weeks. The learn-
ers were trained in groups of 50 HCPs every 5 days, with 
10 instructors every day. Learners were issued Butterfly 
iQ + ™ hand-held ultrasound probes and Apple iPads 
loaded with just-in time education which they used dur-
ing the training and later at their local work sites.

Participants
Kenyatta University selected 8 out of the 10 high prior-
ity counties as identified by USAID to have high mater-
nal and neonatal morbidity and mortality rates [14]. 
These counties were Kitui, Kilifi, Kakamega, Nakuru, 
Taita Taveta, Baringo, Samburu, and Turkana. The HCPs 
trained included nurses, midwives, clinical officers, medi-
cal officers, radiographers, and sonographers. Most of the 
learners were non-physicians/non-sonographers in order 
to task-shift diagnostic ability to front-line providers 
since the majority of obstetric care is provided by them. 
Selected faculty members from Kenyatta University and 
selected HCPs from nearby health facilities in Kiambu 
county were also trained, with the latter facilities serv-
ing as demonstration centers for the trainings’ practical 
sessions.

Instructors
OB POCUS instructors were selected from various dis-
ciplines in the medical field. These included sonogra-
phers, resident physicians in obstetrics and gynecology 
and family medicine, as well as an emergency physician. 
All had some level of ultrasound experience prior to the 
project.

Instructor education sessions, entitled, “Lunch and 
learn sessions,” were held on 3 occasions. During each, 
master POCUS instructors taught the program’s instruc-
tors the course content as well as effective methods in 
POCUS education. OB POCUS topics in the course 
content adhered to the International Society for Ultra-
sound in Obstetrics and Gynecology (ISUOG) standard 
ultrasound techniques [15]. In addition to reviewing 
the course content, instructors also had an opportunity 
to scan pregnant models themselves, which helped in 
harmonizing knowledge and passing on skills to future 
learners. Instructors that required more time with the 
Butterfly iQ + ™ probe were permitted to borrow it for a 
week and obtain additional practice at their clinical sites.

Curriculum
Prior to each workshop, trainees completed a knowl-
edge pre-test (see Additional file  1). The course itself 
was a structured 5-day training program employing 
online resources, didactic lectures, live demonstration 

on pregnant models, and practice opportunities with live 
patients in various hospitals near KU. During the train-
ing, it was emphasized that POCUS’ aim was to answer 
specific clinical questions to aid clinical decision-making, 
and appropriate indications for referral were reviewed. 
The training was followed by an observed assessment of 
scanning and diagnostic interpretation and a knowledge 
post-test (see Additional file 1). Upon returning to their 
home clinical sites, learners were offered remote image 
review opportunities through the GUSI online plat-
form as well as continued support from other colleagues 
through WhatsApp groups.

Lectures
The lectures were structured around 6 main themes: 
clinical case, normal scan findings, pathology and pit-
falls, troubleshooting, clinical integration, and summary 
or take-home points. These were delivered as 30-min 
sessions, followed by a question-and-answer session for 
5 min.

Following each lecture, live demonstration was 
then done with a ratio of 1 instructor to 5 learners. 
The instructor would demonstrate to the learners the 
expected skill to be gained and allow each of them to 
practice. During these hands-on sessions, the following 
points were also emphasized:

• Professionalism and etiquette in terms of behavior 
and speech towards the pregnant models.

• Participation of all learners and allowing all partici-
pants to scan without interruption or voiceovers.

• Probe care and safety of machines, including infec-
tion control.

On the first day of each training, learners were given 
logbooks (see Additional file  2). to record their scans 
throughout the week. Each learner was expected to have 
at least 20 scans in each of the 5 thematic areas by the 
end of the training period. Learners who appeared to be 
struggling during the skills sessions were also identified 
and personalized attention given to them. Learners were 
encouraged to rotate between different instructors in 
order to benefit from varying teaching styles.

Table 2 shows the 5-day training schedule.

Instructors’ daily reflections
At the end of each day, the instructors brainstormed on 
the day’s activities. They highlighted things that worked 
and those that did not. This proved very insightful and 
provided areas of improvement for the subsequent train-
ing weeks.

Table 3 highlights instructors’ daily reflections.
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Follow up
Having attained knowledge and skills to conduct a second 
and third trimester OB POCUS, learners were expected 
to inculcate it in their day-to-day clinical practice at their 
facilities. Additionally, they were encouraged to teach 
their colleagues. Through GUSI, free access to their web-
site and content was offered to learners. This allowed for:

• Refreshing of knowledge and scanning technique on 
the 5 thematic areas

• Assess to recorded video lectures and live demon-
strations

• Uploading of scans by the learners from the devices 
to the GUSI online platform, with subsequent image 
review and feedback from GUSI instructors.

Results
Pre assessment and post assessment
The mean test score was 52.8% for the 446 learners that 
undertook the pre assessment. In comparison, the mean 
test score in the post assessment was 90.6% for the 
432 learners that took it. This demonstrated a marked 
improvement in image recognition, theoretical knowl-
edge in the 5 thematic areas and clinical application after 
5 days of training.

OSCE
Of the 489 learners that did the OSCE, 99% (486/489) 
attained the pass mark of 13 out of 26. The mean 
test score was 87.3% - demonstrating a good grasp in 

obstetric POCUS skills. Learners who did not attain the 
pass mark were allowed to retake the OSCE and passed 
on the second attempt.

Discussion
Ultrasound is an extremely useful diagnostic imaging 
modality. It is noninvasive, provides real-time infor-
mation, and is completely safe since it has no radiation 
exposure [10]. The use of POCUS is generally on the rise 
worldwide, but with challenges in LMICs partly due to 
lack of ultrasound machines and lack of familiarity with 
the tools [3]. The current paper reports the experience 
in training 514 HCPs in Kenya on obstetrics POCUS fol-
lowing a donation of hand-held probes from Gates Foun-
dation through GUSI-Butterfly-KU partnership.

POCUS training
The current project employed a structured 5-day train-
ing program for HCPs encompassing online resources, 
didactic lecture sessions, live demonstrations, prac-
tice opportunities in various hospitals, assessment and 
a system for remote post-course support. Although 
effective instruction in the short training time availa-
ble remains a challenge, it can be quite effective if used 
optimally. Fortunately, recent data suggest that those 
keen to learn POCUS can obtain adequate proficiency 
with minimal training, including online web-based 
training [3, 6, 8, 9, 16].

During the training, it was emphasized that the aim of 
POCUS was to answer specific clinical questions that aid 
clinical decision-making to optimize patient outcomes 
[16–18]. POCUS therefore aids in making a bedside, 

Table 3 Instructors’ daily reflections

1. Learners reminded to watch out for signs of distress in the mother and allow her to rest

2. Introduction of a form to record ‘abnormal’ pocus findings during training for communication to the primary healthcare provider

3. Preferred order of teaching and skills acquisition in the 5 thematic areas noted to be:

 i. Overview and fetal number

 ii. Fetal presentation and lie

 iii. Placenta location

 iv. Fetal heart rate assessment

 v. Amniotic fluid assessment

4. Pre requisites for taking the OSCE assessment (at least 20 scans for each of the 5 thematic areas) was done during the training to encourage commit-
ment and seriousness from the learners

5. Weak learners were identified and instructors would give them more attention and patience. Extra scanning sessions at the end of the day were 
also allocated to them

6. Learners encouraged to form small study groups to further enhance their knowledge

7. Instructors were encouraged to demonstrate the ultrasound skill first before letting the learners start scanning

8. Asking of questions and seeking clarifications was highly encouraged from the learners

9. Practical session on probe movements and image orientation on the screen added to help learners further grasp the concept

10. All learners encouraged to observe decorum and dress code in clinical areas during scanning sessions at the health facilities
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real-time diagnosis and to enhance clinical decision-
making, but not to replace the traditional or comprehen-
sive ultrasound examinations. Referrals to sonographers 
and radiographers for full comprehensive scans were 
encouraged even for patients who had a POCUS.

Who should be trained
The current project trained HCPs currently involved in 
maternal care such as nurses, midwives, clinical offic-
ers, medical officers, radiographers and sonographers. 
Since POCUS is inconsistently taught in medical school 
[8, 10], several studies have supported the incorporation 
of POCUS training in undergraduate medical education 
[3]. Studies have recommended integration of ultrasound 
training in undergraduate and residency training pro-
grams [19]. For instance, the majority of Canadian medi-
cal schools teaching ultrasound were able to devote 1 to 
5 h per year in instruction time [6]. In addition, POCUS 
instruction as early as first and second year medical 
school has been shown to enhance knowledge acquisi-
tion and retention [6]. Surveys have shown that 50% of 
Canadian and 62% of US medical schools have integrated 
ultrasound into their curriculum, with 60% beginning in 
first-year [6, 8, 19]. These findings are part of a worldwide 
trend [9].

Jarwan et  al. (2020) from Saudi Arabia assessed the 
needs and barriers to POCUS training among medical 
interns. They noted that POCUS is applicable to medical 
interns but significant skill gaps existed, including lack 
of time for training. They concluded that prioritizing the 
training of residents in POCUS would be a more effective 
use of the finite resources available for medical education 
instead of training medical interns who were mainly keen 
on medical licensing and applying for residency [3].

Resources
This study is part of a larger funded initiative to improve 
diagnostic imaging access in order to propel Kenya 
towards achieving improvements in their maternal health 
outcomes. To meet the WHO recommendations for 
antenatal imaging, health departments should prioritize 
the acquisition of hand-held ultrasound machines paired 
with clinician training, which may serve to reduce patient 
barriers to necessary medical imaging. Making bedside 
imaging available to critically ill patients and those that 
require imaging outside of normal business hours will 
allow clinicians to make life-saving diagnoses of high-risk 
conditions in their most critical patients [2, 3]. The inte-
gration of POCUS into routine clinical practice requires a 
substantial up-front investment, and the resources availa-
ble for medical education are generally limited in LMICs. 
Further research should examine cost-benefit analysis, 

improvements and effects of routine OB POCUS on 
referral patterns and impact on patient health outcomes.

Limitations
The study has potential limitations. The assessment mul-
tiple choice questions had not been standardized nor 
validated in any other study or setting. They were devel-
oped by the authors and therefore may require reframing 
and validation in other training for a more widespread 
application.

Conclusions
We report the experience of training 514 HCPs in obstet-
ric POCUS using didactic lectures and hands-on expe-
rience over a 5-day period using the ISUOG standard 
ultrasound techniques. Follow up data will be collected 
to assess the impact of the current training and deploy-
ment of portable ultrasound devices to mid-level HCPs 
in hard-to-reach areas with little or no access to ultra-
sound services.

Larger, more widespread OB POCUS training pro-
grams and estimation of their clinical impact are needed 
in LMIs. More broadly, the development of widespread 
POCUS training curricula for a wide variety of clinical 
applications should be embedded as an integral compo-
nent of medical education in these settings. We encour-
age the integration of ultrasound training in medical 
schools throughout LMICs, which could have enormous 
potential impact on patient care in the future.

Abbreviations
GUSI  Global Ultrasound Institute
HCPs  Health Care Providers
ISUOG  International Society of Ultrasound in Obstetrics and Gynecology
KU  Kenyatta University
LMICs  Low- and Middle-Income Countries
OB POCUS  Obstetrics Point of Care Ultrasound
OSCE  Objective Structured Clinical Examination
POCUS  Point of Care Ultrasound
SDP  Single Deepest Pocket
US  United States

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12909- 023- 04886-x.

Additional file 1. Pre and Post Test. Pre and Post Test used to assess base-
line knowledge and gained knowledge of learners.

Additional file 2. Logbook for Basic Obstetric Ultrasound. Learner’s 
logbook for tracking and recording ultrasound scans completed during 
the training.

Additional file 3. OSCE Evaluation Form. Observed Structured Clinical 
Exam (OSCE) used to evaluate learners on the final day of training.

Acknowledgements
None.

https://doi.org/10.1186/s12909-023-04886-x
https://doi.org/10.1186/s12909-023-04886-x


Page 8 of 8Wachira et al. BMC Medical Education          (2023) 23:922 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Authors’ contributions
JW, DMM, SAM, GKG, SS, MH, MR and KB were involved in curriculum design, 
training the learners on OB POCUS and responsible for drafting the article. All 
authors read and contributed to the final manuscript.

Funding
The Bill & Melinda Gates Foundation awarded Butterfly Network fund-
ing for the 1000 probe partnership to improve antenatal imaging access 
in sub-saharan Africa. Through this grant, Butterfly Network provided 500 
IQ + donated probes kitted with Apple iPad minis configured with a mobile 
medical platform with the Butterfly app and Global Ultrasound Institute (GUSI) 
was responsible for training the HCPs. As part of this larger collaboration and 
impact study, Kenyatta University (KU) is the research and recruiting partner.

Availability of data and materials
The data and materials supporting the conclusions of this article are included 
within the article and its additional files.

Declarations

Ethics approval and consent to participate
All methods were carried out in accordance with relevant guidelines and 
regulations.
The study falls under approval of the Kenyatta University Ethics Review Com-
mittee and National Commission for Science, Technology and Innovation 
(NACOSTI) as part of a larger ongoing study.
Participation in the study was voluntary and all participants provided written 
and informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Global Ultrasound Institute (GUSI), San Francisco, USA. 2 Department 
of Obstetrics and Gynecology, School of Medicine, University of Nairobi, 
Nairobi, Kenya. 3 School of Health Sciences, Kenyatta University, Nairobi, Kenya. 
4 Butterfly Network Inc, Massachusetts, USA. 5 Department of Emergency Medi-
cine, University of Washington School of Medicine, Seattle, USA. 6 Department 
of Family and Community Medicine, University of California San Francisco, San 
Francisco, USA. 

Received: 21 March 2023   Accepted: 20 November 2023

References
 1. Frija G, Blažić I, Frush DP, Hierath M, Kawooya M, Donoso-Bach L, et al. 

How to improve access to medical imaging in low- and middle-income 
countries? eClinicalMedicine. 2021;38:101034.

 2. Kagima JW, Masheti SA, Mbaiyani CW, Munubi AZ, Ringwald B, Meme HK, 
et al. Point of care ultrasound in acutely breathless patients-A qualitative 
study of the enablers and challenges in a teaching hospital in Kenya. J 
Pan African Thorac Soc. 2021;2(3):130–9.

 3. Jarwan W, Alshamrani AA, Alghamdi A, Mahmood N, Kharal YM, Rajen-
dram R, et al. Point-of-care ultrasound training: an assessment of interns’ 
needs and barriers to training. Cureus. 2020;12(10):1–14.

 4. Reynolds TA, Amato S, Kulola I, Jeffrey Chen CJ, Mfinanga J, Sawe HR. 
Impact of point-of-care ultrasound on clinical decision-making at an 
urban emergency department in Tanzania. PLoS One. 2018;13(4):1–13.

 5. Khanyi HB, Naicker B. The use of point-of-care ultrasound in a regional 
emergency department in kwazulu-natal. S Afr Fam Pract. 2021;63(1):1–6.

 6. Arora S, Cheung AC, Tarique U, Agarwal A, Firdouse M, Ailon J. First-year 
medical students use of ultrasound or physical examination to diagnose 
hepatomegaly and ascites: a randomized controlled trial. J Ultrasound. 
2017;20(3):199–204.

 7. Aspler A, Kegel F, Beyene T, Zewdu T, Tesfaye B, McKnight A, et al. Estab-
lishing a self-sustaining emergency medicine point-of-care ultrasound 
curriculum in an academic teaching hospital in Ethiopia. Ethiop J Health 
Sci. 2022;32(3):533–8.

 8. Beaulieu Y, Laprise R, Drolet P, Thivierge RL, Serri K, Albert M, et al. Bedside 
ultrasound training using web-based e-learning and simulation early in 
the curriculum of residents. Crit Ultrasound J. 2015;7(1):1–8.

 9. Herbert A, Russell FM, Zahn G, Zakeri B, Motzkus C, Wallach PM, et al. 
Point-of-care ultrasound education during a pandemic: from webinar to 
progressive dinner-style bedside learning. Cureus. 2022;14(5):e25141.

 10. Baltarowich OH, Di Salvo DN, Scoutt LM, Brown DL, Cox CW, DiPietro MA, 
et al. National ultrasound curriculum for medical students. Ultrasound Q. 
2014;30(1):13–9.

 11. WHO. Recommendations on Antenatal Care for a Positive Pregnancy 
Experience: Ultrasound Examination. Cochrane Database Syst Rev. 
2018;2015(7):2013–6.

 12. Stolz LA, Muruganandan KM, Bisanzo MC, Sebikali MJ, Dreifuss BA, Ham-
merstedt HS, et al. Point-of-care ultrasound education for non-physician 
clinicians in a  resource-limited emergency department. Trop Med Int 
Health. 2015;20(8):1067–72. 

 13. Mulowooza J, Santos N, Isabirye N, Inhensiko I, Sloan NL, Shah S, et al. 
Midwife-performed checklist and ultrasound to identify obstetric condi-
tions at  labour triage in Uganda: A quasi-experimental study. Midwifery. 
2021;96:102949. 

 14. Mbugua S, MacQuarrie KLD. Maternal health indicators in high-priority 
counties of Kenya: levels and inequities . DHS Furth Anal Reports No 110. 
2018;(110). Available from:http:// dhspr ogram. com/ pubs/ pdf/ FA110/ 
FA110. pdf.

 15. ISUOG. International Society of Ultrasound in Obstetrics and Gynecol-
ogy (ISUOG) Education Learning Modules. International Society for 
Ultrasound in Obstetrics and Gynecology (ISUOG) standard ultrasound 
techniques. 2018. Cited 2023 Jan 14. Available from:https:// www. isuog. 
org/ educa tion/ learn ing- modul es. html.

 16. Wanjiku GW, Bell G, Wachira B. Assessing a novel point-of-care ultrasound 
training program for rural healthcare providers in Kenya. BMC Health Serv 
Res. 2018;18(1):1–7.

 17. Bell G, Wachira B, Denning G. Programme pilote de formation en échog-
raphie sur le lieu de soins au Kenya. Afr J Emerg Med. 2016;6(3):132–7. 
https:// doi. org/ 10. 1016/j. afjem. 2016. 03. 002.

 18. Bidner A, Bezak E, Parange N. Evaluation of antenatal point-of-care 
ultrasound training workshops for rural/remote healthcare clinicians: a 
prospective single cohort study. BMC Med Educ. 2022;22(1):1–16. https:// 
doi. org/ 10. 1186/ s12909- 022- 03888-5.

 19. Day J, Davis J, Riesenberg LA, Heil D, Berg K, Davis R, et al. Integrating 
sonography training into undergraduate medical education: a study of 
the previous exposure of one institution’s incoming residents. J Ultra-
sound Med Off. 2015;34(7):1253–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://dhsprogram.com/pubs/pdf/FA110/FA110.pdf
http://dhsprogram.com/pubs/pdf/FA110/FA110.pdf
https://www.isuog.org/education/learning-modules.html
https://www.isuog.org/education/learning-modules.html
https://doi.org/10.1016/j.afjem.2016.03.002
https://doi.org/10.1186/s12909-022-03888-5
https://doi.org/10.1186/s12909-022-03888-5

	A training program for obstetrics point-of-care ultrasound to 514 rural healthcare providers in Kenya
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Participants
	Instructors
	Curriculum
	Lectures
	Instructors’ daily reflections
	Follow up

	Results
	Pre assessment and post assessment
	OSCE

	Discussion
	POCUS training
	Who should be trained
	Resources
	Limitations

	Conclusions
	Anchor 24
	Acknowledgements
	References


