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Back to the Future: Medicine Beyond the COVID-19 Pandemic 
Madeleine J. Cox,1 Leah Komer,2 Ciara Egan,3 Purva C. Shah,4 Nikoleta Tellios,5 Annora A. Kumar.6 

It has been over a year, and the unforeseen consequences of the SARS-
CoV-2 outbreak (COVID-19) continue to impact all domains of our lives. 
This global phenomenon has meant that medical professionals, 
students, and scientists have had to adapt to changes in policy, 
practice, and education to withstand challenging environments and 
uncertainty. In the face of the incomprehensible pain and suffering 
caused by COVID-19, we are humbled by the sacrifices made by all 
healthcare workers around the world, and together we must manifest 
their resilience and unity in order to guide the era of medicine beyond 
the COVID-19 pandemic. Research efforts towards COVID-19 have been 
tremendous, yielding important insights into the biopsychosocial 
impacts of the virus. The contributions of the International Journal of 
Medical Students (IJMS) towards the growing scientific field of COVID-
19 research have been twofold. IJMS has provided a platform for 
medical students to share their research, experiences, and training 
during these unprecedented times. IJMS has also helped to foster an 
interest in research at the student level by training new generations of 
editors and reviewers, and thus shaping the next generation of 
physician-scientists.1 While it is important to reflect on current events 
to better understand the situation at hand and prepare for the future, 
we need to remember that there is medicine beyond the pandemic. 
Although articles unrelated to COVID-19 seem to have moved out of the 
spotlight, they are more important than ever. We hope this issue of the 
IJMS can be a “passing of the baton” from COVID-19 centered 
experiences to a new era of excellence in research by medical students. 
 
We are grateful and humbled to be a space of reflection for many 
students during this pandemic, and we have all learnt from the shared 
experiences of our peers. Many have addressed the challenges of 
online learning,2,3 and practicing clinical procedures remotely.4 Others 
have utilized online platforms to provide teaching to the youth,5 
becoming more connected with friends, family, and current events.6 
With clinical placements cancelled or taught remotely, students have 
volunteered in their communities through telemedicine services,7 
assisting community hospitals,8 and providing mental health services.9 
Some students have been challenged by unfair working conditions,10 
inadequate patient exposure, and clinical skill development.11 We have 
seen diverse COVID-19 experiences from around the globe, from Brazil 
to the Philippines, to Nigeria, and more. Seeing the resourcefulness of 
medical students during a pandemic is a reminder that although 
medical training can take a toll on our mental health, we are resilient 
and we are the protagonists of our learning and training. 
 
In his editorial one year ago, Editor-in-Chief Dr. Francisco J. Bonilla-
Escobar reminded all of us during the first wave of the pandemic that 
“Nevertheless, we need to be sure that we are moving forward”.12 We 
continue to do this, and in this issue we have published original 
articles, short communications, a review, and case study unrelated to 
the pandemic. We learn of the importance of medical students 
identifying serious clinical conditions earlier than their senior 
counterparts,13 peer-to-peer tutoring that reduces the dependence of 
expert training and instills leadership and communication skills in 
students.14 Furthermore, Rondilla et al. describes patient rationale for 

folk medicine, which enables medical professionals to strengthen 
relationships with patients and thus, provide effective healthcare.15 

 
In this issue we are introduced to automated hematological analyzers 
for the potential screening and diagnosis of malaria16 and neuronal 
interconnections observed in adversely affected children for predictive 
diagnoses and prevention of paediatric mental health conditions.17 
Huang et al. provide a possible public health solution of establishing 
eyeglass donations to serve vision impaired low socioeconomic 
populations.18 Additionally, Nahian et al. demonstrate the importance 
of surgical adaptations in the setting of an eight year old with a cerebral 
palsy neuromuscular hip disorder.19 We are also made aware that we 
are living in the technological era of social media dominance. The 
benefits of telehealth20 and easily accessible, comprehendible medical 
resources21 are discussed, however, we are also reminded about the 
risks of breaking patient confidentiality,20 and providing misguided and 
potentially dangerous information through social media networks.22  
 
The foundation of a strong patient-doctor relationship is based on the 
respect of a patient’s background. Good communication skills are an 
important part of this, as seen in the experience of Jayawardana with 
a deaf patient.23 The experience by Rector et al. reinforces this by 
highlighting the importance of intercultural communication and 
describing their insights into Hispanic gender roles and culture.24 We 
are also positioned to appreciate the benefits of working and learning 
overseas and in remote locations,25,26 which can test the resilience of 
medical students especially if language or cultural barriers are involved. 
It is also great to see communication within the IJMS community. In 
this issue, we see the response of Yamamoto-Moreno27 to Patricio 
Garcia-Espinosa,28 a leader in neurology, reiterating the importance of 
hypertension awareness in controlling the risk of stroke in Mexico 
 
Finally, in the experience article The Vigil of Medicine written by Kelly, 
she utilizes her hiking trip as an analogy of the journey of medicine;29 
fraught with challenges of physical demands and mental exhaustion, 
which is also well described by Young.30 She brings all medical 
professionals together, be it a pandemic or not, to remind us we are 
never alone. The IJMS agree with this underlying message of unity, and 
proves this by bringing together medical students from around the 
world to write this issue. It is a reminder that as medical students, 
junior doctors or senior consultants, we are never alone.  
 
Although COVID-19 has taken away our opportunities for clinical 
clerkships and in-person learning,31 it has given us an insight into the 
responsibilities that we will face in as future doctors. In the same way 
that exposure to stress in previous generations can trigger genetic 
changes that are passed down to children and grandchildren,32 the 
pandemic is a stark reminder that we will one day inherit the 
responsibilities of caring for the health of society. However, our genetic 
makeup also provides us the ability to heal from trauma and stress in 
multiple ways. The human body’s healing process replaces the 
damaged tissue with the same type as before, or, when it is unable to, 
forms a scar. Similarly, for some of us, there is no returning to the 
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training we had pre-pandemic, as we will be graduating and starting in 
the front-line work force. For others, the future of clinical training is 
less certain as teaching has shifted to online learning and some 
programs have been prolonged. As we progress, and recover, let this 

scar remind us of our resiliency, unity, and let us return to our passion 
for research, discovery, and learning. 
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Medical Student POCUS Peer-to-Peer Teaching: Ready for 
Mainstream 
Mazen El-Baba1, Kathryn Corbett1, Kate Dillon1, Claire Heslop 1,2. 

Abstract 
Background: Point of care ultrasound (POCUS) is changing the face of clinical practice and medical education. Worldwide consensus based on expert 
opinion has advocated for POCUS teaching in undergraduate medical school curricula. Significant barriers, including lack of available instructors and limited 
resources, prevents medical learners from acquiring core competencies at most institutions. Here, we describe a peer-to-peer learning POCUS workshop 
and advocate for the use of this type of training to meet the demands of POCUS learning. Methods: A two-day POCUS workshop was held in Toronto, 
Ontario with twenty-six medical student participants. The workshop was structured according to a graduated model of POCUS skill development, beginning 
with didactic teaching, then progressing to hands-on peer-to-peer teaching, and finishing with competency evaluation by POCUS experts. Participants 
completed pre-and post-workshop surveys regarding prior POCUS teaching and exposure, self-reported skill development, and feedback on the workshop 
itself. Results: Of the 20 respondents to the questionnaire, 70% had prior POCUS exposure, with 85% of these individuals having less than 5 hours of prior 
POCUS education. Eighty-five percent of students reported that the organization of the course allowed them to participate fully, and 95% of participants 
indicated that peer-to-peer learning was effective. Conclusion: These findings suggest that peer-to-peer POCUS teaching is an effective learning method to 
acquire and consolidate well-established POCUS competencies. This initiative is scalable and could be applied to all learners in various disciplines. As such, we 
recommend medical schools consider integration of peer-to-peer POCUS teaching into longitudinal clerkship training programs, and transition-to-residency courses. 
 
Key Words: Ultrasound; Education; Undergraduate Medical; POCUS; Peer-To-Peer (Source: MeSH-NLM). 
 
 

Introduction 
Point of care ultrasound (POCUS) – ultrasound applied at the bedside 
by a physician – has changed the face of acute care medicine with its 
diagnostic, screening, and therapeutic applications.1,2 These include a 
reduction in: (1)time to diagnose and treat patients; (2) monitoring the 
effects of treatment and potential complications; (3) guiding diagnostic 
and therapeutic procedures; (4) and managing acutely ill patients.2  
When applied to answer specific clinical questions, POCUS has 
comparable sensitivities and specificities to other imaging 
modalities.1,3,4 The versatility and applicability of POCUS has led to an 
increase in its application and use amongst physicians, residents, and 
medical students. Indeed, there has been an increase in the use of POCUS 
by medical professionals as an adjunct to physical examinations.5 

 
Increased interest in applying POCUS in clinical settings has been met 
by an increased demand for teaching in ultrasound technical skills. 
Given that the advent of POCUS is relatively new when compared to 
other clinical skills (e.g., lung auscultation), the integration of POCUS 
learning objectives has lagged behind in most medical curricula. In an 
effort to change and modernize current medical training programs, 
expert consensus has established core POCUS competencies for medical 
training.6,7 These have become the standard to ensure that baseline 
knowledge and skill are achieved by undergraduate medical students. 
Further, education experts recommend and advocate that POCUS 
teaching programs be integrated into medical curricula to meet the 
growing demands for POCUS skills.6 However, limited instructor 
availability and institutional resources have hindered widespread 
training across all medical schools.2 

 
To meet the growing demand for POCUS training, we propose a 
paradigm shift in education from traditional methods, such as didactic 

teaching and expert-to-student demonstrations. Instead, we propose 
the application of peer-to-peer learning, as it offers the advantages of 
scalability to large institutions and reduced instructor reliance without 
sacrificing the quality of education.8,9 Peer-to-peer learning also 
benefits trainees, regardless of whether they are the tutors or learners, 
by improving their knowledge and practice of teaching skills.8 Teaching 
peers allows medical students to improve their soft skills in 
communication and collaboration; thereby contributing to their 
development as effective future clinicians.  Furthermore, peer-to-peer learning 
may also improve long term retention of new knowledge and skills.9 
 
Peer-to-peer learning has already been implemented with success 
across various subject areas within medical school curricula, such as 
anatomy and histology.9,10,11,12 Given its success in other areas of 
learning, we extended its applicability into POCUS training to meet 
teaching demand in a cost-effective manner. We designed learning 
modules that are conducive to a peer-to-peer teaching methodology 
based on expert POCUS objectives, and ran a two-day hands-on 
workshop. The primary focus of our educational initiative was to 
evaluate the effectiveness of peer-to-peer teaching as a POCUS learning 
method for medical students through a pilot POCUS workshop. Here, 
we discuss the details of our workshop and share pre-and post-survey 
results. Finally, we discuss implementation of peer-to-peer learning to 
larger POCUS training applications.  
 

Methods 
Description of the workshop  
A two-day POCUS workshop was held in Toronto, Ontario with twenty-
six medical student attendees. Workshop participation was voluntary, 
and not required to fulfil mandatory undergraduate medical objectives. 
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Promotion of the workshop was conducted online using social media 
and e-mail, with spots allocated on a first-come-first-serve basis.  
 
Workshop objectives 
A comprehensive list of ultrasound objectives was developed in 
advance of planning workshop activities. The objectives were created 
based on the curricular elements recommended for inclusion in medical 
school ultrasound teaching3. Specifically, the objectives addressed 
physics and knobology, and specific ultrasound topics included: basic 
cardiac ultrasound, lung ultrasound, first trimester ultrasound, and 
ultrasound for abdominal aortic aneurysm, shock, and trauma.   
 
Workshop organization 
Our POCUS workshop combined didactic teaching that focused on 
fundamental ultrasound topics and ample hands-on peer-to-peer 
teaching. The modules that were created to facilitate the hands-on 
sessions were developed based on a graduated model of POCUS skill 
development. The workshop was concluded with a competency 
evaluation by POCUS experts to ensure that objectives were 
satisfactorily met.  
 
In total, five hours were dedicated to didactic sessions, covering 
ultrasound physics and probe handling. Theory and scanning 
techniques for specific ultrasound exams were also reviewed for high-
yield POCUS topics including: e-FAST, cardiac exam, volume assessment, 
abdominal aorta measurement, kidney assessment, and bladder 
volume assessment.  
 
The remaining nine hours of the workshop were devoted to peer-to-
peer teaching, with one ultrasound device and one standardized 
patient for each group of three students. The students used a learning 
manual which was provided to all participants in advance of the 
workshop. The manual contained step-by-step instructions for teaching 
POCUS techniques, including example images of normal and abnormal 
findings. The manual also contained questions to stimulate discussion, 
and resources for further learning. At the completion of each activity, 
students were asked to compare their knowledge against the learning 
objectives. Faculty organizers rotated between all student groups to 
ensure that peers were progressing on time and meeting all module 
objectives. Faculty advisors were also available to answer any 
questions that the peers may have had during their learning process. 
The final 2 hours of peer-to-peer teaching involved expert 
demonstration and competency assessment by instructors. Evaluators 
were provided with a checklist based on the learning manual to 
structure student self-evaluation. 
 
Participants completed pre-and post-workshop surveys regarding prior 
POCUS teaching and exposure, self-reported skill development, and 
feedback on the workshop itself. 
 
Participants and Instructors 
Eligible participants were medical students in Ontario who had 
completed a minimum of one year of medical school. Students were 
asked to complete an online survey form to sign up for the workshop. 
The form gathered demographic information from the participants and 
assessed their past ultrasound experience. To ensure the anonymity of 
the participants, students were asked to complete an online form that 
was directly submitted to our cloud server. No identifiable information 
was gathered from participants to preserve their identity. Instructors 
were resident or staff physicians specializing in internal medicine or 
emergency medicine. All instructors had received formal POCUS training 
and had previous teaching experience. 
 
Standardized Patients  
Standardized patients (SPs) were available for students to scan during 
hands-on activities to maximize learning time for participants. Prior to 
beginning the workshop, all SPs were counselled on the risks of 
participating in the workshop and signed a consent form before proceeding.  

Analysis  
Descriptive analysis was performed using Excel. Survey data were 
organized based on survey items and response mean, standard 
deviation, and min/max values were calculated.  
 

Results 
Demographics 
In total, twenty-six medical students attended the workshop from four 
medical schools across Ontario (54% University of Toronto, 19% Queen’s 
University, 15% University of Ottawa, 12% University of Western 
Ontario). Participants had completed between one to three years of 
medical school (27% one year, 54% two years, 19% three years). Twenty 
students completed pre- and post-questionnaires, corresponding to a 
response rate of 77%.  Demographic information is summarized in Table 1.  
 
Pre- and post-questionnaire analysis   
Of the 20 respondents, 70% had prior POCUS exposure, with 85% of 
these individuals having less than 5 hours of exposure. 95% indicated 
that their participation in the workshop was due to interest in learning 
more about POCUS, and 85% indicated that they do not receive enough 
POCUS training elsewhere. Participant responses indicated that 
respondents viewed the clinical importance of POCUS as being either 
“Important” (30%), or “Very Important” (70%). 
 
Pre-workshop measures demonstrated that most students (80%) felt 
that their level of skill/knowledge in POCUS was “Poor” or “Fair”, while 
post-workshop measures showed improvement, with 80% indicating 
their level as “Very Good” or “Excellent”. Ninety percent of respondents 
reported that the contribution of this workshop to their skills was “Very 
Good” or “Excellent”. Further, with respect to the format of the 
learning, 85% of students reported that the organization of the course 
allowed them to participate fully, and 95% of participants indicated that 
peer-to-peer learning was effective.  
 

Discussion 
This pilot workshop was run as a proof of concept to assess medical 
student interest and participation in additional POCUS learning, beyond 
what is currently provided in undergraduate medical curricula, and to 
demonstrate the utility of peer-to-peer learning for POCUS training. The 
peer-to-peer learning format was positively received by participants 
and contributed to favorable learning outcomes.  The workshop size 
was limited by availability of ultrasound machines, but with greater 
resources could be easily scaled-up. 
 
The advent of bedside ultrasound continues to gain popularity amongst 
medical professionals at all levels given its clinical applicability in 
therapeutic management and diagnosis. The utility of POCUS relies 
heavily on the operator’s experience and skill.13 Indeed, similar to any 
learned skill, the operator is required to continuously practice using 
POCUS in order to maintain their level of competency and expertise. 
Although the number of physicians and residents using ultrasound is 
steadily increasing due to its widespread popularity, there still is a lack 
of training opportunities to meet the demands for POCUS teaching. One 
of the biggest challenges in widespread dissemination of POCUS 
teaching is expert availability to teach and limited institutional 
resources. These challenges are not unique to POCUS and have certainly 
been successfully circumvented in other areas of learning in medicine 
(e.g., anatomy) through the use of peer-to-peer teaching. 
 
Peer-to-peer learning has many practical pedagogical advantages. First, 
this learning paradigm eliminates the reliance on experts to teach 
workshop objectives; thus, allowing more participants to enroll based 
on the space that is being utilized to run the learning activities. Second, 
peer-to-peer learning greatly reduces the cost of an ultrasound 
workshop by eliminating the cost associated with expert fees. 
Ultrasound workshops are notorious for being expensive given the 
prohibitive  cost  of  enrolment.  Third,  peer-to-peer  POCUS  learning 
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Table 1. Descriptive Data of Pre-and Post-Measures. 
 

Survey Items  
 

Average SD Min Max n 
Years of medical school completed 

 
1.9 0.69 1 3 26 

How important do you believe POCUS is as 
a clinical tool?* 

Pre-workshop 4.4 0.72 3 5 23 

Post-workshop 4.7 0.47 4 5 20 

How much did you learn?** Level of skill/knowledge at start of workshop 2.0 1.15 1 5 20 

Level of skill/knowledge at end of workshop 4.0 0.76 2 5 20 

Level of skill/knowledge required to complete workshop 3.2 0.98 2 5 19 

Contribution of workshop to your skill/knowledge 4.6 0.82 2 5 20 

Skill and responsiveness of 
instructors*** 

Presenter gave an effective lecture 4.9 0.37 4 5 20 

Presentations were clear and organized 4.9 0.37 4 5 20 

Presenter stimulated interest 4.9 0.31 4 5 20 

Instructors effectively used time during workshop 4.7 0.47 4 5 20 

Hands-on instructors were available and helpful 4.6 0.60 3 5 20 

Hands-on instructors provided useful feedback and guidance 4.7 0.47 4 5 20 

Course content*** Learning objectives were clear 4.4 0.67 3 5 20 

Course content was organized and well-planned 4.4 0.75 2 5 20 

Course workload was appropriate 4.6 0.60 3 5 20 

Course was organized to allow all students to participate 
fully 

4.6 0.76 2 5 20 

Peer-to-peer learning was effective 4.5 0.61 3 5 20 

Legend:  *1 = not at all important, 5 = very important. **1 = poor, 2 = fair, 3 = satisfactory, 4 = very good, 5 = excellent. ***1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree 
 
 
enables participants to spend more time interacting with the 
ultrasound machine and less time focusing on didactic learning. For 
instance, participants in our workshop spent two-thirds of the total 
workshop time (nine hours) completing hands-on modules. This 
allowed our participants to gain comfort in using the ultrasound probe 
and give each other feedback on areas of improvement when needed. 
Peer-to-peer learning also has unique benefits from an educational 
standpoint. This method of learning allows the trainee to become the 
trainer; thus challenging the learner to interpret learning objectives in 
order to master the required materials.8 Students are also given the 
opportunity to develop their teaching skills by sharing their POCUS 
knowledge and technique with their peers.14,15  Having peers as teachers 
can provide a safe and inclusive space for learners to ask questions 
and address their learning concerns.16 Further, peer-to-peer learning 
provides the trainees with the opportunity to improve other 
competencies that are essential to becoming successful clinicians 
including, collaboration, critical thinking, and communication.11 When 
peer-to-peer learning is compared to faculty teaching in medical 
curricula, student outcomes were not shown to significantly differ.15 
With these added pragmatic and pedagogical benefits of peer-to-peer 
learning, we believe POCUS teaching should move toward a peer-to-peer 
model to meet the demands for learning and support the education of 
emerging clinicians.17 

 
Peer-to-peer learning also has potential drawbacks that require 
mention to ensure that workshop organizers have strategies to 
overcome challenges that arise. Peer-to-peer learning relies on all 
trainees being equally motivated to participate in order to have an 
enriched learning experience. Not all trainees will be comfortable 
teaching their peers or taking an active leadership role in teaching a 
set of objectives. Anecdotally, one strategy that we implemented in our 
workshop to overcome this challenge was having the faculty organizers 
rotate amongst the groups to ensure that participants were on track 
and meeting the modules’ objectives. The faculty organizers were 
available to provide guidance to any trainees who were having difficulty 
leading peer-to-peer teaching. Another potential challenge in peer-to-
peer learning is pairing trainees based on complementary strengths 
and weaknesses.16 Although this challenge is hard to overcome, we 
found that all trainees effectively collaborated with one another and 
relied on their interpersonal skills to effectively communicate and meet 

the workshops’ objectives. Finally, peer-to-peer learning introduces 
challenges in quality assurance of the individual’s learning experience. 
To ensure an equal quality of learning across all groups, we developed 
a competency checklist that was administered by trained faculty at the 
end of the workshop. This provided affirmation to trainees that they 
had gained competencies to the level of a pre-set standard during the 
course of the weekend. 
 
The results of this pilot program demonstrate that students view POCUS 
as a clinically important tool and perceive a need for additional POCUS 
training in undergraduate medical education. Further, these findings 
suggest that the use of peer-to-peer POCUS learning was positively 
viewed by medical learners and provided favorable learning outcomes 
based on participants’ subjective experience. Our results also suggest 
that peer-to-peer learning is a promising practical solution to ensure 
that learners have sufficient scanning time for deliberate practice — an 
integral component to skill acquisition and competency in POCUS.18, 19 

 
Limitations 
This workshop’s small sample size is the first limitation that needs to 
be addressed as it hinders the generalizability of the findings. Further, 
students participating in the workshop sought out and voluntarily 
enlisted to learn about POCUS. This may indicate a similar, heightened 
baseline interest in learning and advancing their POCUS knowledge and 
skills. Therefore, participants’ attitudes towards the workshop may be 
favorably biased compared to a general medical student cohort. 
However, these two limitations can be overlooked in this pilot study as 
our aim was to provide a framework of a POCUS educational initiative 
that has the potential to be expanded to meet teaching demands. To 
overcome this limitation, POCUS workshops affiliated with 
undergraduate curricula should integrate a peer-to-peer training 
component. This strategy would diversify the students participating in the 
peer-to-peer program as the sample of peers will include participants 
with varied interests, past knowledge, and skill in using ultrasound.  
 
Another limitation of our initiative is the lack of objective pre- and post-
measures that would assess the evolution of the participants 
knowledge and skill. Such measures can be implemented in future 
workshops to evaluate the participant’s progress throughout the 
learning activities. For our initiative, we focused on ensuring that the 
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participants met a knowledge and skill threshold in accordance with 
the competency checklist designed by the University of Toronto POCUS 
committee. Lastly, all POCUS learning was conducted on standardized 
patients who had normal physiology. In real clinical settings, medical 
learners will be under various pressures, including but not limited to 
uncooperative patients, time pressures, and varying body types. Thus, 
the participant’s perceived POCUS skills post-workshop may not 
accurately reflect their actual comfort level in a clinical environment. 
Standardized settings offer students the opportunity to practice, make 
mistakes, and ask questions in a safe and inclusive space. Arguably, 
these standardized opportunities are equally important to clinical 
practice as they provide learners with the foundational knowledge and 
experience to clinically apply their POCUS skills.  
 
Conclusion 
This workshop represents the first application of peer-to-peer learning 
in undergraduate POCUS instruction.  The results show that peer-to-

peer teaching may be an effective method for medical students to 
acquire and consolidate well-established POCUS competencies.3 Our 
model provides a cost-effective means of offloading instructor demands 
and permitting rapid dissemination of foundational POCUS skills across 
entire medical classes. Future directions for this project will include 
validation of the curriculum and the collection of objective competency 
measurements. This initiative is scalable and could be applied to 
learners at all skill levels. As such, we believe future endeavours should 
explore the integration of peer-to-peer POCUS teaching into longitudinal 
clerkship training programs, or transition-to-residency courses in 
undergraduate medical institutions. 
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Case series: Point-of-Care Ultrasound Conducted by Medical 
Students During their First Clinical Rotation Changes Patients’ 
Primary Diagnosis and Management 
Re’em Sadeh,1 Tomer Gat,1 Omer Kaplan,1 Tzvika Porges,1,2 Lior Zeller,1,3 Leonid Barski,1,3 Lior Fuchs.1,4 

Abstract 
Background: As point-of-care ultrasound (POCUS) becomes a standard of care procedure, medical schools around the world have started to seek the 
integration of POCUS courses into their curricula. This puts medical students in a unique position as they are trained in an area in which many physicians 
lack knowledge. This case series provides a glimpse into the capabilities of POCUS even when used by medical students. Methods: Fourth-year medical 
students at Ben-Gurion University of the Negev performed numerous POCUS exams during their first clinical rotation at Soroka University Medical Center 
in Israel. All students completed a course in basic POCUS training and were evaluated in a brief practical exam before entering their first clinical rotation. 
Four of the cases in which the students took part are presented in this case series. Results: The POCUS exam in the first case discovered pulmonary 
embolism in addition to the diagnosis of Cushing disease. In the second case, endocarditis could have been diagnosed three days earlier had a POCUS 
exam been performed. Case 3 demonstrates the additional contribution of POCUS to the decision-making process carried out by physicians and its 
superiority in quantifying and diagnosing pleural effusion compared to chest X-Ray. Case 4 indicated that POCUS is preferable over chest X-ray and 
auscultation for the diagnosis of pulmonary edema. Conclusion: This case series may emphasize the capabilities POCUS has when utilized in the standard 
physical examination and the importance of incorporating POCUS instruction in medical schools for new physicians to acquire this skill. 
 
Key Words: Point of Care Ultrasound; Internal medicine; Medical Education; Pulmonary embolism; Pulmonary edema (Source: MeSH-NLM). 
 
 

Introduction 
Medical education is constantly challenged to keep up with the 
advances in medical technology.1 Point of care ultrasound (POCUS), a 
rapidly evolving area in medicine, has become an integral element of 
the physical examination, leading to its integration in medical schools’ 
curricula.2 
 
The advantages of POCUS have been demonstrated in numerous 
studies.3–7 Utilizing ultrasound at the bedside as a means of enhancing 
the physical examination by providing immediate clinical information, 
in turn aids the physician in building a diagnosis and assists in the 
clinical decision-making process. Previous data reports that POCUS can 
result in shorter time to diagnosis among dyspneic patients; reduced 
duration of mechanical ventilation; shortened length of stay in 
intensive care units; and expedited discharge time among heart failure 
patients when used in tailoring diuretics therapy.8–10 Additionally, 
POCUS exams are easily repeatable as the patients’ condition evolves, 
providing rapid feedback as an evaluative tool in the treatment plan.  
 
As POCUS is an operator-dependent modality, it is essential that the 
POCUS operator is highly skilled to correctly achieve the different 
ultrasound views and interpret them accurately. Hence, the concept of 
introducing POCUS training as early as during medical school is key. 
Indeed, medical schools around the world seek to integrate POCUS 
courses into their curricula.11,12 Many efforts are devoted to building 

POCUS training programs as well as evaluating which materials are 
fundamental for training. Dinh et al. defined milestones in training 
medical students to perform POCUS.13 A modified Delphi technique was 
used to identify milestones in the study of clinical ultrasound among 
fourth-year medical students. Out of 214 proposed milestones, 90 were 
chosen as the main milestones. Primarily in ultrasound physics and 
machine use were 27 milestones (30%), 13 milestones in cardiology 
(14.4%), 11 in thoracic (12.2%) and 6 milestones in abdominal 
ultrasound (6.7%).13 Another study developed a novel four-year-long 
vertical curriculum: During the first two years of medical school, 
students are taught basic ultrasound science and image acquisition.14 
In the following two years, students are trained in ultrasound 
indications and interpretation.14,15 

 
Ben-Gurion University of the Negev (BGU) has become invested in 
educating its medical students to perform POCUS at a sufficient level of 
expertise. As of 2017, each class takes an eight-hour-long POCUS course 
taught by senior intensive care unit (ICU) physicians and cardiologists. 
The purpose of the course is to integrate POCUS into the physician’s 
daily practice and to teach how to improve the traditional physical 
examination utilizing the POCUS exam.16 Throughout the course, 
medical students are trained to perform ultrasound exams in 
echocardiography as well as focus assessment sonography in trauma 
(FAST) exams and lung ultrasound. The course is mandatory, and each 
class is comprised of 120 students who are later dispersed to clinical 
rotations in the internal medicine wards. In total, around 480 students 
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underwent the POCUS course. The integration of POCUS into the Ben-
Gurion medical school curriculum commenced in 2017, therefore the 
effects of this process on patient management and outcomes has yet 
to be studied in our institution. This POCUS course is unique in medical 
training in Israel. No other faculty in the country trains students to 
conduct a full cardiac POCUS examination. 
 
As part of today’s medical curricula, recently graduated physicians 
acquire POCUS skills that senior doctors may not possess, thus putting 
the former in a unique position. Senior medical staff might not be 
familiar with POCUS or have the awareness of the advantages this 
resource provides in early diagnosis and treatment. This situation 
creates fertile ground for recently graduated medical staff and students 
to provide significant added value in the clinical practice. A skilled 
POCUS operator can be a source of knowledge to the rest of the medical 
staff, despite a lack of vast clinical experience. 
 
We have thus sought to describe certain cases where the use of POCUS 
augmented the physical examination and changed the primary patient 
diagnosis and management. The objective of this case series is to 
provide a glimpse into the capabilities of POCUS even when used by 
medical students. 
 

Methods 
Study Population and Time Frame 
This case series was initiated retrospectively  by 3 fourth-year medical 
students at Ben-Gurion University in Be’er Sheva, Israel, who recorded 
their POCUS exams during their internal medicine rotation. The rotation 
took place over three months, during clinical rotations in an internal 
medicine ward, between March and June of 2018. All students 
underwent a cardiac POCUS course prior to the rotation.  
 
Pre-internal Medicine Rotation POCUS Course 
All fourth-year medical students from the BGU six-year-long medical 
school program receive POCUS training before arriving at their first 
clinical rotation. The training focuses mainly on the principle of 
transthoracic echocardiographic views providing the capability to 
perform and analyze all basic cardiac ultrasound views.  
 
Training includes: 

● A two-hour-long lecture of cardiac ultrasound anatomy 
● two hours of cardiac ultrasound pathologies interpretation 
● four hours of hands-on training of cardiac ultrasound and  
● two hours of lung ultrasound views, including pathologies and 

focused assessment sonography for trauma (FAST) 
performance and interpretation. 

 
Students practiced on cardiac and lung simulators and on their 
colleagues using pocket and cardiovascular ultrasound devices 
(Simbionix Simulator, Vscan and Vivid S70 GE Healthcare). At the end of 
the 10-hour course students' proficiency was evaluated based on a 6-
minute views test described elsewhere.16 
 
Internal Medicine Ward Rounds 
During the fourth year of a six-year medical school program, all 
students rotate through internal medicine for three months. This is 
their first clinical rotation and was taken in various wards at Soroka 
University Medical Center (SUMC), a large tertiary medical center in 
Israel's southern region. Among their rotation obligations, students are 
required to take part in rounds, obtain medical history, perform 
physical examinations and write admission notes on patients admitted 
to the internal medicine ward from the emergency department, all 
under the supervision of an internal medicine attending physician or 
resident. Most student-patient interactions took place after the patient 
was already examined by the primary team and the first diagnostic and 
treatment plan was established.  
 

Students Performing POCUS During Their First Clinical Rotation 
Students were encouraged to incorporate POCUS in their first patient 
assessment as part of the physical examination. After the students 
completed the admission process, they were required to present their 
patients to the medical resident taking care of the patient as well as 
presenting the POCUS findings to ultrasound experts at the time of the 
examination or via recorded video of the examination, when available. 
The ultrasound device used in the cases presented in this study was a 
Vscan-GE healthcare. In most internal medicine wards, physicians were 
not trained in POCUS, a skill which the students, who underwent a 
professional POCUS course recently introduced at BGU medical school, 
had acquired. The physicians presented in this study did not go through 
similar training. 
 
Ethical Approval 
All participants signed an informed consent form approving the 
information written in this manuscript.  
 

Results 
In this case series, we will present four cases in which medical students 
contributed to the assessment and treatment of their patients by 
adding important clinical findings as a direct result of POCUS (Table 1). 
 
Table 1. Patients’ presentations and POCUS findings. 
 

Case 
Presentation/
Preliminary 
Diagnosis 

Student 
POCUS 
finding* 

Pt new 
diagnosis 

Management 
Change 

1 

Effort 
dyspnea, 
presumed 
secondary to 
Cushing’s 
Syndrome 

Enlargement 
of right 
ventricle 
Right 
ventricle 
hypokinesis 

Bilateral 
PE 

Prompt CTA 
exam was 
ordered 
followed by 
anticoagulation 
treatment. 

2 
Fever of 
unknown 
origin (FUO) 

Vegetation on 
mitral valve 

Mitral 
valve 
endocardi
tis was 
identified 
4 days 
before 
formal 
TTE 

Proper 
endocarditis 
antibiotic 
treatment was 
started 4 days 
earlier rather 
than empiric 
antibiotic 
treatment for 
FUO 

3 

Dyspnea, 
presumed to 
be secondary 
to large 
pleural 
effusion 

Lung 
ultrasound 
revealed only 
small amount 
of pleural 
effusion and 
ultrasonograp
hic signs of 
pulmonary 
congestion 

Pulmonary
congestion 

Thoracentesis 
was deferred 
and diuretics 
for lung 
congestion 
were initiated 

4 
Dyspnea of 
unknown 
cause 

Multiple 
bilateral B 
lines and no 
imaging of 
lung 
consolidation 

Pulmonary 
edema 

Initiation of 
Furosemide 
treatment 

* All findings were unknown prior to the students’ POCUS exam 
 
Case 1 
A 40-year-old female with a medical history of hypertension was 
admitted one month before the current admission with shortness of 
breath, hirsutism, and amenorrhea. The patient had a work-up for 
Cushing Syndrome and high 24-hour urine cortisol levels were detected. 
She was readmitted due to effort dyspnea and dizziness, presumably 
unrelated to the diagnosis of Cushing Disease which was defined as 
her primary diagnosis. During the current admission additional tests 
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were ordered, including a head CT and chest X-ray (CXR).  
Ophthalmology and neurology evaluations were ordered as well. 
 
She was examined by a fourth-year student during their first clinical 
rotation. The student performed a physical examination revealing 
bilateral leg edema with no erythema, tenderness or palpable chords 
and no findings in heart and lung auscultation. Vital signs were normal 
except for high blood pressure. In addition, the student performed a 
POCUS study revealing significant global right ventricular (RV) 
hypokinesis and enlargement that was not known to the primary team. 
(Figure 1). Furthermore, the left ventricle (LV): RV ratio was reversed 
(RV bigger than the LV). The medical team was notified by the student; 
the POCUS findings, concomitant leg edema, and relative 
immobilization raised the concern for a pulmonary embolism. A 
pulmonary CT angiography test was ordered, revealing significant 
bilateral pulmonary embolisms. Appropriate treatment was initiated. 
Three days later, the patient improved significantly and was discharged 
from the medical center. 
 
Figure 1. Subcostal view showing enlarged right ventricle (RV). 

 
Case 2 
A 19-year-old female with no previous medical history was admitted to 
the internal medicine ward with persistent fever for two weeks reaching 
40 degrees Celsius, which was treated with antipyretics. On her physical 
examination, the patient seemed lethargic with the only major clinical 
finding being a systolic murmur 3/6 radiating to the mid-axillary area. 
A transthoracic echo (TTE) was ordered (scheduled for a future date) 
and empiric antibiotic therapy with ceftriaxone was initiated due to 
fever of unknown origin. 
 

A fourth-year medical student in their first clinical rotation, performed 
a physical examination augmented by POCUS study on the patient’s 
first day of admission. The student identified a small mobile mass on 
the mitral valve using POCUS. The primary team was notified, multiple 
blood cultures were taken, and proper endocarditis antibiotic therapy 
was initiated. 
 
Due to technical reasons, only on the fourth day of admission was the 
formal TTE study conducted. At this point in time, the patient was 
formally diagnosed with endocarditis and continued the previously 
subscribed systemic endocarditis antibiotic therapy.  
 
Case 3 
An 84-year-old female with a medical history of congestive heart failure 
(CHF) and uncontrolled hypertension was admitted due to dyspnea and 
productive cough which started three days prior to her admission. 
Decreased breathing sounds were auscultated over the left lower lung. 
AP chest X-ray was interpreted as consistent with a large volume left 
sided pleural effusion (Figure 2). The patient’s diagnosis was CHF 
exacerbation due to uncontrolled hypertension. In addition to the 
standard treatment for CHF exacerbation, the medical team deduced 
that the significant pleural effusion found on the chest X-ray 
contributed to the patient’s dyspnea and therefore was scheduled for 
non-image-guided left side thoracentesis. 
 
Figure 2. Chest X-ray showing significant left-sided effusion concealing the 
cardiac silhouette, and blunting of the right costophrenic angle suggesting 
a small right-sided effusion. 
 

 
A fourth-year medical student, in his first clinical rotation, performed a 
physical examination augmented by POCUS study. The student’s 
examination contradicted the chest X-ray, finding only a small amount 
of pleural effusion which is presented as a small restricted black area 
(representing fluid) above the diaphragm. Findings were reported to 
the primary team. This finding was later verified by an internist with 
POCUS experience. Due to the student’s findings, thoracentesis was 
cancelled. Treatment with diuretics was initiated and the patient 
improved significantly. 
 
In this case, an unnecessary invasive action was prevented due to the 
presence of an ultrasound operator. The chest X-ray evaluation 
suggested a large left-sided pleural effusion. Even though chest X-rays 
are notoriously inaccurate in evaluating the volume of pleural effusions 
they are sometimes used due to the lack of more specific techniques. 
However, the presence of a fourth-year medical student with basic 
POCUS skills presented an alternative option and gave a more accurate 
reading of a small pleural effusion, which did not require a 
thoracentesis.  
 

Liver 

Right 
Ventricle 

Left 
Ventricle 
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Case 4 
An 86-year-old male with hypertension was admitted to the emergency 
room (ER) with a chief complaint of dyspnea at rest that started the 
previous evening. The patient was tachycardic (heart rate was 
approximately 100 beats per minute) and tachypneic (respiratory rate 
of 24 breaths per minute) with a temperature of 37.8 degrees Celsius. 
Chest X-ray taken in the emergency ward was inconclusive, showing 
mild infiltrates on the bases of both lungs. The patient was admitted 
to the internal medicine ward for further evaluation and treatment. 
 
On day one of admission, neither history taking nor physical 
examination, conducted by the resident, clarified the diagnosis or 
reason for dyspnea. The patient was known to suffer from 
hypertension, tobacco use, lack of exercise and had no recent contact 
with sick people. The physical examination did not show jugular vein 
distention or peripheral edema; however, on auscultation soft crackles 
were heard. Hence, along with sub-febrile temperature, new dyspnea 
and the presented information, the possibility of pneumonia and 
pulmonary congestion secondary to heart failure was listed in the 
differential diagnosis. At this point, a lung POCUS exam was performed 
by a fourth-year medical student in their first clinical rotation as part 
of the physical examination of the patient. The student found multiple 
ultrasonographic B lines (Figure 3), pleural effusions (Figure 4) in the 
bases of both lungs, and a non-collapsible IVC (Figure 5). No lung 
hepatization or dynamic air bronchograms were present. Therefore, 
combining data from the chest X-ray and POCUS of the lungs, lung 
consolidation was ruled out and lung edema was diagnosed. The 
primary team initiated furosemide treatment based on the lung POCUS 
findings and the patient improved significantly. Further investigations 
suggested that the pulmonary edema was a result of  poor compliance 
to his hypertension and heart failure treatment. 
 
Figure 3. Mid-axillary view of the base of the lungs demonstrates three B-
Lines and more. 
 

 

Discussion 
In this study we presented four cases in which medical students with 
basic POCUS skills were able to change the primary diagnosis as well 
as the treatment plan of newly admitted patients in internal medicine 
wards. Physicians use multiple resources to promote a timely diagnosis 
and appropriate treatment. Lacking knowledge in POCUS deprives both 
the physician and the patient of a valuable diagnostic tool for patient 
evaluation and appropriate treatment. 
 
We practice medicine in a transitional time where POCUS has entered 
the curriculum of some medical schools, but many senior and 
experienced physicians do not hold this new bedside capability. This 
creates a reality where medical students can use ultrasound to ‘see 
into their patients’ when other physicians may only be comfortable to 
auscultate, palpate or percuss.10,17 

Figure 4. Fluid between the pleural membranes. 
 

 
 
Figure 5. Non-collapsible inferior vena cava (IVC).  
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In all four cases, patients received thorough assessment by a number 
of senior physicians prior to the students POCUS exam. However, the 
traditional clinical tools used by the physicians did not suffice, and the 
final diagnosis of the condition was reached through a POCUS 
examination conducted by one of the students. The POCUS examination 
conducted by the students produced critical information that reduced 
the time to correct diagnosis and changed the course of treatment. 
 
It is worth mentioning that the clinical role of POCUS is not to make a 
definitive diagnosis. POCUS is meant to accelerate the process of 
diagnosis and treatment and assist in the decision-making process.18,19 
As seen in the cases presented, POCUS examination conducted by the 
students led to faster diagnosis and treatment. When necessary, the 
POCUS examination was followed by a definitive gold standard test 
which confirmed the findings found on the POCUS examination. 
 
In case 1, performing a POCUS exam during the patient’s first dyspnea 
admission, one month earlier, would probably have led to an earlier 
discovery of the PE, a life-threatening disease, thus saving the patient 
from a month of symptoms, another admission and potentially her life.  
 
Case 2 is an example of how POCUS might provide information leading 
to the proper diagnosis and appropriate antibiotic treatment three days 
earlier. In this case of fever of unknown origin versus final diagnosis of 
endocarditis, time to proper antibiotic therapy may have been crucial. 
Ideally, the patient should have received diagnostic transthoracic 
echocardiography immediately after the cardiac murmur was 
discovered; but in the real medical world, days can often elapse from 
admission to the proper diagnostic study. 
 
Case 3 is an example of how a POCUS exam contributed to the 
physicians’ confidence in their decision-making process. An additional, 
objective observation is sometimes critical and may spare harmful 
procedures. 
 
In Case 4, the POCUS exam had a significant effect on the course of 
treatment and demonstrated superiority over chest X-ray and 
auscultation for the diagnosis of pulmonary edema. In 2004, 
Liechtenstein D. et al compared auscultation, chest X-ray and lung 
ultrasound in acute respiratory distress syndrome (the most acute form 
of pulmonary edema) and showed far better sensitivity with lung 
ultrasound compared to chest X-ray and auscultation (93%, 68% and 
8% respectively).20 Ten years later, Al Deeb et al showed in their meta-
analysis that the sensitivity and specificity of POCUS using B-lines to 
diagnose pulmonary edema is 94.1% and 92.4% respectively.21 In the 
presented case, the primary team could not  determine whether the 
dyspnea was a result of pulmonary congestion or pneumonia, and 
without the availability of a POCUS exam the patient would probably 
have gone through many more tests and exams, delaying symptomatic 
relief. 
 
The concept of ‘ultrasound stethoscope' is rapidly moving from theory 
to reality.11,22 Our fourth-year students, having better training in POCUS 
over the more senior in-house physicians and residents with no POCUS 
experience at all were able to significantly alter the diagnosis and 
improve the treatment of their patients. There are many difficulties in 
the process of teaching POCUS to medical students: it is an operator-
dependent modality necessitating small-group bedside teaching, it is 
sometimes opposed by senior traditional medical staff, condensed 
medical school curriculums, lack of available POCUS experts, lack of 
mobile ultrasound machines and more. However, like other recent 
studies, this case series demonstrates the importance of developing 
medical schools’ curriculum in this field.23,24 
 
Garnier et al. presents an example of the impact POCUS courses have 
when incorporated in medical schools, describing the impact of a pilot 
emergency medicine ultrasonography course on medical students’ 
knowledge.25 They demonstrated a significant improvement in 

ultrasound knowledge improving the total score in an ultrasound 
questionnaire test from 59.7% correct answers before the course to 86% 
after. In addition, after the course 96.5% of participants were able to 
complete an  extended FAST scan. Other medical schools should also 
adopt and develop novice tools to teach students the art of the new 
augmented bedside physical examination. To overcome the difficulties 
of teaching POCUS and minimize the disadvantage of this modality as 
an operator-dependent skill, we believe students at the beginning of 
their POCUS experience should be accompanied by POCUS mentors, with 
whom they may discuss specific cases and can consult regarding 
different findings, so that the right conclusions will be made and to 
avoid misdiagnoses. We think courses should start early in medical 
education, in anatomy classes the ultrasound can facilitate an 
understanding of topographic anatomy,  while incorporating, for 
example, cardiac ultrasound anatomy sessions.26 In addition, cardiac 
ultrasound courses should be incorporated in physical examination 
classes and shock cases. Nevertheless, there are many setbacks 
preventing POCUS from becoming an inherent part of modern medicine 
worldwide; POCUS training is extremely time consuming and requires 
many resources as compared with other subjects taught in medical 
schools. Since POCUS is a manual skill, hands-on training must be 
taught in small groups; this requires proper facilities, paid models to 
simulate patients, ultrasound devices, and tutors who are usually 
physicians or senior students. Ohio State University College of Medicine 
reports major challenges in funding POCUS training due to the high cost 
of ultrasound machines and difficulties integrating the new curricula 
into existing teaching methodologies. 14 The University of South Carolina 
integrated an ultrasound curriculum taught throughout four years of 
medical school, and reported similar difficulties in terms of faculty 
experience, administrative and clinical specialty support, and available 
resources.15 

 
In order to overcome these difficulties in our faculty, we train students 
to teach and train other students in POCUS, saving money and time 
from senior physicians teaching hours. Web-based applications are 
trying to be used for POCUS self-learning.16 Our faculty purchased a 
number of second-hand ultrasound machines and a simulator which 
can simulate many different clinical pathologies and clinical scenarios 
enabling students to practice on their own time. 
 
Comprehensive POCUS training will contribute to our next generation of 
physicians, significantly improving their bedside diagnostic capabilities, 
shortening time to definitive treatment, and improving overall patient 
care.9–11 

 
This study took place before the COVID-19 outbreak. However, it is 
worth noting that in addition to the everyday advantages of POCUS such 
as being an accessible and easy-to-operate tool that does not expose 
patients to radiation, POCUS is also valuable when considering its low 
risk of infection. POCUS may reduce the exposure and risk of infection 
in comparison to a CT scan or a chest X-ray, in which the patient is 
required to move around the hospital or be exposed to machines which 
can be difficult to disinfect.27 
 
As this study is a case series, the main limitations of this study include 
the small sample size and retrospective, not longitudinal data 
collection. This limits our understanding of the impact of medical 
students trained in POCUS. 
 
Conclusion 
Medical students in their first clinical rotation were able to change 
diagnoses of four internal medicine ward patients when incorporating 
POCUS to the traditional physical examination. Their findings altered 
medical therapy and management. There is a knowledge gap between 
medical students receiving POCUS training and more senior physicians 
who have not received training in POCUS. Efforts should be made to 
close this gap and to further incorporate POCUS teaching in medical 
schools as well as for more senior physicians. 
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Scatterplot Variations Seen in Malaria Using Automated 
Hematological Analyzers: A Series of Ten Cases 
Ronit Juthani,1 Tavish Gupta,2 Debdatta Basu.3 

Abstract 
Background: Malaria is a major health problem in India. Complete blood count and peripheral blood smear (PBS) are important for its diagnosis. 
Interobserver variation makes PBS fallible. Rapid diagnostic tests cannot detect low parasitemia and mixed infections. Scatterplot from automated analyzers 
have shown variations previously which might be exploited. Methods: This descriptive study was conducted between July and August 2018. Scatterplot 
patterns of ten samples of confirmed malaria and 100 control samples were derived using automated hematology analyzers All other infections were ruled 
out by relevant culture and serology. Each malarial scatterplot was compared with the control pattern for abnormalities and their frequency was noted.  
Results: All ten samples belonged to the Plasmodium vivax species. Abnormalities detected included split in neutrophilic region, eosinophil-neutrophil 
merge, neutrophil graying, lymphopenia, ghost red blood cells eosinophil split, reactive lymphocytes, monocytosis, pseudoeosinophilia and neutrophilic 
leukocytosis. Conclusion: Variations in scatterplot patterns are seen in malaria and provide clues to the diagnosis of malaria. 
 
Key Words: Hematologic Tests; Diagnosis; Malaria (Source: MeSH-NLM). 
 
 

Introduction 
Malaria is a major health care problem in India. In the World Malaria 
Report 2020 produced by the World Health Organization (WHO), India 
currently accounts for 3% of the global malaria burden and contributes 
to 86% of total malaria cases in Southeast Asia.1 Plasmodium falciparum 
and Plasmodium vivax are the dominant species responsible for the 
spread, with both being reported in almost equal proportions in India 
and varying based on regions.  
 
The primary investigations ordered in suspected malaria include a 
complete blood count and peripheral blood smear (PBS) besides other 
serological and microbiological analyses. While these investigations are 
admirable and help in identifying a large case load, the true burden of 
the disease is estimated to be much higher than the above number. 
PBS examination remains a tedious process which is time consuming 
and subjective, based on the expertise of the examining person.2 Low 
detection levels, especially at low parasite levels, limits the accuracy of 
a microscope. Expertise may bring about variations, with the most 
experienced microscope users detecting numbers as low as 5 
parasites/µL while the average user detects 50 parasites/µL.  
 
Asymptomatic cases with low parasite numbers may thus be 
underestimated.3 As much as 25% of malaria cases may be missed by 
microscopy.4 Rapid diagnostic tests (RDT), on the other hand, are a poor 
choice in cases having low density parasitemia and mixed infection 
with twin malaria species.5 Performance may also be affected by 
temperature and humidity variations which damage the nitrocellulose 
membrane and bound monoclonal antibodies of RDT, thus affecting its 
performance.6  
 
Modern hematologic analyzers work largely on two principles: optical 
scatter which measures the deviation in the pathway of light caused 
by the size and granularity of the cell and electrical impedance which 

measures the change in electric current caused by blood cells.7 In a 
study previously conducted by us, we have shown how acute febrile 
illnesses caused by an infectious etiology have shown variations in 
scatterplot patterns obtained from automated hematologic analyzers.8 
In particular, numerous studies have been conducted showing cell 
abnormalities represented in peculiar ways in the scatterplots of 
malarial patients, with species identification also possible.9-11 In this 
study, we report on ten cases of malaria, confirmed on peripheral blood 
smear examination which showed unique scatterplot patterns. We aim 
to highlight these new features of scatterplot patterns associated with 
malaria infection. 
 

Methods 
This descriptive study was completed in the hematology laboratory of 
Jawaharlal Institute of Postgraduate Medical Education and Research, 
Puducherry, India between July and August 2018. K2 EDTA blood 
samples of cases with PBS and microbiologically confirmed malaria 
were taken as study samples and samples with no history of fever and 
normal white cell counts and differentials were taken as control. Since 
the study was performed on blood samples taken as part of a routine 
investigation and patients remained anonymous, ethics approval was 
waived by the Institute Ethics Committee. A total of ten cases of malaria 
diagnosed during the time period along with 100 normal samples were 
studied in the automated Sysmex XT2000i hematology analyzer. A 
simultaneous culture and serology were done for the control samples 
to rule out any hidden infection which may cause variation in 
scatterplot pattern. 
 
In each case, 2 mL of EDTA venous blood was collected and analyzed 
by automated analyzer. In each case the complete blood counts and 
the scatterplot patterns were studied. Comparison of each scatterplot 
generated from these cases was done with the prototype control 
pattern (Figure 1) and the abnormalities were noted. The PBS was 
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stained by Leishman stain with 2 minutes fixation and 15 minutes 
staining and studied in details for the morphology of the blood cells 
and presence of the malarial parasites. 
 

Results 
A total of ten cases of malaria and 100 controls were collected and their 
scatterplots generated using the Sysmex XT2000i analyzer. Out of the 
ten cases, five were taken from one of our earlier studies on scatterplot 
and acute febrile illnesses conducted around the same time.8 The 
representative control normal scatterplot pattern used is shown in 
Figure 1. 
 
All cases of malaria were of the Plasmodium vivax species and were 
confirmed by both positive RDT and the presence of trophozoites in the 
peripheral blood smear. The following findings were noted: 

1. A split in the neutrophil region was evident in 5 of the 10 
samples. This was represented by a change in shape of the 
light blue color from the normal ellipse to a double ellipse 
joined at the ends. 

2. A merging of the eosinophilic region with the neutrophilic 
region was noted in 4 of the 10 samples. This was represented 
by the blue and the red population merging together without 
any space between them. 

3. Graying of the neutrophil area was seen in 2 out of the 10 
samples. While we are considering this as a separate entity, it 
may be considered a variant of the neutrophil-eosinophil merge 
with the only difference being an inability to recognize 
neutrophils and eosinophils as separate entities. 

4. Lymphopenia was noted in 4 of the 10 samples. This was 
indicated by: 
 -Decrease in the area occupied by the pink color 
 -Decrease in the intensity of the pink color 

5. Increased ghost red blood cells (RBC) were noted in 4 of the 10 
samples. This was experienced by an increase in the area or 
intensity of dark blue color which was greater than two 
divisions on the x-axis. 

6. A split in the eosinophil population was noted in 3 of the 10 
samples. This presented in the scatterplot as two populations 
of red color separated by a band of black color either in the x-
axis or y-axis. 

7. Reactive lymphocyte populations were seen in 2 samples by a 
shower of pink cells which were present over the green 
monocytic region. 

8. Besides pseudoeosinophilia, both monocytosis and neutrophilic 
leukocytosis were each seen in 2 of the 10 samples. 

 
A composite image highlighting all the findings has been shown in 
Figure 2. 
 

Discussion 
According to a WHO report in 2019, there were an estimated 409 000 
deaths from malaria globally.1 Hence, the diagnosis of malaria should 
be prompt and accurate so that treatment can be started in a timely 
manner to avoid unnecessary complications. PBS examination is often 
the first line of investigation in suspected cases of malaria and changes 
in the scatterplot pattern, if carefully identified, it can help in 
identifying the parasites earlier in the blood. 
 
The key abnormalities found in our scatterplot analysis included 
neutrophil splitting, eosinophil-neutrophil merge, graying of neutrophil 
region, lymphopenia, ghost RBC increase and eosinophil split. 
Automated hematological analyzers are based on flow cytometry. 
Special fluorescent dyes are used to stain nucleic acids. The channel 
lyses RBCs along with platelets and binds the nucleic acid using a dye 
to give a fluorescence proportionate to the nucleic acid content. The 
higher the percentage of nucleic acids, the greater the intensity of 
scatterplot pattern.12 

Figure 1. Representative scatterplot showing the pattern of white blood cells 
in a peripheral blood smear. The pink plot represents lymphocytes, green 
represents monocytes, light blue represents neutrophils, red represents 
eosinophils, and red represents red blood cells. 
 

 
 
Figure 2. Scatterplot variations and their interpretations:1. Neutrophil and 
eosinophil merge, 2. Graying of neutrophils, 3. Lymphopenia, 4. Increase in 
RBC granularity, 5. Splitting of eosinophils, 6. Splitting of neutrophils, 7. 
Reactive lymphocytosis, 8. Monocytosis, 9. Leucocytosis. 
 

 
 
In all ten cases with scatterplot abnormalities, schizonts of Plasmodium 
vivax was seen in the peripheral smears, which was expected 
considering the low incidence of Plasmodium falciparum in 
Pondicherry.13 Specific changes have been observed in Plasmodium 
vivax because of the presence of hemozoin pigments of the schizonts 
in the peripheral blood. These changes have been more often seen in 
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Plasmodium vivax than in Plasmodium falciparum, as schizonts are 
usually not seen in the peripheral blood in the latter.14,15 This may be a 
limitation of this detection method, as Plasmodium falciparum 
infections are missed by scatterplot investigations. 
 
Earlier studies have found changes such as pseudoeosinophila and the 
graying of neutrophilic areas as relevant findings, which make it 
pertinent to check for malarial parasites in peripheral blood smear.16,17 

We were evidently able to concur such findings in our study. Apart from 
that, we were able to obtain unique findings of increased ghost RBC 
density, lymphopenia, and a dual population of eosinophils 
represented by a split in the eosinophilic region, which we found to be 
a good pointer of malaria. In 50% of our cases, neutrophil population 
split was found. This could be a potentially strong indicator of malaria. 
Neutrophilic merge with the eosinophilic region was also a unique 
finding, as was eosinophil split. Reactive lymphocytosis and 
monocytosis are findings in a number of other illnesses but should also 
arouse a strong suspicion of malaria if it can be correlated clinically 
and epidemiologically as malaria.  
 
A study conducted by Huh et al in South Korea extensively studied 144 
cases of Plasmodium vivax malaria and found a high incidence of 
pseudoeosinophilia characterized by a difference in the eosinophil 
count detected by the analyzer and observed on the smear.18 This was 
found to be as high as 39%. In our study, we only detected two samples 
with pseudoeosinophilia, showing that pseudoeosinophilia may not be 
a very sensitive finding. This is in line with other Indian studies which 
have found spurious eosinophilia in 1.5-4% of the population.9,19 The 
same study by Huh et al also found similar findings of dual eosinophil 

and neutrophil population; however, their incidence was very low 
compared with the pseudoeosinophil population. In total, they found 
52.10% scattergrams being abnormal, indicating their importance in 
diagnosis.18 A follow up study conducted by Yoo et al in 2010 found 
abnormalities in 15.70% of the scattergrams, despite finding the same 
incidence of pseudoeosinophilia.20 In fact, these authors hypothesized 
that pseudoeosinophilia, neutrophil clusters and neutrophil-eosinophil 
merge were largely resulting from the hemozoin pigments in 
neutrophils and shouldn’t be considered a separate entity. While 
studies by Huh et al. and Yoo et al. have found 52.10% and 15% of 
abnormal, in our study we found all ten of our samples to report some 
kind of abnormal scatterplot, which was in line with the Indian studies 
mentioned earlier that found 100% and 83.8% abnormal scatterplot 
patterns.9,19 Thus, being aware of these scatterplot findings in the 
presence of clinical suspicion may help in the early diagnosis and 
initiation of treatment in malaria. A limitation of our study is the small 
sample size, yet it constitutes a sizeable number compared to the 
annual incidence of malaria in Puducherry.  
 
Conclusion 
Scatterplot patterns in malaria have been reported with varying 
sensitivity and specificity. We found abnormal scatterplot patterns in 
all the 10 cases of Plasmodium vivax malaria some of which have not 
been described before. These patterns should be kept in mind by the 
pathologist or the laboratory personnel and should prompt a thorough 
screening of the peripheral blood film to confirm for the parasites. 
When supplemented with peripheral blood smear examination, they are 
an adjunct to the current diagnostic modalities. 
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Folk Medicine in the Philippines: A Phenomenological Study of 
Health-Seeking Individuals 
Nadine Angela O. Rondilla,1 Ian Christopher N. Rocha,2 Shannon Jean R. Roque,1 Ricardo Martin S. Lu,1 Nica Lois B. Apolinar,3 Alyssa A. Solaiman-

Balt,4 Theorell Joshua J. Abion,1 Pauline Bianca P. Banatin,1 Carina Viktoria M. Javier.1 

Abstract 
Background: Folk medicine refers to traditional healing practices anchored in cultural beliefs of body physiology and health preservation. Reflective of 
indigenous heritage, it fosters a better understanding of health and disease, healthcare systems, and biocultural adaptation. In the Philippines, Quiapo is 
a well-known site for folk medicine services, cultural diversity, religious practices, and economic activities. Methods: This study utilized a phenomenological 
approach to comprehend the lived experiences of health-seeking individuals and the meaning behind their acquisition of folk medicine products. Using 
convenience sampling, seven participants acquiring folk medicine products in Quiapo on the day of data collection were approached and interviewed on 
separate instances. The collected data subsequently underwent thematic analysis. Results: Analysis revealed three emergent themes: health-seeking 
behavior, sources of knowledge, and folk medicine utilization. Health-seeking behavior was linked with the participants’ purpose of going to Quiapo, 
reasons for utilizing folk medicine, experiences in using folk medicine, and beliefs associated with the product bought. Sources of knowledge tackled the 
participants’ sources of information about Quiapo and its products. Folk medicine utilization relates to the type of product bought, its perceived medicinal 
use, and its history of usage. Conclusion: Folk medicine is perceived to be effective in alleviating health concerns. The acquisition of such products is 
attributed to satisfaction from prior experience, distrust in the current healthcare system, family tradition, and intention to supplement existing medical 
treatment. This study provides health professionals a better understanding of patients who patronize folk medicine, subsequently aiding them in providing 
a holistic approach to treatment. 
 
Key Words: Traditional medicine; Medical anthropology; Folk medicine; Indigenous medicine; Health care seeking behavior; Philippines (Source: MeSH-NLM). 
 
 

Introduction 
Medical anthropology is hardly tackled in the field of medicine as it 
deviates from conventional standards. It is a branch of social sciences 
that draws upon social, cultural, and biological anthropology to better 
understand factors influencing human health. This includes the science 
behind the experience and explanation of illness and disease, the 
prevention and treatment of sickness, and the healing processes. 
Likewise, it also involves other factors such as the social relations of 
therapy management, the biocultural and political study of health 
ecology and its adaptations, the cultural importance and utilization of 
pluralistic healthcare systems in culturally diverse environments, and 
even magic and sorcery.1-3 
 
Folk medicine is a field that falls under medical anthropology. It refers 
to traditional health knowledge and healing practices anchored on 
indigenous beliefs regarding body physiology and health preservation.4 
It incorporates herbals or plant-based medicines, animal derivatives, 
natural minerals, spiritual therapies, manual techniques, and physical 
exercises, which are either applied singularly or in combination, with 
the intention to either maintain wellbeing or to diagnose, treat, and 
prevent illness.5 It exists today as a diverse blend of traditional 
medicine that has been widely practiced in China, India, and Greek 
Persia since time immemorial, along with western medicine, while 
retaining its unique socio-cultural characteristics.6 These practices 
foster a people-centered, cross-cultural, transdisciplinary, and critically 
reflective approach to both the structural and social models of health.7 

In the Philippines, folk medicine is an organized body of traditional 
practices and beliefs that mirrors the country’s indigenous culture and 
heritage. It basks in locally accepted concepts of disease causation, 
utilizes distinct techniques and human instinct as the means to reach 
a diagnosis, and applies unique methods of treatment, distinct from 
the conventional practices of western medicine.8,9 
 
Quiapo, located at the heart of the City of Manila, is well-known as a 
center for religious and economic activities nationwide. It serves as a 
heritage site for cultural diversity and is a thriving area for businesses 
as its commercial centers continuously expand annually. It is home to 
the largest market in the Philippines, known as the Quiapo Market, 
which is situated right beside the famous and frequented Quiapo 
Church.10,11 Given the diversity of cultures eminent in the Philippines, a 
wide array of herbal concoctions is openly displayed on kiosks that 
span the whole area of the market. Despite being famed for its abortive 
herbal concoctions and love potions, herbal remedies are also readily 
available for healing physical ailments, such as coughs, colds, 
headaches, or fevers.11-13 In addition, Filipinos can also find perhaps 
the most exotic products and services one could ever be interested in, 
such as magic candles, pickled snakes, jarred scorpions, amulets, palm 
and tarot readers, and occult services.11,12 With that said, diversity 
deems to be an appropriate theme to associate with Quiapo. Moreover, 
it is a religious site for people of different religions but has gained 
notoriety as it also serves as a hub for criminal activities. It is seen as 
a thriving marketplace by vendors, yet it also represents various main 
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symbols of urban poverty.11 Simply put, Quiapo is a place for a wide 
array of things and this diversity is probably what enables Filipinos, 
regardless of existing divisions in our country in terms of identity, social 
class, religion, culture, education, and politics, to identify with Quiapo, 
to truly find a place where any type of individual can belong. 
 
Folk Medicine History and Culture 
Folk medicine refers to the treatment of illness through traditional 
medicine — rather than Western or modern medicine — wherein herbs 
and other natural substances are the primary means for medication.14,15 
The credibility of folk medicine revolves around the fact that it was 
established even before the era of modern medicine – dating back to 
ancient Sumerians 5,000 years ago, rooted in the primary knowledge of 
our great ancestors regarding the use of plants as medicine.16 For the 
longest time, this unconventional approach towards healthcare has 
been one of the most controversial medical issues that unfortunately 
still remains barely explored to date, especially in the advent of 
technological advancements. Thus, it is believed for this very reason, 
that widespread misconceptions, and thereby lack of understanding, 
rampantly exist. The fact that the reason for its enduring popularity 
among its patrons still goes beyond our current knowledge already 
serves as a strong argument as to why this field ardently needs 
attention and further studies. These concerns have ignited the genuine 
desire to bridge the gap, not only for the benefit of its consumers and 
producers, but for the curious minds as well. 
 
Its global establishment, especially in terms of culture and religion, led 
to garnering of trust and acceptance among its patrons, enduring the 
times as it is carried over to our generation today. In any particular 
place, the strong culture and persistent beliefs influence the usage of 
herbal medicines and reflect a prevailing culture or economic condition 
where a healthcare system is absent or lacking.17 The patronage of 
herbal therapies continues to grow rapidly across the world with an 
estimation of four billion people in developing countries now resorting 
to these products as the primary health interventions to various 
diseases and illnesses. Most of these communities view the use of 
herbal medicine as a vital part of their culture.18 
 
Determinants of Health-Seeking Behavior 
In both rural and urban areas in the Philippines, folk medicine and 
western medicine systems are being utilized simultaneously. It has 
been a curiosity for many how patrons of folk medicine continue to 
avail of such. However, they fail to consider that deciding between 
these two approaches depends on various, but equally valuable, factors 
that lead to a person’s health-seeking behavior. Determinants such as 
culture, inherited health approaches, familial background, geographical 
location, level of education, caste or socioeconomic status, 
environment, lifestyle, healthcare systems in the community, and 
perspective towards healthcare practitioners can play important roles 
in their health-seeking behavior.9,15,17 It was also found that an 
individual’s religion and profound sense of spiritual consciousness 
predisposes them into viewing therapeutic value based on faith or 
intuition rather than scientific reasoning.18 
 
Having a low economic status has also led to inadequate health 
awareness and lesser-quality healthcare.9,15 Due to financial 
constraints, poor and low-income Filipinos frequently turn to folk 
medicine services and products because of its affordability. Modern 
medical practitioners charge expensive fees for their services, while in 
contrast, albularyos or folk healers open-heartedly accept anything 
their patients can give them as a form of gratitude or payment.12,15,19 
This is the current situation of the Philippine healthcare system due to 
the fact that the country has a mixed health system of both private and 
public sectors, the advent of exponentially growing private sectors, and 
the lack of an effective means to properly standardize private for-profit 
physicians.20 Despite the government’s efforts in implementing 
substantial health sector reforms, healthcare in the Philippines remains 
to be inaccessible and inequitable for many Filipinos, especially for the 

poor.21 Moreover, out-of-pocket medical expenditures, including 
medicines and hospitalization, continue to be an economic burden.22,23 
More than 50% of the total health-related expense of the country fall 
under out-of-pocket expenses, which may potentially worsen the 
poverty status of many Filipinos.20,21 
 
Other determinants include personal relationships and past 
performance. An albularyo or faith healer’s popularity among patients 
greatly depends on their skills as healers and their relationship 
approach towards their patients. Moreover, patients tend to seek 
treatment from the same healer who provided them with a prior 
successful treatment or pleasant relationship.19 This is because most 
folk healers ask their patients to visit them regularly to follow up on 
the status of their disease, allowing them to better understand the 
progress of treatment while maintaining constant communication with 
their patients.24 
 
Folk Medicine in the Philippines 
In the Philippines, folk medicine practices such as orasyon or bulong 
(mystical prayers), himulso (pulse checking), pagtatawas (diagnostic 
ritual using candle wax dropped in a basin of water), pasubay 
(determining the cause of sickness and possible treatment), pangalap 
(searching of medicinal plants), tayhop (gentle blowing), tutho (saliva 
blowing), hilot (traditional massage), tapal (applying folk medicine on 
the affected area), pangontra or kontra-usog (carrying an amulet to 
prevent diseases), anting-anting or pampaswerte (lucky charm), and 
barang (sorcery), remain to be rampant.9,15,25-27 Studies show that the 
most evident factor that comes into play is religion, which is heavily 
influenced by the strong religious beliefs of Filipinos.9,25 Prior to the 
colonization of Spain, Filipinos had already established their religious 
beliefs and practices.28 Despite disapproval by medical practitioners, 
some individuals nowadays still seek help from folk medicine healers 
prior to consulting conventional physicians when it comes to treating 
their ailments. Some of them believe that diseases were traditionally 
theorized to come from either natural or supernatural origins. Natural 
forces that are deemed to influence the well-being of Filipinos include 
stress due to overworking, sleep deprivation, emotional stresses, 
unsanitary living or work environment, overeating, insufficient nutrition 
or malnutrition, overexposure to natural elements, and imbalance of 
hot and cold elements.19 Meanwhile, Filipinos believe that diseases 
brought about by supernatural causes are due to the displeasure or 
irritancy of spirits found in our natural environment, demonized souls, 
evils, witches, sorcerers, or punishment from supernatural beings such 
as deities and gods.9,19,29 
 
Moreover, the persistent presence of albularyos (faith healers) and folk 
medicine establishments in the country is an indication of the 
continued patronage and reliance of Filipinos on folk medicine. The 
albularyos themselves serve as primary informants due to their 
popularity in healing.9,15,25 An example of the said scenario can be 
observed in Quiapo, Manila, wherein one can freely acquire folk medicine 
services and different types of medicinal plants to combat illnesses.12,30 

 

Methods 
Research Goal and Design 
This study utilized a qualitative research methodology in understanding 
the lived experiences of health-seeking individuals in acquiring folk 
medicine in Quiapo, Manila and describing the meaning behind their 
acquisition of these services. Specifically, it used a phenomenological 
research design since its primary aim was to encapsulate the full 
meaning of the lived experiences of the participants. 
 
Participants and Sampling 
Only one criterion was applied in selecting the participants to ensure 
that the data collected was as diverse as possible. The participants 
should be health-seeking individuals who are availing folk medicine 
services in Quiapo, situated in Manila. Using a convenience sampling 
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technique, the authors were able to interview seven participants, based 
on the premise that they have given their full consent to be the 
respondents of the study through informed consent forms, which were 
thoroughly explained to them. After they signed said form, participants 
answered the interview questions and shared their experiences to the 
best of their knowledge. The participation of every subject in the 
research entailed no risk or harm. Likewise, no monetary payment was 
given to the participants for their participation in the study. With 
utmost respect towards confidentiality, all gathered information was 
kept confidential. To protect the identities and privacy of the 
participants, their statements were written in the transcriptions under 
aliases, which they chose for themselves, rather than by their real names. 
 
Instrument 
The authors developed questions based on related studies on folk 
medicine,11-19,25-27 that aided them to probe deeper and to witness the 
experiences of the participants first-hand as if they were their own. The 
questions were carefully formulated to ensure that they were free from 
any form of prejudice, bias, or influences that may otherwise ruin the 
essence of such an approach, which is to interpret the phenomena 
regarding the experiences and meanings that individuals bring to them. 
In addition, the authors made sure that the questions included in the 
interview guide would not in any way violate the participants’ rights as 
human beings, nor will it be used to discriminate against health-
seeking individuals under any circumstance. The interview guide was 
also carefully reviewed and approved by the Department of Family and 
Community Medicine of Centro Escolar University School of Medicine. 
It was written and executed in the Filipino language to reduce the 
communication gap between the authors and the participants. 
 
Ethics Approval 
A proposal of the study was presented to the Ethics Review Committee 
of the Centro Escolar University School of Medicine for approval. After 
a thorough ethical review of the proposal, the study was granted 
approval on April 10, 2018, valid until June 30, 2018. 
 
Data Collection 
On the day of data collection, the authors headed to the folk medicine 
area of Quiapo and stationed themselves for an entire day while 
observing ongoing trades between sellers and consumers and taking 
down personal reflections. Health-seeking individuals were then 
physically approached on separate instances while they were acquiring 
folk medicine products. Once entertained by a prospective participant, 
the purpose and procedure of the interview were then discussed. The 
authors also made it known that the interview will be conducted at a 
glass-enclosed section of a nearby fast-food restaurant, which was 
three minutes away by foot to facilitate a noise-free and conducive 
environment for the interview. The willing participant then proceeded 
to the restaurant to be interviewed by the authors, bringing along the 
folk medicine product they had just bought. Upon arrival at the 
restaurant, the authors again thoroughly explained the purpose and 
procedure of the interview, entertaining questions and clarifications 
from the participant. The participant was then asked to read, sign under 
their own volition, and keep a copy of their informed consent form. 
Subsequently, the interview proper commenced and lasted for at least 
30 minutes and a maximum of 1 hour. The interview proper was 
documented through writings, as well as through voice recorders for 
accurate data transcription purposes. Confidentiality of the 
participant’s identities has been maintained. After the data gathering, 
transcription of the interview recordings was carried out by the same 
interviewers of each participant and were subsequently validated by 
other authors of this study. 
 
Data Analysis 
This qualitative study utilized thematic analysis to interpret its findings. 
It focused on the important questions, topics, time periods, and events 
of the experiences of each individual. Through the process of 
horizontalization, all statements that were relevant to the participant’s 

experience were listed, and each comment was considered to hold 
equal value. The findings were then interpreted and categorized 
accordingly into codes, which were all held verbatim. This was done by 
going through all interview transcriptions and labeling words, phrases, 
and sections of text that were related to the research questions of 
interest. Then, the codes were grouped into themes that aided the 
authors in answering each research question. Finally, the themes were 
organized into coherent categories that summarized and brought 
meaning to the text, enabling the authors to formulate the essences of the 
experiences of the participants, both individually and as a whole. All of 
these were manually done, without the use of any qualitative software tool. 
 

Results 
Sociodemographic Profile of Participants 
Out of seven participants, the majority were female (71.43%), below 50 
years old (57.14%), married (57.14%), unable to study or finish college 
education (85.71%), originated from the province (85.71%), unemployed 
(71.43%), and Catholic (85.71%) (Table 1). 
 

Table 1. Sociodemographic Profile of Participants. 
 

Participant Age Sex Civil Status Education Religion 
A 26 Male Single College Undergraduate Catholic 
B 54 Female Widow High School Graduate Islam 
C 47 Female Married High School Graduate Catholic 
D 61 Female Married College Undergraduate Catholic 
E 65 Female Widow High School Graduate Catholic 
F 39 Female Married College Undergraduate Catholic 
G 43 Male Married College Graduate Catholic 

 

Experience of Participant A 
Participant A, a 26-year-old male from the province of Iloilo who 
currently lives in Quezon City, has been availing folk medicine products 
for six years. His purpose of going to Quiapo was to buy kakawate 
leaves and coconut oil for his rashes. He boils the kakawate leaves, 
which he uses for bathing, and applies the coconut oil over the affected 
skin. This practice began six years ago back in his province and 
mentioned that it goes way back to his ancestors. The rashes recurred 
whenever he was back in Manila. Unfortunately, the kakawate leaves 
were not common in Manila. He then recalled that he saw herbal 
products being sold outside Quiapo church whenever he attended 
church service, and so he went there to check. He stated that he had 
prior experience with these folk medicine products which cured the 
rashes. However, when asked regarding how he approaches his health 
when faced with other diseases, he said that it depends on the illness, 
adding that he will take medicine if it is already serious. Upon further 
probing, he stated that he would take medicine for a fever or flu, but 
when it comes to rashes, an oil or concoction is fine since it only 
involves the skin. He also revealed that he tried to remedy his rashes 
with Cetirizine and Loratadine. Unfortunately, it didn’t seem to work, which 
is why he resorted to kakawate leaves, knowing it worked in the past. 
 
Experience of Participant B 
Participant B, a 54-year-old female from the province of Lanao del Sur 
who currently lives in Quezon City, bought pito-pito concoction in 
Quiapo for her diabetes even though she was taking maintenance 
medications. She revealed that her siblings who also had diabetes 
passed away because they refrained from seeking medical attention 
due to distrust of the efficacy of western medicine. She wanted to try 
taking herbal medicine on top of her maintenance medicine as she 
thought that it was effective. This was her first time using pito-pito, 
which was recommended to her by a friend. She stated that it is not 
harmful since it is “herbal.” When asked about some of her experiences 
in herbal medicine, she stated that she stands by it as she has had 
prior positive experiences. However, she also believes that it might not 
be the case for everyone else. 
 
Experience of Participant C 
Participant C, a 47-year-old female from Manila who went to Quiapo for 
the first time to buy sambong leaves for her hospitalized husband who 
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is suffering from kidney disease. It was revealed that she overheard 
another patient in the hospital that sambong is an effective herbal 
medicine for kidney diseases that can be found in Quiapo. She appears 
to be hopeful that the sambong would be able to cure her husband’s 
ailment. Her husband’s first encounter with sambong was from his 
boss’ mother when he accompanied him to the Bicol province. He was 
told that sambong is useful in treating kidney stones. Her husband 
bought a pile of sambong back home and continued using it until he 
no longer felt pain. In case the sickness worsens, she would bring him 
to the community clinic and in the worst cases, to the hospital. She 
resorted to herbal medicine because she thinks that hospital care alone 
does not suffice in bringing her husband back to full health. She even 
added that the doctors were not able to detect her husband’s kidney 
disease despite having the alleged symptoms. Most of her statements from 
the interview suggested that she, along with her family, considers herbal 
medicine as effective maintenance for her husband’s kidney problems. 
 

Experience of Participant D 
Participant D, a 61-year-old female from the province of Marinduque 
who currently lives in Quezon City, bought guava leaves in Quiapo as a 
supplementary medicine for her daughter’s surgical wound who was 
recently discharged from the hospital. She shared that she only goes 
to Quiapo to buy herbal medicine, attend church service, or buy fruits 
and vegetables. She is planning to supplement the treatment of her 
daughter by using guava leaves since her daughter’s antibiotic 
treatment is already finished. She stated that she prepares the leaves 
by boiling and applies the prepared extract topically on the surgical 
wound. She believes in its efficacy as the use of guava leaves extract 
over the wound has been practiced in their province for ages and is 
known to work. She happened to learn the availability of the herbal 
products on television and from her relatives that also used herbal 
medicines from Quiapo. She shared that whenever someone is going to 
give birth for the first time, it has been their practice to boil the leaves 
for bathing since they believe it will prevent complications and relapse 
after giving birth. When asked about her personal experience regarding 
the usage of herbal medicine, she said that the wound healed, explicitly 
expressing her trust in its effectiveness. In addition, it has been their 
primary source of medicine when there were no doctors in their 
province before. Despite already having doctors in their community, 
she still uses traditional medicine at present. She also said that they 
use herbal medicine as an adjunct to conventional medicine. 
 

Experience of Participant E 
Participant E, a 65-year-old female from the province of Pangasinan 
who currently lives in Manila. She went to Quiapo to buy guava leaves 
for her rashes and snakeroot for her diabetes. She added that she no 
longer trusts hospitals and doctors and explicitly stated that she lost 
both her husband and son because of medical negligence, expressing 
it with great disapproval and dismay. In addition, she firmly stated that 
most patients are neglected in government hospitals, which eventually 
leads to their deaths regardless of if they could afford its services or 
not. She has been using folk medicine for years now and owes most of 
her knowledge regarding folk medicine from a local television show 
called “Healing Galing,” as well as from YouTube. On the other hand, 
she explained that although she still visits the hospital for check-ups, 
she no longer relies on the medications prescribed to her. Instead, she 
resorts to buying its herbal counterparts at Quiapo. Instead of 
Metformin, she uses snakeroot for her diabetes. On top of its superior 
efficacy over Metformin, she claimed that snakeroot did not give 
adverse effects such as vomiting episodes, which she experienced with 
the prior drug. She firmly believes that these remedies are far more 
effective than conventional medicine. Furthermore, she believes that 
her long-time practice of folk medicine shows that her experience with 
it has been positive overall, and it has led to a significantly reduced 
need for visits to the clinic or hospital. 
 

Experience of Participant F 
Participant F, a 39-year-old female from the province of Leyte who 
currently lives in Caloocan City, went to Quiapo to buy culapol, a 

traditional medicine, which she uses for dysmenorrhea, and an 
ointment for arthritis. She is a long-time user of culapol and would 
often take it with soft drinks. She added that it could be taken without 
prior food intake. She claimed that this originated from Leyte, which 
can now be found in Quiapo. She verbalized that it was effective for 
her, especially the culapol. It was revealed that she is the sole member 
in her family that relies on traditional medicine as she is not inclined 
to take western medicine. However, she seemed to rely on over-the-
counter drugs when it comes to treating her children’s ailments. After 
the interview, she showed the bottle of culapol. It was labelled 
“pamparegla,” which is commonly used for stimulating menstrual 
bleeding. According to the vendors, culapol is an abortifacient. 
 

Experience of Participant G 
Participant G, a 43-year-old male from the province of Cebu who 
currently lives in Manila, is a long-term user of folk medicine. He went 
to Quiapo to buy an ointment for rashes, and white flower oil, which 
he uses for dizziness. He stated that he would buy these in bulk prior 
to boarding the ship, and even recommended them to his fellow 
seafarers, which he started using back in his high school years. Despite 
his inclination towards folk medicine, he stated that whenever he gets 
a medical condition that is not related to skin rashes or dizziness, he 
would seek proper medical attention and followed the medication 
prescribed by doctors. With this statement of his, it is safe to say that 
his health-seeking behavior involves western and folk medicine. When 
asked about the effectiveness of the ointment and white flower oil, the 
participant quickly responded that they are very effective. Moreover, 
he also shared that he uses the same ointment for his children 
whenever they would experience itchiness, especially due to diaper 
rash. This signifies that the use of herbal medicine is also being 
practiced in their family. 
 

The table below contains a summary of the products bought by the 
participants, including their scientific names and their medicinal uses 
perceived by the participants (Table 2). 
 

Table 2. Folk Medicine Products Bought by the Participants. 
 

ID Common Name of 
Product Bought 

Product’s Scientific Name Perceived 
Medicinal Use  

A Kakawate leaves Gliricidia sepium 
Rashes 

Coconut oil Cocos nucifera 

B Pito-pito herbal 
concoction* 

Premna odorata blanco 

Diabetes 

Pimpinella anisum 
Lagestroemia speciose 

Psidium guajava 
Mangifera indica 

Pandanus amaryllifolius 
Coriandum sativum 

C Sambong leaves Blumea balsamifera Kidney disease,  
Kidney stones 

D Guava leaves Psidium guajava Wounds 

E Guava leaves Psidium guajava Rashes 
Snakeroot Rauvolfia serpentina Diabetes 

F Culapol wine - Dysmenorrhea 
Herbal ointment - Arthritis 

G 

Herbal ointment - Rashes 

White flower oil** 

Mentha  

Dizziness 

Eucalyptus globulus 
Gaultheria procumbens 
Cinnamomum camphora 
Lavandula angustifolia 

Mentha piperita 
*Pito-pito, a herbal concoction, is a blend of 6 kinds of leaves and 1 type of seed, 
namely, the leaves of alagao, anise, banaba, guava, mango, and pandan, and seeds 
of coriander. **White flower oil refers to a Chinese oil-blend mixture of menthol, 
eucalyptus, wintergreen, camphor, lavender, and peppermint. 
 

Conceptual Analysis 
The authors have developed basic themes from the codes and 
organized them into primary and secondary organizing themes that 
eventually led to the global theme. The coding statements gave way to 
twenty-six basic themes that were grouped into eight secondary 
organizing themes and further arranged into three primary organizing 
themes, paving the way to the central idea of the study which is the 
experiences of health-seeking individuals acquiring folk medicine 
services from Quiapo (Figure 1, Table 3). 
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The first primary organizing theme, “health-seeking behavior,” has four 
secondary organizing themes, namely 1) beliefs associated with the 
product bought, 2) experiences in using folk medicine, 3) purpose of 
going to Quiapo, and 4) reasons for utilizing folk medicine. For the first 
secondary organizing theme, different ideas arose from the 
participants’ answers regarding their views on the product that they 
bought: 1) “many are saying that it is good,” 2) “similar practice in the 
province,” and 3) “effective for me.” One basic theme was developed 
under the second secondary organizing theme regarding the 
participants’ experiences in using folk medicine. All the participants’ 
answers were organized with the basic theme, “it cured me.” The 
authors came up with a single basic theme under the third secondary 
organizing theme regarding the participants’ purpose of going to 
Quiapo, which is “bought medicine.” Many basic themes emerged 
under the fourth secondary organizing theme that discusses the 
participants’ reasons for utilizing folk medicine, namely 1) 
“supplemental medicine,” 2) “does not trust doctors,” 3) “I really use 
it,” 4) “in the province,” and 5) “because it is herbal.” 
 
The second primary organizing theme, “folk medicine utilization,” has 
three secondary organizing themes, namely 1) medicinal use of 
product, 2) product bought, and 3) history of usage. Under its first 
secondary organizing theme, five basic themes emerged which include 
1) “medicine for diabetes,” 2) “for itchiness,” 3) “topical for wound 
care,” 4) “for the kidney,” and 5) “stomach ache.” For the second 
secondary organizing theme regarding the products that were bought 
by the participants, three basic themes were developed, namely 1) 
“medicine for itchiness,” 2) “culapol wine,” and 3) “herbal medicine.” 
Meanwhile, four basic themes emerged from the third secondary 
organizing theme regarding the participants’ history of usage, which 
are 1) “1994,” 2) “taken last December 2017,” 3) “six years,” and 4) 
“will only try now.” 
 
The third primary organizing theme, “sources of knowledge”, has a 
single secondary organizing theme that tackled the source of 
information about Quiapo and its products. Such, in turn, paved the 

way for 3 basic themes, namely 1) “on television,” 2) “found in 
Quiapo,” and 3) “someone recommended it.” 
 
The pink lines in the illustration (Figure 1) signifies the association of 
the different themes with each other. The pink lines connecting the 
history of usage and the medicinal use of the product to the product 
bought explains that the product bought will eventually be related once 
the participant already has a history of usage and prior knowledge or 
experience on its medicinal use. On the other hand, the source of 
information about Quiapo and its products can be correlated with folk 
medicine utilization because having the knowledge where to acquire 
these products may subsequently lead to the acquisition of goods and 
knowledge on how to utilize the products bought. The source of 
information about Quiapo and its products can also give way to 
different health-seeking behaviors because having such knowledge will 
give the participants a purpose or reason to go to Quiapo. Folk medicine 
utilization can also be linked to health-seeking behavior, as any 
individual with a health-seeking behavior may possibly utilize folk 
medicine, especially if he is equipped with knowledge on such. 
Furthermore, sources of knowledge can be a factor when it comes to 
the participants’ beliefs associated with the products that they choose 
to buy, for example, if the participant’s beliefs are deeply-rooted in the 
 
Table 3. Primary and Secondary Organizing Themes of the Thematic Analysis of the Study. 
 

Primary Organizing Theme Secondary Organizing Theme 

1) Health-seeking behavior 

Beliefs associated with the product bought 

Experiences in using folk medicine 

Purpose of going to Quiapo 

Reasons for utilizing folk medicine 

2) Folk medicine utilization 

Medicinal use of product 

Product bought 

History of usage 

3) Sources of knowledge 
Source of information about Quiapo and its 
products 

 
 

 
Figure 1. Illustration of the Thematic Analysis of the Study. 
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folk medicine culture and beliefs of their provinces, then that can also 
be a source of their knowledge on where to get the product they need. 
Lastly, beliefs and the experiences can be associated with each other. 
For instance, if they had a pleasant experience with the product or if 
the product indeed cured their illness, then it can be a basis for their 
beliefs regarding the product’s effectiveness. 
 

Discussion 
The aims of this study were to understand the lived experiences of 
health-seeking individuals who acquire folk medicine services in 
Quiapo and to describe the meaning behind their acquisition of these 
services. Based on the authors’ knowledge, this is the first qualitative 
study pertaining to the narratives of Filipinos who patronize Quiapo’s 
folk medicine services. 
 
Dubbed as the “Quiapo Medical Center,” it is the center of folk medicine 
in the National Capital Region.27 Although there is no actual Quiapo 
Medical Center in terms of infrastructure or institution, Filipinos will 
immediately think of herbal medicine, lucky charms and amulets, and 
other folk remedies when hearing the word Quiapo,12,31,32 aside from 
the famous church and plaza.10 Throughout the kiosks and stalls within 
the area, the immense availability of folk medicine proves to be one of 
the biggest factors of its popularity. 
  
Local studies revealed that believers of folk medicine practices in the 
Philippines are mostly married Catholic females with low economic 
status and low educational attainment,9,15 which is similar to the 
findings of the current study. Similar foreign studies have also found 
that consumers of traditional and complementary medicine are often 
females and married whose ages ranged within the average interval of 
fifty and whose education level is high school diploma.33-35 These 
sociodemographic profiles were all evident in the findings of the 
present study. Another study also found that rural people have unique 
health-seeking behavior and mixed opinions about medical pluralism 
which explains the behavior of these health-seeking individuals.17 

A local previous study identified species of plants being sold in Quiapo 
as herbal medicines.12 The availability of medicinal plants in Quiapo and 
the way some Filipinos are patronizing them reflects the larger cultural 
diversity of the country. Some methods of folk remedies in another 
study also revealed to be similar in the present study which include 

boiling, concoction, and decoction.15 Furthermore, most cultures have 
utilized herbal medicine to be effectual therapies for the treatment and 
even prevention of various diseases and ailments for centuries. With 
the modern advances of the internet, patrons now enjoy wider access 
to herbal products all around the globe.36 
 
The influx of consumers acquiring folk medicine services from Quiapo 
supports the fact that a great part of the population still uses herbal 
medicine. One of the main reasons as to why individuals utilize folk 
medicine in previous studies is its use as a supplement to conventional 
medicine.34,36 Its vast popularity and easy accessibility are the greatest 
factors that lead to self-medication. People who practice self-
medication seem to heavily rely on natural and alternative medicine 
than their pharmaceutical drug counterparts. They assume that since 
these are considered natural remedies, it automatically equates to 
safety. It is alarming how alternative medicines are more readily 
available and can be conveniently purchased without the need for 
legitimate prescription from a physician. The resurgence of public 
interest in folk medicine is attributed to various statements regarding 
the effectiveness of plant or herbal-based medicines.18 The trend is 
currently leaning towards going “natural”. It is probable that the 
people’s growing perception about herbal plants has led to its use as 
both curative and preventive.12 
  
Given these growing concerns, it is evident that there is indeed a lack 
of both understanding and scholarly developments in the field of folk 
medicine. Inspired by all of these challenges and the urgency of how 
these concerns need to be addressed immediately, the genuine desire 
to bridge the gap remains steadfast along with the vision of this study 
to serve as a vital keystone that will pave the way towards 
understanding folk medicine in a deeper and more meaningful way. 
Regardless of how famous and vast the culture of folk medicine in 
Quiapo is, there seems to be a scarcity of related literature depicting 
its culture and this greatly contributes to the misconceptions of the 
people towards folk medicine. 
 
The illustration below reveals the main concepts and ideas from 
previous studies on folk medicine that were deemed useful in relation 
to the context of the present study. Through this, the authors were able to 
correlate the present findings with that of the previous literature (Figure 2). 

 
Figure 2. Comprehensive Map of Review of Related Literature of the Study 
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Contributions of the Study 
Folk medicine culture in Quiapo has been considered a taboo by 
commoners who are usually non-believers of folk medicine practices. 
The authors believe that misconceptions towards the field are rooted 
in the lack of knowledge due to the lack of published literature and 
studies. This was realized by the authors while in the process of 
researching due to the evident scarcity of literature about folk medicine 
culture in Quiapo, despite extensive search efforts. This fueled the 
authors’ motivation and ignited in them a new level of curiosity, 
pushing them to venture into the field with the hopes of shedding light 
on what truly happens behind the by-lines. 
 
Through the lived experiences of the participants, the authors were able 
to reveal to the world some answers to the most important questions 
related to the field of folk medicine. This study was successful in its 
goal of providing a better understanding of the folk medicine culture in 
Quiapo by gathering primary data from first-hand interviews. 
 
Strengths of the Study 
The study delves into the experiences of each participant, which offers 
a wide spectrum of new information as the experience of one is unique 
from the others, regardless of background. Human experiences are 
powerful and are sometimes even more compelling as compared to 
quantitative data. In addition to this, the interviews are not limited to 
only a specific set of questions and can therefore be redirected in real-
time to accommodate more information. The research direction and 
framework can then also be modified along with the new information 
that was gathered, offering data flexibility and robustness. With each 
question, a more profound sense of understanding of the participants' 
lived experience was attained. The approach is able to characterize 
even the slightest subtlety, and as well as complexities that a 
positivistic approach would have otherwise missed. More importantly, 
the study was able to obtain a demographically diverse set of data, 
wherein various trends and themes emerged, despite only having 
seven participants. 
 
Limitations of the Study 
The research quality is greatly reliant on the authors’ individual skills 
and is more prone to the influence of their personal prejudices and 
peculiarities. This type of research heavily relies on the capability of 
the authors to analyze the situation and be able to ask relevant 
questions that would not confuse or in any way compromise the 

information being collected with any form of discrimination or bias. On 
the other hand, the authors’ presence during data gathering, which is 
frequently inevitable in qualitative studies, can influence their 
responses. In addition, this study is limited to the mere conveyance 
and analysis of the lived experiences of its participants with folk 
medicine, most importantly how it has been an effective form of 
treatment to them and does not focus on proving whether these 
products are indeed scientifically proven to be effective. 
 
Conclusion 
Folk medicine is perceived by its patrons to be effective in alleviating 
health concerns. The acquisition of such products is attributed to 
satisfaction from prior experience, distrust in the current healthcare 
system, upkeeping of and belief in family tradition, and intention to 
supplement existing western medicine treatment. 
 
Through the obtained data that tackled the lived experiences of the 
participants, this study was able to contribute the first qualitative data 
on the folk medicine culture in Quiapo. Therefore, this study has paved 
an avenue for a better understanding regarding such while contributing 
a solution to the scarcity of literature depicting its culture. This problem 
greatly contributes to the misconceptions of people towards folk 
medicine. 
 
This study aids health professionals in learning about folk medicine 
and better understanding patients who patronize such, subsequently 
aiding them in providing a holistic treatment approach. A physician’s 
effort in guiding a patient’s desire of blending folk medicine with 
western medicine can help bridge communication gaps by providing 
opportunities for open-minded health education, establishing trust, and 
improving doctor-patient relationship, eventually leading to better 
treatment outcomes and overall experience for the patient. 
 
For future research, this study recommends utilizing a larger sample 
size for data saturation, yielding more responses and newly gathered 
data about the topic at hand. Furthermore, future studies may shift the 
focus on albularyos and their perspective on human health and health-
seeking behaviors. 
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Medical Students’ Perception Towards the COVID-19 Pandemic 
in Mexico: Distance Learning, Assisting Hospitals, and 
Vaccination 
Edgar Botello-Hernández,1 Patricio García-Espinosa,1 Juan P. Ruiz-Padilla,1 Gabriela-Torres-Hernández,1 Luis E. Fernández-Garza.2,3 

Abstract 
Background: Mexico has been one of the most affected countries by the COVID-19 pandemic. Its health workers are playing a substantial role, but they 
are suffering from a high mortality rate, which highlights the need of prioritizing them for vaccination. Medical interns have reduced their practices, some 
continue to assist clinical rotations without the necessary protective equipment, and they are not being considered for vaccination. We wanted to determine 
the attitude of medical students and interns towards distance learning, assisting hospitals, and vaccination. Methods: We conducted a paired survey of a 
cohort of medical students who were evaluated twice, in June 2020 and in December 2020, using an online survey (32-online questions) to assess their 
perception of the pandemic. Results: We collected responses from 384 students in the summer period and 331 in the winter period; the majority were 
women from non-clinical semesters, and the median age of response was 21 years old (IQR 19 – 22). We found that the percentage of acceptance for 
vaccination was 95.6% in the summer and 93.7% in the winter, a remarkable acceptance in both periods. The percentage of students who reported having 
someone close to them with symptoms suggestive of COVID-19 was 38.5% in the summer, showing an increase to 77.6% in the winter. Conclusion: We 
observed that medical students had a positive attitude towards vaccination and that the probable COVID-19 cases among them have increased in just a 
few months.  
 
Key Words: SARS-CoV-2; COVID-19; Vaccine (Source: MeSH-NLM). 
 
 

Introduction 
Mexico has suffered significantly during this pandemic, being the 3rd 
country with the highest mortality caused by COVID-19.1 Mexican health 
care workers (HCW) are playing a substantial role in treating the virus, 
but they are one of the most affected populations.2 Being a HCW is 
associated with higher odds of acquiring COVID-19, and with a higher 
mortality rate from the disease.3 

 
Medical interns, medical students assisting to a rotating internship 
during their last years of their medical education, are critical as they 
attend to patients in hospitals and clinics, thereby preventing a 
breakdown of the national health care system. However, some medical 
interns are no longer assisting because of the pandemic.4 This threatens 
their education, as well as the capacity of the health system. 
 
In December 2020, Mexico started vaccinating COVID-19 first-line HCW.5 
Nevertheless, politicians and teachers have been vaccinated before 
them,6,7 while the medical interns are not being considered. The 
national vaccination plan has been criticized for a “politicization” of 
the COVID-19 vaccine.8 Until January 2021, Mexico was listed below the 
first 10 positions of vaccination per 100 people, being the country #19.9  

 
The way of learning for the medical interns has radically changed due 
to the pandemic. Many schools opted for distant learning methods, and 
to reduce their clinical practices. The University Hospital “Dr. José 

Eleuterio González” from the Universidad Autónoma de Nuevo León”  
(UANL) suspended the first two years of its three-year medical 
internship, only continuing with the final year students, who have also 
reduced their practices. The rest of the students had no contact with 
the patients.10 
 
We wanted to determine how the medical students and interns feel 
about distance learning, practices in hospitals, and vaccination, as well 
as attitudes towards the pandemic management. 
 

Methods 
The study was carried out among the medical student population of 
the Universidad Autónoma de Nuevo León (UANL). Medical interns in our 
hospital are those medical students who assist to a rotating internship 
during their final years of the education, while the students from the 
basic semesters belong to the first three years of the program and do 
not have clinical activities. Generally, the Mexican medical schools 
require just the medical students from the final year of the career to 
assist to the rotating internship, so our institution is an exception, and 
the reason for this is that it is a university teaching hospital where 
training starts earlier.  
 
Students were evaluated twice, in June 2020 and in December 2020, 
using an online survey (32-online questions), and their responses were 
compared. We chose the month of December for the second period 
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because Mexico was going to start its vaccination program that 
month.11 The inclusion criteria for the study were to be a student from 
UANL medical school, be studying in any semester from the first to the 
twelfth, to give informed consent, and to be over 18 years old. Exclusion 
criteria were students at the medical school who were in their social 
service year -a service that is provided after having finished the career- 
and students who did not complete the survey and/or did not permit 
us to share the obtained data.  
 
The 32-questions online questionnaire consisted of sociodemographic 
questions including age, city, semester, and gender, among others. We 
also asked for their affinity towards vaccination, use of unapproved 
medication, if they or someone close to them has had symptoms of 
COVID-19, fears about the pandemic, and affinity towards the 
distribution of information about the pandemic situation by the 
government. The questionnaire was proposed by the authors and was 
not validated. In most of the questions “yes” or “no” were the 
responses. The minimum sample size required  to have a 95.5% 
confidence level, a margin of error of 5%, and heterogeneity of 50%, 
was calculated to be  366 students.  
 
We shared the survey among the institutional student groups in the 
Microsoft Office Forms platform, and we closed the survey when 500 
students had completed it. The students were invited to participate 
voluntarily, signing the corresponding informed consent. No economic 
material or academic compensation was offered. The students were 
evaluated twice with the same survey in two periods: summer period 
in June 2020 and winter period in December 2020. In the winter period 
a question was added regarding whether the students have become 
more interested in their relatives. In the winter period, the survey was 
only sent to the students who answered during the summer period. 
  
For the statistical analysis, the studied sample was divided into 2 
groups to address both periods (summer and winter). To identify the 
type of distribution of the variables, we used the Kolmogorov-Smirnov 
test. Continuous variables were represented by mean or median and 
interquartile index (IQR), and categorical variables as frequencies and 
percentages. Differences between nonparametric quantitative variables 
were evaluated with the Mann-Whitney U statistical test, and 
categorical variables were evaluated using the X2-squared test or 
Fisher's exact test. A p-value of <0.05 was considered significant. The 
statistical analysis was performed using SPSS v.25. 
 

Results 
In the summer period, from the 500 responses, 384 students (79.5%) 
gave consent and were included in the study. The majority were women 
from basic science semesters, and the majority were residing in 
Monterrey, Mexico. The median age was 21 years old (IQR 19 – 22). In 
December, the total number of participants was 331 (86.2% from those 
who participated in summer), the median age remained the same, and 
the majority continued to be women, from 61.5% to 68.6% (only 9 
women left the follow-up study). The percentage of students belonging 
to clinical semesters remained similar. The percentage of students 
outside the metropolitan area of Monterrey went from 23.4% to 17.2%.   
We found that the percentage of acceptance to the vaccination was 
95.6% (N=367/384) in summer and 93.7% (N=310/331) in winter, 
showing a remarkable acceptance in both periods. It should be noted 
that in our population we found an important increase in the probable 
number of positive cases because the percentage of students who 
reported having someone close to them with symptoms suggestive of 
COVID-19 or stated that they were the symptomatic person was 38.5% 
(N=148/384) in the summer, increasing to 77.6% (N=257/331) in the 
winter (p-value <0.001). Those most affected by symptoms were the 
family, which had the highest increase in cases, followed by the 
symptoms in oneself. Among other results, the number of students that 
were following the national informs about COVID-19 decreased but not 
in a significant way from 83.3% to 80.4%. The percentage of students 
who believe in what they inform went from 70.6% to 80.4%. Finally, a 

loved one getting sick is one of the biggest fears in 90% of the students. 
Other variables can be seen in Table 1. 
 
Table 1. Comparison between summer and winter respondents. 
 

Variable Summer 
N=384 (%) 

Winter 
N=331 (%) p-value 

Age (Q1-Q3)  21 (19 – 22) 21 (19 – 22) 0.190* 
Medical Interns (7th-12th)  154 (40.1) 134 (40.5) 0.918 
Basic semester (1st -6th)  230 (59.9) 197 (59.5) 0.918 
Female students 236 (61.5) 227 (68.6) 0.047 
Foreign students 90 (23.4) 57 (17.2) 0.040 
Which of the following has 
had COVID-19 symptoms? 

   

    Family 70 (18.2) 149 (45) <0.0001 
    Friend 44 (11.5) 51 (15.4) 0.121 
    Couple 2 (0.5) 5 (1.5) 0.259 
   You  32 (8.3) 52 (15.7) 0.002 
   None  236 (61.5) 74 (22.4) <0.0001 
Have you been following the 
national coverage about 
COVID-19? 

   

    Yes 320 (83.3) 266 (80.4) 0.303 
Do you believe in them?     

   Yes 271 (70.6) 266 (80.4) 0.003 
Do you believe that it was 
needed more information 
about vaccination in the 
national informs about-
COVID-19? 

   

   Yes 285 (74.2) 307 (92.7) <0.0001 
Would you use non-approved 
medications to avoid getting 
sick or to treat yourself in 
case of getting sick of COVID-
19? 

   

   Yes 45 (11.7) 52 (15.7) 0.120 
Do you believe that 
vaccination should be 
mandatory? 

   

   Yes 336 (87.5) 280 (84.6) 0.262 
What are your three biggest 
fears during COVID-19 
pandemic? 

   

  A loved one getting sick.  343  (89.4) 301 (92.1) 0.472 
  Getting infected and 
infecting a loved one.  305  (79.4) 287 (86.7) 0.010 

  The economy of the family.  280  (72.9) 258 (77.9) 0.120 
Have you struggled to study?     

  Yes 199 (51.8) 258 (77.9) <0.0001 
Have you become more 
interested in the people that 
matter to you? 

   

    Yes - 259 (78.2)  

Legend: *Mann–Whitney U test was used to analyze this variable. 
 

Discussion 
The curriculum of medical students varies throughout the world 
however, they all point in the same direction: developing the best skills 
of medical students to satisfactorily serve the patients. The first years 
of the education program correspond to the theoretical part of 
medicine, while in the final years the students integrate to hospitals 
and health centers, so they can learn about various medical specialties. 

Nevertheless, the COVID-19 pandemic has affected the theoretical and 
practical education of medical students all over the world.12,13  
 
Many schools have implemented extraordinary options for students’ 
best learning, for example, Garman et al14 reports that students can 
participate through telecommunication to connect with patients and 
assist them. In our study, we found that by the winter period the 77.9% 
of medical students found it hard to study their subjects. We fear that 
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the pandemic could affect their knowledge and their interest in the 
career. New measures need to be taken by medical schools to help 
them. 
 
Clinical practices are important to gain professional skills and to help 
our national health system, but Mexico has not been able to guarantee 
the protection of interns, which can play a crucial role when addressing 
the community needs in the COVID-19 pandemic.15 In Mexico, some of 
them continue assisting hospitals as reported by Corte et al16 where 
16.14% of medical residents (the postgraduate training for becoming a 
specialist) claimed they still counted on the support of the medical 
interns. This may represent a threat to them because they have a high 
risk of getting infected or even dying.17 We found an increase in the 
percentage of a probable number of positive cases among the medical 
students from summer to winter. If they are required to assist to health 
centers, then they should be vaccinated and protected with adequate 
equipment. Lack of personal protective equipment is a common cause 
of death among the HCW’s especially in low-and middle-income 
nations.18  
 
Providing final-year medical students the opportunity to graduate early 
to compensate for staff shortages during this crisis could be an effective 
strategy. Countries such as the United States have carried out this 
strategy with success.19 In Mexico we could offer this option to the 
medical interns, but this needs to be voluntary, well paid, and with the 
proper use of personal protective equipment, otherwise ethical 
concerns may arise.  
 
There are multiple ways by which medical students can be of assistance 
during this pandemic to gain professional experience and support our 
national health system. They can volunteer in primary healthcare 
centers, swab collection points, or hospitals to be engaged in low-risk 
activities.20,21 Also, students can help by raising people’s awareness of 
the COVID-19 pandemic or informing the elderly about the preventive 
measures. Most of our students followed the national informs about 
COVID-19, and would not consider non-approved drugs for COVID-19 
treatment, meaning that they are being correctly informed and that 
they encourage an evidence-based approach of the COVID-19 disease. 
This can help their friends, family, and other people to be correctly 
informed. Turning to medical research and innovation to understand 
the pandemic and create solutions is another task in which a medical 
student can be engaged.21  
The thoughts of the medical students that we found the most in our 
study  included fears of being infected, fears of getting sick, and fears 

that a loved one gets sick.  A previous study proves that there are 
increasing levels of anxiety due to COVID-19 among medical students, 
especially in female students, and in those who continue to assist to 
clinical rotations.22 Enhancing medical students’ health literacy skills 
reduces fear and improves their mental health because they can have 
access to health information during this pandemic for protecting their 
personal health and that of people they love.23  
 
The next step to take during the COVID-19 pandemic is the vaccination 
of the HCWs and medical interns. In our study, the medical students 
appeared to be willing to be vaccinated in both periods, so they may 
be hoping that will happen soon. This desire becomes unlikely to 
happen in the next months if we consider the measures taken by the 
Secretary of Health of Mexico to control the pandemic, which has been 
strongly criticized. The main reasons are the lack of protection for the 
health personnel,2 the limited amount of PCR tests made,1 and a 
vaccination strategy that does not prioritize health personnel.5  
 
To face the problem, the authors, especially those who are in their 
senior year have been closely involved in a series of demands seeking 
the vaccination of the medical interns as a priority. By March 2021, we 
showed the results of our research to the university authorities, started 
a work stoppage, and protested in front of the medical school. The final 
results were the registration of the medical interns in the national 
immunization registry for COVID doctors, ensuring of adequate 
protective equipment, and reduction of working hours.24  

 
This study has many strengths, including size, a representative ratio of 
men to women, and good response rate for follow-up. Limitations of 
this study can be its descriptive methodology, and that we do not know 
how seriously the online survey was taken. The limitations can be 
addressed through in person surveys when the face-to-face classes 
become a reality, allowing expanding our results and conclusions.  
  
In conclusion, we observed that the interns and medical students 
struggled to study their subjects, had a positive attitude towards 
vaccination, and that the probable COVID-19 cases among them and 
their family have increased in just a few months. Our results highlight 
the importance of prioritizing medical students in clinical years in 
vaccination strategies alongside or immediately after the other HCW 
due to their importance in teaching models and community clinical 
practice in university hospitals. 
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The Utility of Recycled Eyeglasses: A Pilot Study at the Los 
Angeles County Department of Health Services 
Valerie P. Huang,1 Mary E. Kim,2 Sukriti Mohan,3 Lauren P. Daskivich,4 Jesse L. Berry.5 

Abstract 
Background: The cost of eyeglasses is variably covered by medical insurance and thus is a significant barrier for patients in lower socioeconomic classes. 
We evaluated the efficacy of Recycle Vision (RV) at LAC+USC Medical Center, a monthly clinic run by volunteer medical students that provides free donated 
eyeglasses. Methods: A convenience sample of 30 patients was surveyed from August 1, 2019 to December 31, 2019. Patients’ prescriptions were matched 
with available eyeglasses based on spherical equivalent and axis of astigmatism using Winglasses software algorithm; patients selected glasses from these 
options based on subjective improvement of vision. All participants consented to a phone follow-up survey 1 month after initial visit to gauge satisfaction 
with glasses and rate difficulty in completing daily activities pre- and post-RV visit on a scale of 1 to 5 (5 being the greatest), with a 100% response rate. 
Results: Of the 30 study participants, 90% received eyeglasses from RV, with reported improvement in ease of daily activities of 3.96. 67% of respondents 
stated that if RV clinic did not exist, they would not have obtained glasses elsewhere; cost was the most commonly (70%) cited barrier. Upon follow-up, 
average likelihood of patients referring friends/family to RV was 4.07 (SD 1.14). Conclusion: The majority of RV patients received free eyeglasses and had 
subsequent improvement in their quality of life. This pilot study demonstrates that programs offering free eyeglasses can effectively correct refractive 
error and can offer a practical public health solution to improve functionality for underserved populations. 
 
Key Words: Refractive Error Development; Visual Acuity; Low Vision (Source: MeSH-NLM). 
 
 

Background 
Vision loss is the third most common medical impairment,1 with 
uncorrected refractive error being the leading cause of moderate or 
severe vision impairment.2 Uncorrected refractive error includes myopia 
(near-sightedness), hyperopia (far-sightedness), presbyopia (loss of 
near vision with age), and astigmatism (commonly from an irregularly 
shaped cornea). These types of vision impairment can be assessed 
through a simple eye examination and require little more than a pair 
of eyeglasses to correct. However, the cost of refractive eyeglasses is 
variably covered by insurance and can present a significant barrier for 
patients, especially those in lower socioeconomic classes.3 The World 
Health Organization estimates that 90% of the visually impaired live in 
low-income environments,4 and prior studies have illustrated that 
societal factors are consistently a barrier in correcting vision 
impairment.5 For example, Medi-Cal (California’s version of Medicaid) 
vision benefits include a routine eye examination every 24 months, but 
only patients under 21 years old and residents of nursing homes receive 
complete coverage of eyeglasses.6 
 
One specific program created to eliminate the monetary barrier of 
obtaining glasses is the Recycle Vision clinic at the Los Angeles County 
+ University of Southern California (LAC+USC) Medical Center Eye Clinic. 
Our patient population is primarily low-income and/or underinsured 
with limited access to care outside of the County health system. Recycle 
Vision is a monthly clinic run by volunteer medical students that 
provides donated eyeglasses for free. 
 
 

The purpose of this pilot study was: 
1. To evaluate the efficacy of Recycle Vision clinic services 

in reducing vision impairment 
2. To quantify its effect on patients’ daily functioning 
3. To determine patient satisfaction with receiving 

donated eyeglasses.  
With these results, we hope to encourage other hospitals and clinics to 
implement similar programs for the visually impaired who do not have 
the financial means or access to obtain prescription eyeglasses. 
 

Methods 
This is a patient quality of life survey study conducted on LAC+USC 
patients who received glasses from Recycle Vision clinics in the 4-
month period from August 1, 2019 to December 30, 2019. These clinics 
are held once a month for patients of LAC+USC ophthalmology; all 
patients who visit Recycle Vision clinic with a current prescription 
seeking eyeglasses are seen. The Winglasses computer algorithm is 
used to suggest the closest approximate matches based on the 
patient’s spherical, cylindrical, and axis equivalent. Because the 
availability of glasses on-hand at Recycle Vision clinic is directly 
dependent on community donations, the number of potential matches 
can range from 3 to 10+ potential eyeglasses. Patients offered multiple 
choices of glasses based on optimization of the prescription parameters 
are then allowed to choose which pair of eyeglasses they feel best 
improves their vision impairment. This study met criteria outlined in 
the 45 CFR 46.104(d) category by the Department of Health and Human 
services meeting criteria for subjects’ research and was thus approved 
by the University of Southern California iSTAR Internal Review Board, 
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and the methods were in accordance with the guidelines of Declaration 
of Helsinki. STROBE guidelines were followed as applicable to guarantee 
the quality of this observational study.7  
 
Data Collection and Analysis 
Patients were asked if they were willing to participate in a short, written 
survey (Supplementary Material), and verbal consent was obtained. 
Patients were assured that this was a completely voluntary survey and 
that all information would be kept confidential and separate from their 
medical records; no demographics nor identifiable information was 
collected as part of the survey. All patients, regardless of survey 
participation, were trialed for a matching prescription eyeglasses 
through the services of Recycle Vision clinic.  
 
The same day survey was conducted in English or Spanish, based on 
the preference of the patient. The consented patients were asked to 
list their phone number, so that they could be contacted for the one 
month follow up survey. Phone calls were completed by an author of 
this study (VH). The questions in the two surveys were either simple 
“yes/no” questions, or questions based on the Likert scale, a 
symmetric scale that is commonly used in survey-based studies. Survey 
questions can be seen in Table 1. Primary measured outcomes included 
quality of life as measured by patient-reported improvement in ease of 
daily activities with Recycle Vision eyeglasses, and patient-reported 
likelihood of recommending Recycle Vision services. Excel was utilized 
to calculate both descriptive and inferential statistical tests. 
 
Table 1. Compiled Clinic Survey Results. 
 

Characteristics 

Mean (Standard 
Deviation) 

(scale of 1-5, 5 
being greatest) 

Number of 
Responses 

(n=30) 

Number of participants who 
owned glasses pre-RV clinic 

 13 (43% of 
respondents) 

Number of participants who did 
not own glasses pre-RV clinic 

 17 (57% of 
respondents) 

Difficulty of completing daily tasks 
pre-RV for patients who previously 
owned glasses (scale of 1-5, 5 
being most difficulty) 

4.00 (SD 1.15) 13 

Difficulty of completing daily tasks 
pre-RV for patients who did not 
own glasses (scale of 1-5, 5 being 
most difficult) 

4.38 (SD 0.96) 17 

Number of patients who stated 
that pre-RV glasses did not satisfy 
needs 

 9 (69% of 
respondents) 

Comfort of new Recycle Vision 
(RV) glasses 

3.59 (SD 1.23) 27 

Reported frequency of wearing 
new RV glasses 

3.81 (SD 1.21) 27 

Amount of improvement in ease 
of daily tasks with new RV glasses 

3.96 (SD 1.13) 27 

Likelihood of recommending RV 
services 

4.07 (SD 1.14) 30 

 

Results 
During the study period, 30 patients attended Recycle Vision clinic for 
eyeglasses services; all 30 patients consented and were included in this 
study. 100% of patients were successfully reached by phone for the 
second half of the survey, which was carried out between one to two 
months after the initial clinic visit. Of the 30 study participants, 90% 
(27/30) received a pair of glasses from Recycle Vision clinic and 10% 
(3/30) did not receive glasses due to lack of a suitable match. 

Of the surveyed patients, 43% (13/30) owned glasses prior to visiting 
Recycle Vision clinic. Clinic survey results, as well as descriptive 
statistics, are listed in Table 1. The mean level of self-reported 
improvement in ease of performing daily activities after receiving 
Recycle Vision glasses was 3.96 (on a scale of 1-5, with 5 being 
greatest), supported by participants reporting that they wore their 
glasses frequently and would be likely to recommend Recycle Vision 
clinic to others. Notably, 67% (20/30) patients responded that they 
would not have obtained glasses elsewhere outside of Recycle Vision 
clinic. Cost was the most common barrier, cited by 70% of survey 
respondents; other commonly cited reasons for this response are listed 
in Figure 1. 
 
Figure 1. Reasons Cited by Patients for not Obtaining Glasses Elsewhere if 
Recycle Vision Clinic Was not an Option. 
 

 
 
A Mann Whitney U test was performed to compare the mean difficulty 
in completing daily tasks between those who owned glasses prior to 
visiting RV clinic (n=13), and those who did not own glasses prior to 
visiting Recycle Vision Clinic (n=17); the resulting summed ranks for 
each patient group totaled to 235 and 431, respectively. The calculated 
test statistic indicates that there was no significant difference between 
the two groups (p=0.86). The observed standardized effect size was 
calculated to be 0.029.  
 
A Mann Whitney U test was also performed to compare the mean 
improvement in completing daily activities as reported upon survey one 
month after visiting Recycle Vision clinic between those who owned 
glasses prior to visiting Recycle Vision clinic and those who did not; the 
resulting summed ranks for each patient group totaled to 183 and 224, 
respectively. The calculated test statistic indicates that there was no 
significant difference between the two groups (p=0.79). The observed 
standardized effect size was calculated to be 0.050. 
 

Discussion 
Uncorrected refractive error is the most common cause of vision 
impairment worldwide, and the majority of those affected are of low 
socioeconomic status.8 LAC+USC Medical Center primarily serves these 
low-income patients, as evidenced by the fact that roughly 75% of our 
patient population utilizes Medi-Cal or is uninsured. Since January 2020, 
Medi-Cal vision benefits only cover the cost of eyeglasses for patients 
under 21 years old and residents of nursing homes.6 Unfortunately, 
there are only a few programs that offer eyeglasses at a discounted 
price in both developed and developing countries, such as the Scojo 
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Foundation9 or the OneSight OnSite Voucher Program.10 These programs 
are still limited, as services that are redeemable online require an 
internet connection and a valid credit/debit card, both of which can be 
difficult to obtain for patients of underserved populations.  
 
The results of our study show that over half (57%) of patients who 
attended Recycle Vision clinic during the study time period did not 
previously own glasses. Out of the 13 patients who previously owned 
glasses, 69% self-reported that their previous glasses did not suit their 
needs, supported by their average difficulty of 4.00 out of 5 in 
completing daily tasks. Across all participants, the mean level of self-
reported improvement in ease of completing daily tasks was 3.96 out 
of 5 after receiving Recycle Vision glasses, suggesting that our clinic 
was able to improve their vision. Studies have shown that the resultant 
economic burden in daily decrease in productivity outweighs the cost 
of correcting refractive error.11,12 Thus, expansion of vision services such 
as Recycle Vision clinic for low-income patients could yield a net 
economic gain in daily household productivity and a reduction in 
unemployment numbers by patrons re-joining the workforce.12  
 
The majority (53%) of surveyed patients indicated cost as the primary 
reason for not obtaining eyeglasses elsewhere. Previous studies have 
also found that lack of insurance or vision services coverage is directly 
related to the population’s unmet need for eyeglasses.13 However, since 
no insurance data was gathered to maintain anonymity, it is unclear if 
the limiting factor of cost of obtaining prescription eyeglasses is due 
specifically to lack of insurance coverage. For example, poor vision 
impairs one’s capacity to navigate and understand programs that 
provide low-cost vision care, but patients could misattribute this as 
services being inaccessible.13 Therefore, the lack of identifying 
demographic information prevents us from drawing conclusions about 
etiologies of identified barriers in obtaining prescription eyeglasses. 
 
As this was a voluntary survey, one limitation of this study was 
inadvertently selecting for a biased group with positive responses not 
representative of the entire patient population. Additionally, we did not 
quantify each patients’ total degree of refractive error with and without 
glasses, so reported improvements in vision were not standardized. 
Regardless, patients indicated significant subjective improvement in 
their daily functioning along with comfort and frequent daily use of 
their Recycle Vision eyeglasses; this is supported by their high reported 
likelihood of recommending Recycle Vision services to others. Previous 
studies have demonstrated that self-reported data on eyeglass use and 
vision impairment are reliable,14,15 and this method aligned with our 
goal to evaluate patient satisfaction with recycled eyeglasses. Another 
limitation was that the Winglasses algorithm used in this study is 
proprietary and unable to be amended by the study authors; it takes 
into account prescription parameters from both eyes and attempts to 
find eyeglasses in the database that come close to an optimized value. 
Thus, eyeglass options that were offered to patients with severe 
uncorrected refractive error in only one eye were options that might 

subjectively worsen rather than improve vision overall. For procedure 
standardization, these patients were offered eyeglasses using the same 
algorithm. However, patients with drastically different prescriptions in 
each eye may benefit more from eyeglasses personalized to their exact 
prescription. 
 
Lastly, this study was limited by small sample size, along with the fact 
that our surveyed population was all LAC+USC patients, which suggests 
a lower socioeconomic status than the general population. The effects 
of limited sample size were reflected in the results from the Mann 
Whitney U test. The calculated test statistic showed that there was no 
statistically significant difference in either the mean difficulty in 
completing tasks pre-clinic or in the mean improvement in completing 
daily tasks post-clinic between patients who previously owned glasses 
and patients who did not, suggesting that patients who owned glasses 
prior to Recycle Vision did not have up to date prescriptions and 
struggled equally as much as those who had no glasses at all. The 
results of Mann Whitney U test also showed that there was no 
significant difference in the mean improvement in completing daily 
activities between the participants who previously did and did not own 
glasses prior to visiting Recycle Vision clinic. It should be noted that 
LAC+USC is a tertiary care facility and as such, many patients who seek 
ophthalmologic care at these clinics have ocular disease in addition to 
simple refractive error. Because the survey used in this study did not 
incorporate questions that required patients to report the presence of 
presbyopia and the analysis did not quantitatively incorporate the 
improvement in visual acuity, our study cannot definitively report on 
whether prior ocular disease has an impact on the mean improvement 
in completing daily tasks. The low value of the calculated observed 
mean effect size illustrates the need for a larger sample size to reach 
statistical significance. However, we wanted to utilize preliminary 
results of this pilot study to illustrate the importance of these programs 
for underserved populations in seeking eyecare due to the relative 
paucity of current literature spotlighting these programs. 
 
While these results may not be applicable to all eye clinics in the United 
States, they are useful in similar safety net patient populations and 
illustrate a problem with a simple solution. All patients in our study 
were referred to Recycle Vision clinic because they receive consistent 
eye care from LAC+USC but were unable to obtain glasses on their own. 
We hope that our patients’ reported satisfaction and improvement in 
daily functioning will encourage other institutions to implement similar 
programs. Thankfully, there are several other similar clinics that already 
exist.16,17 In future studies, we recommend larger sample sizes with 
longer follow-up to conclusively determine the long-term impact of 
clinics such as Recycle Vision. Additionally, we hope that future 
research can stratify patients, such as by the degree of refractive error, 
concurrent medical comorbidities, and socioeconomic and/or insurance 
status to better support programs that provide glasses for patients in 
lower socioeconomic classes with significant vision impairment. 
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The Utility Of Recycled Eyeglasses: A Pilot Study At The Los 
Angeles County Department Of Health Services 
 
 

Supplementary Material: Recycle Vision Patient Survey 
 
 
Date (fecha): _____________ 
 
Phone number (número de teléfono): _____________________________ 
 
Recorded Prescription (Prescripción grabada): ______________ 
 
Prescription of Glasses obtained (Prescripción de los anteojos recibidos): _______________ 
 
* Please circle one answer option for each of the following questions. * 
* Por favor, circule una opción de respuesta para cada de las siguientes preguntas. * 
 
Did you own glasses before visiting the Recycle Vision Clinic?        Y / N 
¿Tenías anteojos antes de participar en la Clínica de Recycle Vision?  Sí / No 
 
If yes, please answer the following two questions: 
Si ya tiene anteojos, por favor responde a las siguientes preguntas: 
Do your previous glasses meet your needs? Y / N 
¿Sus anteojos presentes los satisfice sus necesidades?   Sí / No 
 
On a scale of 1 to 5 (maximum), please rate how difficult it is to complete your daily tasks with your current pair of glasses 
on:  
En una escala de 1 a 5, 5 es lo máximo, evalúe lo difícil que es completer sus tareas diarias cuando está vistiendo sus 
anteojos presentes:  
5 – very difficult (muy difícil) 
4 – mostly difficult (un poco difícil) 
3 –neither difficult nor easy (ni difícil ni fácil) 
2 – a little easy (un poco fácil) 
1 – very easy (muy fácil) 
 
If you did not own glasses before visiting the Recycle Vision Clinic, on a scale of 1 to 5 (maximum), please rate how difficult 
it is to complete your daily tasks (e.g. driving, cooking, reading) without glasses:  
Si no tenia anteojos antes de participar en la Clínica de Recycle Vision, en una escala de 1 a 5, 5 es lo máximo, evalúe lo 
difícil que es completer sus tareas diarias (e.g. conducir, concinar, leer):  
5 – very difficult (muy difícil) 
4 – mostly difficult (un poco difícil) 
3 –neither difficult nor easy (ni difícil ni fácil) 
2 – a little easy (un poco fácil) 
1 – very easy (muy fácil) 
 
If we did not host a Recycle Vision Clinic to give out free glasses, would you have obtained eyeglasses elsewhere? Y / N  
Si no temenos una Clinica de Recycle Vision, ¿habrías obtenido anteojos en otro lugar? Sí / No 
 
If not, why not? Please circle at least one answer choice, at most two choices below. 
Sí no, ¿por qué? Por favor, circule por lo mínimo una, por lo máximo does de las siguientes opciónes de respuesta. 

A. Cost (costo de anteojos) 
B. No access to an optical shop / do not know how to find a shop (no tengo acceso a una tienda óptica / no sé 

como encontrar una tienda óptica) 
C. Do not like wearing eyeglasses (no me gusta usar anteojos) 
D. Lost my prescription / do not know what it is (no sé mi prescripción / no sé donde esta mi prescripción) 
E. Other (otro razón) 
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Please answer the following questions 1 month after receiving glasses from Recycle Vision Clinic, on: (date) 
Por favor, responda a las siguientes preguntas un mes después de recibir los anteojos de la Clinica Recycle Vision en: (date) 
On a scale of 1 to 5 (most comfortable), please rate how comfortable your glasses are:  
En una escala de 1 a 5, 5 es lo máximo, por favor evalúe la comodidad de los anteojos: 
5 – very comfortable (muy cómodo) 
4 – mostly comfortable (un poco cómodo) 
3 – I am neither comfortable nor uncomfortable (no estoy ni cómodo ni incómodo) 
2 – a little uncomfortable (un poco incómodo) 
1 – very uncomfortable (muy incómodo) 
 
On a scale of 1 to 5 (maximum), please rate how often you wear your glasses: 
En una escala de 1 a 5, 5 es lo máximo, evalúe la frecuencia con que usa sus anteojos:  
5 – all the time (siempre) 
4 – most of the time (la mayoría del tiempo) 
3 – sometimes (a veces) 
2 – rarely (raramente) 
1 – never (nunca) 
 
On a scale of 1 to 5 (maximum), please rate the amount of improvement in your daily functioning since obtaining free 
glasses from Recycle Vision:  
En una escala de 1 a 5, 5 es lo máximo, evalúe si hubo una mejora significada en su funcionamiento diario desde la 
obtenación de anteojos gratis de Recycle Vision: 
5 – a lot of improvement (mucha mejora) 
4 – some improvement (un poco mejora) 
3 – no change (es el mismo) 
2 – somewhat worse (un poco peor) 
1 – much worse (mucho peor) 
 
How likely are you to recommend the services of Recycle Vision to a family member? 
¿Qué tan probable es que recomiende los servicios de Recycle Vision a un miembro de la familia? 
5 – very likely (muy probable) 
4 – somewhat likely (probable) 
3 – neither likely nor unlikely (ni probable ni improbable) 
2 – unlikely (improbable) 
1 – very unlikely (muy improbable) 
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Childhood Adversity Linked to Neurological Circuitry Changes 
and Mental Health Disorders: A Narrative Review 
Alexander L. Shand.1 

Abstract 
Children who experience adversity have an increased risk for psychiatric disorders. However, little is known about the exact alterations that occur in the 
neural circuitry and how that information may help lead to early diagnosis or preventive medicine. Research has shown that there are specific changes in 
neurological functional connectivity in the brain associated with childhood adversity. This review examined seventeen studies that investigated the 
correlation between changes in brain connectivity and specific psychiatric disorders. Specifically, it reviews articles that used imaging techniques to directly 
visualize functional connectivity changes in the brains of children exposed to adversity. Major findings to be discussed in more detail and in different 
disease states include stronger connectivity from the hippocampus, ventral striatum, amygdala, and in the medial lemniscus. Decreased connectivity 
strength was found in all the major projection, association, and commissural fiber pathways. Understanding these changes may help with preventive 
medicine by ensuring that clinicians monitor patients with more severe history of adversity who are therefore at higher risk for developing a psychiatric 
disorder. This paper will also address potential recommendations that could be implemented in the future as research offers more conclusive evidence. 
Research is now beginning to address the questions of whether these changes can be attenuated, either during childhood or as adults. 
 
Key Words: Adverse Childhood Experiences, Functional Neuroimaging, Neural Pathways, Psychiatry, Psychopathology, Surveys and Questionnaires (Source: 
MeSH-NLM). 
 
 

Introduction 
There is currently no consensus among experts about how many 
children experience adversity, but estimates for the prevalence of 
childhood adversity (CA) range from twenty-five percent1 to eighty 
percent.2 These prevalences are dependent on the cohort examined and 
there are many more estimates in between these extremes.3-5 Of 
adolescents in the United States, approximately twenty-percent are 
affected by mental illness each year.6 There is a link between exposure 
to childhood adversity and development of mental health disorders,7 
however quantitative values remain unknown due to other factors such 
as heritability.8 It should be noted that while there is a definite 
association,7 it cannot yet be confidently stated that that there is a 
causal relationship. 
 
Within the past twenty-five years, research has demonstrated definitive 
links to specific long-term effects caused by CA.7,9-12 The Adverse 
Childhood Experiences (ACE) survey is the study that first established 
links between CA and medical disease such as ischemic heart disease, 
chronic lung disease, cancer, liver disease.9 Other medical diseases 
associated with CA include diabetes,13 cardiovascular disease,14 stroke, 
obesity, chronic obstructive lung disease, autoimmune disease, 
sexually transmitted disease, and reduced life expectancy.15  
 
In addition to links between CA and medical disease, it is also well 
established that adversity in children is associated with increased risk 
for psychiatric disorders.7 The most common psychiatric issues that 
develop as a result of CA are depression, bipolar disorder, anxiety, 
eating disorders, suicidal ideation, conduct disorders, and substance 
use disorders. Of note, for each of these negative consequences there 
is a dose-dependent relationship between CA exposure and likelihood 
of development.7  

Research then shifted to examine how adversity affects structure, 
volume, and morphology of the brain, and again many significant and 
consistent correlations were found; most regions in the brain had 
decreased volumes. CA exposure causes decreased volumes of the 
hippocampus, dorsolateral prefrontal cortex, medial prefrontal cortex, 
orbitofrontal cortex, anterior cingulate cortex, and cerebellum. 10,11 
There is conflicting evidence regarding the amygdala and corpus 
callosum, with some studies identifying increased volumes, but others 
showing no significant change.10 

 
Moving forward, work then began to look at activity within individual 
regions of the brain, without yet focusing on connections between 
regions.12 In people with a history of CA, regions that are hyperactive 
in response to emotional stimuli include the amygdala, superior 
temporal gyrus, parahippocampal gyrus, and insula.12  
 
There is substantial evidence that childhood adversity affects 
neurodevelopment and susceptibility to medical disease and 
psychopathology. However, there is not much evidence demonstrating 
specific inter-regional connectivity changes in the neurological circuits 
and the precise mechanisms of how they contribute to the 
development of mental health disease. These brain changes are the 
focus of much of the current research, and the focus of this paper 
which will review the specific changes in functional connectivity and 
signaling between regions of the brain in children exposed to adversity. 
It will also look at the level of the strength of the connectivity between 
regions and will review the evidence linking these changes to mental 
illness. Finally, it will discuss how this knowledge could contribute to 
preventive medicine. 
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Methods 
Search Strategy and Selection Criteria 
Studies were selected by searching in PubMed Central. The first search 
criteria was [adverse childhood experiences] AND [MRI] which yielded 
61 results. To expand the scope, the second search criteria was 
[childhood adversity] AND [MRI] which yielded 1068 results. These 
results were too vague and diverse. To limit the scope, we focus on 
only those studies that related to functional connectivity. Thus, the 
third search criteria was [childhood adversity] AND [connectivity] which 
yielded 924 results. The search was not restricted by any means. Using 
date filters, we found that from January 1, 2000 – December 31, 2008 
only 6 articles were published that met the search criteria. From January 
1, 2009 – December 31, 2014 an additional 211 articles were published 
matching the criteria. Then from January 1, 2015 – February 28, 2020 
and additional 730 articles were published. This rapid and robust 
increase in results matching the search terms implies a shift towards 
studies relating to whole brain neural mapping and functional 
connectivity. This rising field of research is where we decided to focus 
this review. We tried to narrow the scope of this paper to one single 
variable of childhood adversity and how it relates to functional 
connectivity changes that can be visualized, and then how it can be 
used as a factor to predict psychiatric illness. For this review, we 
included papers from January 1, 2000 – February 28, 2020. All records 
produced from the search were in English, so we did not have to 
translate any paper. We focused only on studies that examined 
connections between two separate regions in the brain and their 
influence on one another, and on studies that directly visualized the 
brain using imaging techniques. If a study examined the activity of a 
single region it was excluded, because functional connectivity by 
definition must involve the interaction between two regions of the 
brain. To focus on solely functional connectivity changes in CA, studies 
related to only structural, morphological, or volumetric alterations were 
also excluded.  
 
Any studies related to neurochemical alterations that used 
measurement techniques other than imaging, such as blood tests, were 
excluded. Any studies related to underlying genetic causes of pathway 
changes were also excluded. Using these criteria, a total of seventeen studies 
were found that relate childhood adversity and visualization of functional 
connectivity changes in neurological circuits (Figure 1).  

Adversity Assessment 
Over time attempts to define childhood adversity have been made in 
order to maintain consistent terminology. However, due to the fact that 
children have vastly different experiences, it is difficult to have a 
common dialect with consistent definitions. With the exception of ACE, 
most terminology is used arbitrarily, although occasionally it reflects 
which questionnaire was used in a study. Common terms used to 
describe adversity in childhood include adverse childhood experiences, 
childhood adversity, early life maltreatment, early life stress, negative 
childhood experiences, negative stressful life events, parental verbal abuse, 
witnessing domestic violence, low socioeconomic status, and being bullied 
 
Because there is no uniform definition of adversity, many different 
study methods are used to categorize and quantify these subjective 
experiences. Questionnaires are used to create a numerical value from 
subjective experiences in order to adequately compare subjects. The 
questionnaires used in the studies reviewed here are the childhood 
adversity interview,16 childhood trauma questionnaire,17 early life stress 
questionnaire,18 stressful life events schedule,19 risky family 
questionnaire,20 verbal abuse questionnaire,21 child and adolescent 
psychiatric assessment,22 and the Yale-Vermont adversity in childhood 
scale.23 It is important to recognize that there are spectrums of severity 
with each questionnaire. 
 
Diffusion Tensor Imaging and Fractional Anisotropy  
Neural connections in the brain can be examined using a variety of 
methods, commonly by either diffusion tensor imaging (DTI)24 or 
magnetic resonance imaging (MRI) and its subtypes.25 DTI looks at the 
integrity of axons and is used as an approximation of the integrity of 
myelin.26 DTI uses fractional anisotropy (FA) to assess fasciculi and 
bundles of axons traveling together. Thus, DTI and FA look at the 
commissural,  projection,  and  association  fibers.27  Specifically,  FA 
assesses myelination by measuring the direction of water movement 
along axons, and DTI provides a means of visualizing that movement.24 
Without detailing the specifics, it should suffice to know that a low FA 
value signifies a less dense bundle of axons, and an increased FA value 
signifies a more dense bundle of axons.24 Simply put, white matter 
integrity is either increased or decreased, and thus is an indicator of 
connectivity strength. 

 
Figure 1. PRISMA Flow Diagram of Literature Search 
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Nine studies in this review used DTI and FA to look at fasciculi and 
bundle connections. Three of these studies looked at individuals who 
had CA and no psychiatric disorders,28-30 and compared them to a 
control group consisting of adults who had no history of CA and no 
mental health disorder. Six of these studies looked at patients who had 
a history of CA and have a psychiatric disorder such as: bipolar 
disorder,31 major depressive disorder,32 major depressive disorder with 
bullying,33 schizophrenia,34 substance abuse,30 or trait anger.35 These six 
studies used control groups of adults with a history of CA but have no 
psychiatric disorder.  
 
Functional MRI and BOLD Signal  
Unlike DTI which examines specific pathways, functional MRI (fMRI) 
looks at the activation of specific individual regions in the brain. It can 
additionally be used to visualize connections between regions in the 
brain,25 which may or may not have an associated specific fasciculi or 
bundle. The neural activity is measured using a blood oxygen level 
dependent (BOLD) signal, which can be used to assess functional 
connectivity. Assessment of inter-regional connections is accomplished 
by looking at the activity of one region (the seed) and how another 
region (the target) reacts.36 Functional connectivity is described as 
either positive or negative; positive connectivity means the seed region 
activates the target region more, and negative connectivity means the 
seed region does not activate the target as much. We will be consistent 

with terms for functional connectivity, where stronger connectivity 
refers to either more positive or less negative connections; and weaker 
connectivity refers to either more negative or less positive connections. 
 
Eight studies used MRI and BOLD to look at neural circuitry and 
functional connectivity between regions in the brain. None of the 
studies looked at changes in healthy adults; all eight studies looked at 
adults with a psychiatric disorder who had been exposed to adversity 
in childhood. These studies used control groups composed of adults 
who had experienced CA but do not have any psychiatric disorder. The 
disorders studied were borderline personality disorder,37 major 
depressive disorder,38 offspring of bipolar parents,39 post-traumatic 
stress disorder,40 trait anger,41 internalizing symptomatology,42 and 
externalizing symptomatology.43 Psychiatric disorders can be broadly 
classified into internalizing and externalizing. Although these terms are 
not regularly used in practice, they are applied in some studies. 
Internalizing symptoms include anxiety, depression, somatic 
symptoms, positive affect, and interpersonal relations. Externalizing 
symptoms are related to poor impulse control and include drinking 
alcohol, attention deficit hyperactivity disorder, oppositional defiant 
disorder, and conduct disorder. For each study, Table 1 summarizes the 
type of adversity, which questionnaire was used, testing conditions, 
associated mental disorders, and imaging technique used. 

 
Table 1. Assessment of the Methods Used by Each Study 
 

Questionnaire Adversity Type Mental State Task Imaging Reference 
VAS PVA No Disorder Resting state DTI Choi et al. 2009 
CTQ WDV No Disorder Resting state DTI Choi et al. 2012 
CAI ACE No Disorder, Depression, 

Substance Abuse 
Resting state DTI Huang et al. 2012 

RFQ ACE Bipolar Resting state DTI Benedetti et al. 2014 
RFQ ACE Depression Resting state DTI Poletti et al. 2018 
ELSQ ELS Depression + Bullying Resting state DTI Graziano et al. 2019 
RFQ ACE Schizophrenia Resting state DTI Poletti et al. 2015 
CTQ CA Trait Anger Resting state DTI Kim et al. 2019 
RFQ ACE Borderline PD Negative emotion fMRI Vai et al. 2017 
CAPA Poverty Depression Resting state fMRI Barch et al. 2016 
SLES nSLE High risk offspring bipolar Negative emotion fMRI Hanford et al. 2019 
Direct Assault PTSD Resting state fMRI Zielinski et al. 2018 
CTQ CA Trait Anger Negative emotion fMRI Kim et al. 2018 
CTQ Maltreatment Internalizing Positive reward fMRI Hanson et al. 2018 
CAPA Longitudinal CA Externalizing Resting state fMRI Barch et al. 2018 
CTQ Abuse Externalizing Negative emotion fMRI Peverill et al. 2019 
Y-VACS Maltreatment Positive support Negative emotion fMRI Wymbs et al. 2020 

Legend: ACE: Adverse Childhood Experience; CA: Childhood Adversity; CAI: Childhood Adversity Interview; CAPA: Child and Adolescent Psychiatric Assessment; CTQ: Childhood Trauma 
Questionnaire; ELS: Early Life Stress; ELSQ: Early Life Stress Questionnaire; nSLE: Negative Stressful Life Event; PD: Personality Disorder; PTSD: Post Traumatic Stress Disorder; PVA: Parental Verbal 
Abuse; RFQ: Risky Families Questionnaire; SLES: Stressful Life Event Schedule; VAS: Verbal Abuse Scale; WDV: Witness Domestic Violence; Y-VACS: Yale-Vermont Childhood Adversity Scale 

 

Results 
Table 2a and Table 2b are separated by DTI and fMRI studies, and each 
represents the functional connectivity in each single pathway and the 
associated disorders. If imaging is obtained, Table 2 is clinically useful 
because visualizing an affected pathway may help narrow down 
possibilities of what psychiatric disorders could develop. Another way 
the data could be organized is by the functional connectivity changes 
of each single disorder and all the pathways affected. This is useful for 
research purposes in identifying the pathways affected in a known 
disorder. However, this is not as clinically relevant because, at the 
current stage of treatment, the disorder(s) is already diagnosed in a 
patient and therefore the affected pathways cannot be reversed.  
 

DTI: Tracts Assessed 
Weaker connectivity was observed in nearly every pathway in 
individuals exposed to CA and was independent of whether the subjects 
were healthy or had a psychiatric diagnosis.28-35 In total from the DTI 
studies, sixteen tracts were found to have decreased connectivity and 
two tracts to have stronger connectivity (Table 2a).  
 
The tracts with stronger connectivity were the medial lemniscus and 
posterior corona radiata in individuals who were depressed and had a 
history of being bullied.33 However, the finding of increased connectivity 
in the left posterior corona radiata33 is opposite to findings from three 
other studies, which all noted decreased FA in the corona radiata.31,34,35 
In particular, two papers specifically noted the left hemisphere was 
decreased,31,34 and one did not specify laterality.35  
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Table 2a. Diffusion Tensor Imaging. Change in Connectivity Strength Arranged by Affected Pathway and Associated Psychiatric Disorders 
 

Pathway Affected Connectivity Strength Mental State Reference 

Diffusion Tensor Imaging and Fractional Anisotropy (FA) 

Arcuate fasciculus (in superior temporal gyrus) Weaker (Decreased FA) No Disorder Choi et al. 2009 

Cingulum bundle to cingulate gyrus Weaker No Disorder, Choi et al. 2009, 

                        to hippocampus (Decreased FA) Bipolar, Benedetti et al. 2014,   
Depression, Poletti et al. 2018,   
Schizophrenia, Poletti et al. 2015, 

    Substance Abuse Huang et al. 2012 

Corona radiata Weaker Bipolar, Benedetti et al. 2014,  
(Decreased FA) Schizophrenia, Poletti et al. 2015, 

    Trait Anger Kim et al. 2019 

Corona radiata (posterior left) Stronger (Increased FA) Depression + Bullying Graziano et al. 2019 

Corpus callosum (genu, body, and splenium) Weaker No Disorder, Huang et al. 2012,  
(Decreased FA) Bipolar, Benedetti et al. 2014,   

Depression, Poletti et al. 2018,   
Schizophrenia, Poletti et al. 2015, 

    Trait Anger Kim et al. 2019 

External capsule Weaker  
(Decreased FA) 

Trait Anger Kim et al. 2019 

Forceps major Weaker 
(Decreased FA) 

Depression Poletti et al. 2018 

Forceps minor Weaker Bipolar, Benedetti et al. 2014, 

  (Decreased FA) Depression Poletti et al. 2018 

Fornix body Weaker  (Decreased FA) No Disorder Choi et al. 2009 

Inferior fronto-occipital fasciculus Weaker No Disorder, Huang et al. 2012,  
(Decreased FA) Bipolar, Benedetti et al. 2014, 

    Depression Poletti et al. 2018 

Inferior longitudinal fasciculus Weaker  Depression, Poletti et al. 2018,  
(Decreased FA) Schizophrenia, Poletti et al. 2015, 

    No Disorder Choi et al. 2012 

Internal capsule Weaker (Decreased FA) Depression Poletti et al. 2018 

Sagittal striatum Weaker (Decreased FA) Trait Anger Kim et al. 2019 

Superior fronto-occipital fasciculus Weaker (Decreased FA) Trait Anger Kim et al. 2019 

Superior longitudinal fasciculus Weaker No Disorder, Huang et al. 2012,  
(Decreased FA) No Disorder, Benedetti et al. 2014,   

Bipolar, Poletti et al. 2018,   
Schizophrenia, Poletti et al. 2015, 

    Trait Anger Kim et al. 2019 

Thalamic radiation Weaker Bipolar, Benedetti et al. 2014,  
(Decreased FA) Depression, Poletti et al. 2018,   

Schizophrenia, Poletti et al. 2015, 

    Trait Anger Kim et al. 2019 

Uncinate fasciculus (amygdala to dlPFC) Weaker Bipolar, Benedetti et al. 2014, 

  (Decreased FA) Trait Anger Kim et al. 2019 

Medial lemniscus Stronger (Increased FA) Depression + Bullying Graziano et al. 2019 

 
DTI: Individual pathways affected in multiple disorders 
Of the tracts with decreased connectivity, nine were associated with 
multiple disorders (Table 2a). Thus, it cannot be stated that they have 
a direct correlation to developing a particular disorder if their 
connectivity strength is decreased. The tracts with decreased 
connectivity associated with multiple disorders are the cingulum 
bundle,30-32,34 corona radiata,31,34,35 corpus callosum,31,32,34,35 forceps 
minor,31,32 inferior fronto-occipital fasciculus,30-32 inferior longitudinal 
fasciculus,29,32,34 superior longitudinal fasciculus,30-32,34,35 thalamic 
radiations,31,32,34,35 and the uncinate fasciculus.31,35  
 
DTI: Unique pathway changes associated with a single disorder  
Seven of the tracts with decreased connectivity were associated with 
only a single disorder (Table 2a). The arcuate fasciculus was decreased 

in adults exposed to adversity but without any disorder.28 The body of 
the fornix was decreased in subjects without any disorder.28 The 
external capsule, the sagittal striatum, and the superior fronto-occipital 
fasciculus were decreased in trait anger.35 The forceps major and the 
internal capsule were decreased in depression.32  
 
fMRI: Individual pathways affected in multiple disorders 
Connections from the amygdala to other regions are altered in trait 
anger,41 borderline PD,37 depression,38 PTSD,40 and children of bipolar 
parents at high risk for developing bipolar disorder themselves.39 The 
amygdala is an emotional control center, thus children who experience 
adversity are conditioned to  control their emotions more, and therefore 
there could be stronger connections from the amygdala. In support of 
this, several studies did find stronger connections from  the  amygdala  
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Table 2b. Functional Magnetic Resonance Imaging. Change in Connectivity Strength Arranged by Affected Pathway and Associated Psychiatric Disorders 
 

Pathway Affected Connectivity Strength Mental State Reference 
Amygdala activity High and no increase dlPFC activity Weaker 

(Negative) 
Trait Anger Kim et al. 2018 

Amygdala to cerebellum vermis Stronger Depression, Barch et al. 2016, 

              to dorsolateral prefrontal cortex (Reduced Negative) Borderline PD, Vai et al. 2017, 

              to dorsomedial prefrontal cortex or (More Positive) High risk offspring bipolar Hanford et al. 2019 

              to lateral superior occipital cortex 
   

              to lingual gyrus 
   

              to precuneus 
   

              to subgyral region 
   

              to superior parietal lobule       

Amygdala to ventral anterior cingulate gyrus Weaker PTSD Zielinski et al. 2018 

              to ventral anterior superior frontal gyrus (Reduced Positive)     

Dorsal anterior cingulate cortex to angular gyrus Weaker PTSD Zielinski et al. 2018 

                                           to lingual gyrus (Reduced Positive) 
  

                                           to precuneus       

Hippocampus to superior frontal cortex Stronger 
(Reduced Negative) 

Depression Barch et al. 2016 

Inferior frontal gyrus to culmen cerebellum Weaker Externalizing Barch et al. 2018 

                             to cuneus (More Negative) 
  

                             to inferior parietal lobule 
   

                             to precentral gyrus       

Rostral anterior cingulate cortex to precuneus Weaker PTSD Zielinski et al. 2018 

        rACC to ventral anterior superior frontal gyrus (Reduced Positive)     

Ventral striatum to medial prefrontal cortex Stronger (More Positive) Internalizing (MDD) Hanson et al. 2018 

Ventromedial prefrontal cortex (mOFC & sgACC) to amygdala Weaker (More Negative) Externalizing Peverill et al. 2019 

Orbital frontal cortex Stronger (More Positive) Positive support Wymbs et al. 2020 

Amygdala Stronger, not as much Positive support Wymbs et al. 2020 

Anterior cingulate cortex (Less increase vs control) 
  

Frontal pole 
   

Insula 
   

Nucleus accumbens (part of ventral striatum)       
 

Legend: dlPFC: Dorsolateral Prefrontal Cortex; PD: Personality Disorder; PTSD: Post Traumatic Stress Disorder; rACC: Rostral Anterior Cingulate Cortex; MDD: Major Depressive 
Disorder; mOFC: Medial Orbitofrontal Cortex; sgACC: Subgenual Anterior Cingulate Cortex 
 
 

to multiple other regions including the cerebellar vermis, dorsolateral 
prefrontal cortex, dorsomedial prefrontal cortex, precuneus, subgyral 
region,37 lingual gyrus,38 lateral superior occipital cortex, and superior 
parietal lobule.39  
 
Two studies found weaker connections from the amygdala. One 
pathway was a less positive BOLD from the amygdala to both the ventral 
anterior cingulate gyrus and ventral anterior superior frontal gyrus.40 
The other pathway was a decreased FA in the uncinate fasciculus from 
the amygdala to the dorsolateral prefrontal cortex (dlPFC).35 Of note, 
two studies looked at seed and target region activity in the same 
pathway from the amygdala to the dorsolateral prefrontal cortex.37,41 
They found opposite results, but in different disease states, indicating 
a possibly pertinent future question. In borderline personality disorder, 
an increased positive association was found from the amygdala to 
dlPFC,37 meaning that high amygdala activity results in high dlPFC 
activity. Contrastingly, in trait anger a negative association was found 
from amygdala to dorsolateral prefrontal cortex,41 meaning that a high 
amygdala activity results in less response from the dlPFC. Thus, in both 
cases the amygdala was hyperactive, but there is a stronger dlPFC 
response in borderline PD,37 and a weaker dlPFC response in trait anger.41 
 
In normal emotion processing, the amygdala activates the prefrontal 
cortex (PFC), which feeds back to downregulate the amygdala, thus 
creating a normal negative association from the PFC to amygdala. One 
study looked at this feedback response while monitoring subject’s 

negative emotional response; specifically, they looked at the pathway 
from the ventromedial PFC (vmPFC) to the amygdala.44 They found a 
weaker (i.e. more negative) connection between the ventromedial PFC 
to amygdala, indicating that the vmPFC was unable to downregulate 
the amygdala. Furthermore, they found that the connection became 
even weaker with an increasing severity of ACE. In other words, children 
exposed to ACE have less downregulation of the activation of the amygdala. 
 
One study looked at connections form the dorsal anterior cingulate 
cortex to multiple other regions, and all these pathways were weaker 
if a subject had been exposed to childhood adversity.40 Several 
pathways from the inferior frontal gyrus to multiple regions were all 
found to have more negative connectivity in individuals with 
externalizing symptomatology.43 The rostral anterior cingulate cortex 
was found to have weaker connectivity to the precuneus and the 
ventral anterior superior frontal gyrus in PTSD adolescents.40 These 
studies indicate that the majority of pathways affected are usually 
weakened in children exposed to adversity.  
 
fMRI: Unique pathway changes associated with a single disorder  
Of note there are some single pathway changes that have only been 
found in one disease. The pathway from the hippocampus to the 
superior frontal cortex was found to have stronger (i.e. less negative) 
connectivity in people with depression.38 Stronger connectivity was 
found from the ventral striatum to the medial prefrontal cortex in 
people with internalizing symptomatology.42 This could be significant 
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because knowing a single pathway change could help predict the singular 
disorder outcome; however more research needs to be done on this topic. 
 
The following is a summary of all the major findings discussed in this 
review. Stronger connectivity was noted from the hippocampus to the 
superior frontal cortex in depression,38 from the ventral striatum to the 
medial prefrontal cortex in depression,42 in the medial lemniscus in 
people who were bullied with depression,33 and from the amygdala to 
most target regions in depression,38 borderline PD,37 and offspring of 
bipolar parents.39 Findings in the corona radiata are unclear because 
some studies note weaker association,31,34,35 while other studies note 
stronger connectivity.33 All other pathways had weaker connectivity, 
including some other pathways from the amygdala. Figure 2 shows 
white matter tracts,45 most of which are affected by childhood adversity.  
 
Severity of adversity is positively correlated with severity of disorder 
Severity of adversity does not have a singular definition, it is a general 
concept that can relate to how bad a situation is, how many types of 
adversity one is exposed to, how long the adversity lasts, and how old 
one is at the time of exposure, among others. Each questionnaire used 
in the studies provides a spectrum of how severe the adversity was 
that each child experienced. A common finding across all studies was 
that the degree of change in the neural circuitry correlated with the 
severity of adversity. In most tracts, more severe adversity caused more 
changes in the brain.29,32,34,35,37,44 One effect of this is that the age of 
onset of psychiatric illness correlates with CA severity. For example, 
both more severe adversity and longer duration of adversity is 
associated with an earlier age of onset in bipolar disorder.31 Another 
finding is that more severe adversity correlates with more severe 
presentation of a disorder, should it manifest. Increasing severity of 

adversity increased the severity of borderline personality disorder,37 
and increased severity of externalizing symptomatology.43 It should also 
be noted that increasing severity of adversity positively correlates with 
both volumetric10 and activity12 changes in the brain. 
 

Discussion 
Considering the results from the DTI studies, it appears that any 
adversity in childhood can cause a reduction in myelination and 
reduced connectivity through all major projection, association, and 
commissural fiber tracts. Furthermore, it can be interpreted that 
alterations in most of these tracts can cause any disease and are non-
specific, meaning that many different tract changes are associated with 
many different disorders. However, there are a few locations affected 
that may cause unique disorders. Therefore, it may be more clinically 
useful to understand connectivity between regions and their excitatory 
or inhibitory influences. For this reason, the results of the fMRI studies 
are more clinically useful as they allow the visualization of how one 
region exerts a response from another region. Clinically, it is also more 
useful to look at subjects who developed a disorder rather than those 
who remain healthy. That is to say, understanding the changes in each 
particular disorder is more important than just understanding changes 
that do not lead to a disorder.  
 
Clinical Application 
It is known that people exposed to CA are at higher risk for developing 
a psychiatric disorder,7 and as mentioned previously, brain changes are 
positively correlated with increasing severity of adversity. Thus, 
knowing the severity of adversity that was experienced in childhood 
may help with preventive medicine. Primary care clinicians should be 
 

 
Figure 2. White Matter Tracts 
 

 
Legend: “White Matter Tracts of Interest” by Cox et al. 2016 is licensed under https://creativecommons.org/licenses/by/4.0/ 
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cognizant of patients who had difficult childhoods and monitor them 
for development of psychiatric disorder and try to detect early onset. 
Therefore, in the future it might be an option to recommend that if a 
patient has a certain number of adverse events (i.e. threshold), they 
should be monitored more closely for early detection of possible 
development of psychiatric disorder. Perhaps it should be 
recommended that new patients take a standardized questionnaire 
about their childhood experiences. 
 
There is some evidence that the specific type of adversity experienced 
affects specific regions in the brain involved in those experiences.46 
However, there is not a complete data set that indicates exactly what 
changes are a result of what type of adversity, nor whether there is 
statistically significant association. Therefore, although research is 
getting closer, two questions of importance remain unanswered: (1) do 
certain types of adversity cause certain brain changes? (2) do specific 
brain changes lead to specific disorders?  
 
If (1) and (2) are both true, then identifying the type of adversity would 
allow prediction of the type of disorder. This would be especially useful 
in practice, because it would not require looking at the brain directly 
to determine what disorder may develop. This provides yet another 
reason for possibly obtaining a questionnaire about childhood adversity 
to new patients.  
If (1) is true but (2) is false, then it can just as appropriately be said 
that any type of adversity may cause any type of disorder. Apart from 
already knowing that there is increased risk for a disorder to possibly 
develop, this would not be especially useful in clinical practice.  
 
If (1) is false but (2) is true, then identifying what change has occurred 
could allow prediction of what type of disorder might develop in 
patients with history of severe CA. However, this would require direct 
visualization of the brain. Therefore, another potential  monitor of at-
risk patients could be an MRI scan if a threshold number of adverse 
events has been reached. This would allow for detection of which 
pathway changes have occurred and therefore narrow the field of 
potential psychiatric disorders for which they are at risk of developing. 
Again, this would only be useful if it is determined that certain changes 
are indeed linked with certain disease states. However, considering the 
current cost of MRI and cost of care, a thorough cost analysis would 
need to be performed; this is outside the scope of this paper. A brief 
look at the cost of care for individuals with history of childhood 
adversity may be useful. For victims surviving child maltreatment, the 
associated lifetime medical costs are estimated to be approximately 
$43,000.47 For child maltreatment resulting in death, the associated 
lifetime medical costs are approximately $14,000. In 2008, the estimated 
total lifetime economic burden of childhood maltreatment in the United 
States was $124 billion and possibly up to $585 billion.47 
 
Future directions 
Possibly the most pertinent question for the future is to determine 
whether the changes in these children can be prevented entirely, 
halted, or reversed. More specifically, if children are raised in less 
adverse environments, or receive treatment (i.e., counseling), can their 
neural development be unhindered? We should be asking if and how 
clinicians can assist these children in order to prevent these brain 
changes. As expected, research is moving in this direction. The study 
by Wymbs et al. 2020  looked at the effect of how positive support in 
children exposed to adversity leads to neural changes.48 They found 
that children who had more positive social support had less of an 
increase in activity within regions known to be hyperactive in children 
exposed to adversity.48 This shows that positive support results in less 
change than expected in children with the same amount of adversity 
but no positive support. This study is the first to attempt to answer the 
question of how positive social support affects the neural circuitry of 
children who had been exposed to adversity. While this study is not 
the focus of this review, it offers an understanding of the direction in 
which research will progress and how this knowledge may be applied 

clinically. This study did not look at connectivity between regions, but 
rather looked at activity in singular regions. 
 
Other directions for future research include addressing questions such 
as if clinicians are aware of children experiencing adversity, can that 
affect the outcome of these children? If primary care physicians were 
aware of which children experience adversity, would it change how 
they treat these children? A final question to pursue is to determine 
which, if any, pathways have not yet been imaged, and obtain 
information regarding them.  
 
Alternative Perspectives 
Alternative reasons for these neural changes as a result of CA must be 
considered. It is possible that these changes are beneficial, not 
detrimental as many people suggest. When we assume that life is not 
perfect and all children experience some sort of adversity, then it 
follows that it should be developmentally important to learn to cope 
with problems in life, both consciously and unconsciously. Therefore, 
these neural changes could be adaptive mechanisms to help the 
individual. This hypothesis is difficult to answer because we have no 
way to study a control group who have a life without conflict. However, 
it remains possible that these changes help individuals cope with the 
world around them and leave them better equipped to handle adversity 
throughout life. 
 
However, if these changes are beneficial, they do not explain why 
individuals exposed to CA are more likely to develop psychiatric 
disorder. Or perhaps because there is already  an increased risk of 
developing a psychiatric disorder, it does not offset the possibility that 
these neural alterations leave these children better able to deal with 
their world. In other words, if individuals exposed to childhood 
adversity are able to maintain normal function, these changes might 
be beneficial.  
 
Limitations 
One limitation of the studies is related to the composition of study 
groups. Appropriately each of the studies discussed used childhood 
adversity (CA) as their group of interest. Control groups had different 
compositions; sometimes the control was no adversity, other times it 
was no psychiatric disorder present. In other words, some studies 
looked at CA vs. no CA, while other studies looked at CA with disorder 
vs. CA without disorder. The former helps identify changes in everyone 
exposed to CA but limits insight into clinical outcomes. The latter 
provides useful information about changes specific to resulting clinical 
disorders, however there is no completely healthy control group which 
is a limiting factor. 
 
An additional limitation is that current research suggests most 
connectivity changes are not specific to any psychiatric disease. In 
other words, no singular changes have yet been confirmed as a direct 
link to any specific disease. Also related to this is the limitation of the 
DTI studies. While they are imperative to understanding and advancing 
the field, they appear to demonstrate mostly decreased connectivity 
throughout most of the white matter tracts, and thus do not provide 
specific changes related to specific disease states.  
 
The final limitation is this review itself. This narrative review helps 
understand the current stage of research and addresses future 
directions and possible clinical applications; however, it has a limited 
comprehensive results analysis. A systematic review would yield more 
comprehensive data with comparison of results and would also help to 
identify any bias or random errors.  
 
Conclusion 
The more adversity a child experiences, the more likely they are to have 
negative long-term consequences, such as earlier onset and more 
severe symptoms of a psychiatric disorder. The underlying mechanism 
causing these disorders from CA is relatively unknown. Recent research 
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has attempted to answer these questions by mapping functional 
connectivity throughout the brain. There are many different types of 
changes in the brain, including alterations in structure, regional activity, 
circuitry, and functional connectivity. These were thought to be 
permanent, but the most recent research has begun to demonstrate 
that they can be attenuated. 48  
 
Clinically, it is important to understand these effects and changes in 
order to potentially and proactively help these children. Clinicians 
should be aware that an increasing severity of childhood adversity 
increases the risk for developing psychiatric disorder. We may be able 
to identify the development of psychiatric illness earlier and treat it 
sooner as we continue to increase our understanding of neurological 
changes. If this can be accomplished, we may also be able to decrease 
hospitalizations due to mental illness and therefore decrease the 
overall cost of care while treating more effectively.  

Learning more about the details of neurological change will help 
clinicians take better care of their patients. Because childhood adversity 
increases the risk for both medical disease and psychiatric illness,7,9 
primary care practitioners should be on the lookout for development of 
these disorders. If clinicians are aware that a patient has had severe 
childhood adversity, they can also be aware of the risk for psychiatric 
illness and possibly identify the onset earlier. But more importantly, 
simply having a basic understanding of a patient’s childhood 
experiences could allow for more comprehensive and compassionate 
care. As we expand this field of knowledge, perhaps new 
recommendations for primary care practitioners will be implemented. 
One idea could be to implement a childhood adversity questionnaire 
for patients in the primary care setting. 
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8-Year-Old Child with Cerebral Palsy Treated with Pelvic 
Osteotomies Using 3.5 mm Blade Plate Having Subsequent 
Bilateral Implant Aseptic Loosening: A Case Report 
Ahmed Nahian,1 Julieanne P. Sees.2 

Abstract 
Background: Cerebral palsy (CP) is a central problem of the brain due to neurological insult that affects muscle posture, tone, and movement, resulting in 
poor motor control and dysfunctional muscle balance affecting hip joints in the growing child. Surgical treatment of hip and, if present, acetabular dysplasia 
addresses the femoral neck-shaft angle, appropriate muscle lengthening, and deficiency of acetabular coverage, as necessary. The surgeons perform 
proximal femoral osteotomies (PFOs) mostly with fixed angled blade plates (ABP) with proven success. The technique using an ABP is common and requires 
detailed attention to perform and to teach. The Case: In this case, an eight-year-old ambulatory patient with CP underwent bilateral proximal varus femoral 
derotational and pelvic osteotomies for the neuromuscular hip condition with a 3.5 mm Locking Cannulated Blade System (OP-LCP) by OrthoPediatrics Corp 
instead of the use of the conventional 4.5 mm ABP procedure, resulting in aseptic loosening. Conclusion: Due to the child’s underdeveloped posture, the 
surgeon utilized the 3.5 mm instrumentation for a child-size implant, which worked sufficiently for the surgery but may not have loosened if a similar 
child-size blade plate system of 4.5 mm screws was implanted. While the ABP and OP-LCP systems are effective and safe for internal corrections of PFOs, 
the OP-LCP system may aid the residents in learning the procedure with higher confidence, fewer technical inaccuracies, and refined outcomes. Both 
systems are safer and viable for the treatment of neuromuscular hip conditions. 
 
Key Words: Cerebral Palsy; Hip Dislocation; Osteotomy; Gait; Acetabuloplasty; Bone Anteversion (Source: MeSH-NLM). 
 
 

Introduction 
Cerebral palsy (CP) is a central problem of the brain due to neurological 
insult that affects muscle posture, tone, and movement, causing poor 
motor control and affecting the extremities, particularly the forces of 
the hip joint. In a review of children with the hip disease across all 
Centers for Disease Control and Prevention (CDC) sites, researchers 
found that 3.1 prevalence per 1,000 children were born with CP.1 
Children with CP are prone to develop hip dysplasia. Often confused 
with congenital dysplasia of the hip (CDH), children with CP-led hip 
dysplasia have different development pathways. Clinical diagnosis of 
CDH is carried with findings of a lax dislocated hip at birth, tighter 
displaying hip at six weeks postpartum, or an abnormal gait at 15 
weeks postpartum. Common symptoms of CDH include asymmetrical 
or abducted legs along with a limited range of motion in squatting, 
walking, and crawling positions.2,3 In patients with CP, the hip is usually 
normal at birth, but the hampered motor development leads to 
dysplasia. Gross Motor Function Classification System (GMFCS) tracks 
movements like walking, sitting, and mobile device usage to deliver a 
lucid description of a child’s updated motor function and a concept of 
what mobility aid a child may require, e.g., walking frames, crutches, 
and wheelchairs. The rate of hip displacement in children with CP has 
been demonstrated as a linear relationship with the child’s GMFCS 
level.4 
 
Surgical correction of hip dysplasia commonly involves addressing the 
femoral neck-shaft angle, appropriate muscle lengthening, and 
addressing acetabular  coverage  deficiency  as  necessary.5,6  Proximal 

 
femoral osteotomies (PFOs) are mostly performed with fixed angled 
blade plates (ABP) with proven success, while instrumentation of 
proximal femoral locking plate systems is often sufficient. The 
osteotomy technique using an ABP, however, is complex to perform 
and to teach.6 In this case, we present an eight-year-old patient with 
CP who underwent bilateral hip varus femoral derotational and pelvic 
osteotomies for hip dysplasia with a 3.5 mm Locking Cannulated Blade 
System (OP-LCP) by OrthoPediatrics Corp. The patient’s smaller size 
dictated usage of the 3.5 mm LCP for that manufacturer, which would 
be comparable to more conventional 4.5 mm ABP such as other systems 
manufactured; thus, the nature of a less robust implant strength likely 
resulted in the aseptic loosening.  
 
 

Highlights: 
 Cerebral palsy (CP) is the most prevalent motor disability in 

childhood. 

 Hip dysplasia, caused by CP, can be avoided by early screening, and 
fixed at a lower risk with procedural measures, i.e., osteotomies, on 
children with alarming hips. 

 Though fruitful, the angled blade plate method of performing 
osteotomies is unnecessarily complex, while modern technology 
allows for more viable methods. 
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The Case 
An eight-year-old ambulatory male patient GMFC III was found to have 
an increasing hip subluxation and acetabular dysplasia despite 
continued progress with a posterior walker and a previous history at 
age five of bilateral hip adductor, iliopsoas, and gracilis muscles 
lengthening. In general, a pediatric patient of his age and GMFCS level 
has 27% success of not developing further hip subluxation after muscle 
lengthenings.7 Upon radiographic (Figure 1) review, as confirmed on 
computed tomography scan, bilateral uncovering of the femoral heads 
with right acetabular dysplasia posteriorly was observed. As the patient 
was ambulatory, a 3D instrumented gait analysis was conducted 
demonstrating bilateral mild hip internal rotation, normal flexion/ 
extension motion, and mild lurching secondary to bilateral abductor 
weakness and poor control (Figure 2). 
 
With evidence of physical exam, radiographs, and 3D gait analysis, this 
child was sent to a pediatric neuromuscular-orthopedic surgeon, who 
performed bilateral hip femoral varus derotational osteotomies with 
right acetabuloplasty (Figure 3). Imaging and clinical findings dictated 
preoperative planning for PFOs. The patient was in the supine position 

 
Figure 1. Preoperative X-Ray Showing CP-Caused Hip Dysplasia in Supine 
Position. Anterior to Posterior (Front to Back) X-Ray Displaying Hip Dysplasia 
in the Right Hip (at the Orange Arrow). The Dotted Red Lines Show the 
Shortage of Acetabular Coverage in the Dysplastic Hip vs. the Healthy Hip. 
 

 
 
Figure 2. 3D Instrumented Gait Analysis of Hip Motion During Ambulation for 
an 8-Year-Old Boy GMFC III with CP. The Patient is Seen with Out-of-Range 
Motion Compared Against Normal Standard Deviations. 
 

 

during surgery; the patient's position and closure are the same in most 
PFOs. The 5 cm long incision was laterally originating at the tip of the 
greater trochanter. The femoral osteotomy goal was to provide a 
medially based closing wedge osteotomy. The aim was to improve the 
hip's centering by restoring the femoral neck and head by decreasing 
(varus) the femoral neck-shaft angle. Internal fixation commonly 
requires an ABP or the LCP (Locking Cannulated Blade System). LCP 
supplies primary strength by locking screws on a plate and deviation 
of femoral neck screws and involves guidewires. The guidewire for the 
blade plate chisel was inserted into the femoral neck along its axis. 
Since the varus correction was conducted at 30° with a 110° plate, the 
guidewire was placed by adjusting the instruments to 140°. After 
placing the child-size chisel, due to fluoroscopy, particularly in the 
lateral intraoperative view, the lateral femur was too small and unable 
to accommodate the adolescent 4.5 mm cannulated system. The 
medially based femoral wedge osteotomy was performed; the OP plate 
was then placed into the proximal fragment without difficulty, and the 
osteotomy was reduced, assuring bilateral symmetry of length and 
rotation, affixed to the femur. Final intraoperative radiography was 
satisfactory upon completing all procedures, including pelvic osteotomy 
of the right hip for adequate bilateral hip reconstruction. 
 
Figure 3. Immediate Postoperative X-Ray After Initial Hip Surgery. The Bones 
Have Been Spliced and Conjoined with LCP. 
 

 
 
The patient tolerated the procedure and was admitted for a 6-week 
course of inpatient rehabilitation. His full weight-bearing status was 
tolerated immediately in postoperative conditions; after one year of the 
surgery, osteotomies were healed, and no complaints were reported 
with his ambulatory functional level maintained (Figure 4). Due to his 
young age at the time of implantation, the initial plan was to remove 
the implants at one year postoperative. At the one-year postoperative 
clinic visit, the parents were unclear if there were any painful 
symptoms from the hardware prominence due to the child's limited 
communicative ability. According to the patient's mother, in retrospect, 
he had a vague thigh pain as he would point anteriorly or laterally to 
his thighs intermittently after more extended periods of walking and 
upright activities. The family proceeded with outpatient surgical 
hardware removal at 18-months postoperative with intraoperative 
findings marked with significant trochanteric bursitis bilaterally and 
symmetric bilateral loosening of shaft screws (Figure 5). The child 
subsequently tolerated the hardware removal without any 
complications, returning to his previous functional level, pain-free. 
 

Discussion 
The treatment of hip contractures caused by cerebral palsy was first 
published in 1880.8 A retrospective review indicates a lateral dislocation 
(partial) and subluxation of the hip existing in 30-60% of non-ambulatory 
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Figure 4. Radiograph at 18-Months in Postoperative, the Patient Displays 
Healed Osteotomies; The Distal Femoral Shaft Screws Are Backing Out 
Bilaterally. 
 

 
 
Figure 5. Postoperative X-Ray After Implant Removal. 
 

 
 
ambulatory pediatric CP patients aged five years.9 The patient 
presented in this case was of GMFCS level III, thus using an assistive 
device for his ambulation. Being an ambulatory child with a gait 
abnormality, notable lurching, and a combination of poor motor control 
and along with movements of the iliotibial band abductor complex, the 
smaller nature of the 3.5 mm system over a 4.5 mm stronger plate 
setup may have led to mechanical implant loosening after femoral 
osteotomies healed. 
 
The standard protocol is to determine the level of dislocation or 
subluxation of the hip joint using an anteroposterior radiograph, as 
used in this case, to measure hip migration percentage. While this case 
may not have involved many patients, the surgical and radiographic 
procedures were standard. The pelvic and hip positions during 
radiography were consistent with verifying the reliable change. In 
previous cases, the migration rate often indicated the level of risk—a 

7% annual migration corresponded with a developing hip disability. A 
displacement between 33% and 80% indicates hip subluxation, and over 
80% indicates hip dislocation. The interconnection between hip 
migration and migration percentage is relatively vague, and migration 
percentage is not uniformly indicative of a child's clinical and functional 
picture, which eventually plays a significant role in treatment plans. A 
bilateral check on hip integrity after an intervention is suggested; 
bilateral functionality and pain-free range of motion (ROM) have always 
acted as the benchmark for surgical success. In ambulatory children 
with notable symptoms of internally rotated gait secondary to internal 
rotation at the hip, the prodigal time for reconstruction is between 5 
and 7 years.10 The risk of establishing recurrent bony anteversion is 
much lower around that age range; furthermore, motor control, 
planning, and balance start to reach their peak at this range. This peak 
allows for full restoration of function by formal elementary education, 
crucial to middle childhood.10 
 
While CP and hip deformity are commonly treated conditions, the 
surgeon utilized a relatively newer but proven effective surgical hip 
fixation method. Dating back to the time of Hippocrates, osteotomies 
are generally performed for two reasons: to precisely realign a bone's 
axis or to allow bone transport.11 As used in this case, a simple 
osteotomy may fix rotational or angular defects by which healing is in 
compression. This procedure solely depends on stability to encourage 
union in the postoperative position. As mentioned earlier, PFOs are 
mostly performed with fixed angled blade plates (ABP) due to proven 
success rate and lower cost. Despite its positive results, ABP is 
technically challenging for those accustomed to the implant and 
requires experienced attention. In this patient's case, the surgeon 
utilized the 3.5 mm instrumentation for a child-size implant, which 
worked sufficiently for the surgery but may not have loosened if a 
similar child-size blade plate system of 4.5 mm screws was implanted. 
OP-LCPs are relatively more expensive than ABPs; however, LCPs are 
better for steadiness, angle correction, and in training institutions in 
treatment of neurological hip disorders, such as CP.12 Based on the 
results of this case, we conclude that both the ABP and OP-LCP systems 
are fruitful and safe for internal corrections of PFOs (Table 1). 
Additionally, the OP-LCP system may aid the residents in learning the 
procedure with higher confidence, fewer technical inaccuracies, and 
refined outcomes; this case brings caution to using this system in all 
hip deformities of ambulatory children. OP-LCP is exclusively targeted 
for the surgical correction of pediatric hip deformity, fixed knee flexion 
deformity, and trauma. The system acts as a primary exposure to 
osteotomies for trainees via easy-to-use locking screws in the proximal 
and distal fragments. OP-LCP employs various offsets to restore the 
mechanical axis of the lower limb, allowing the surgeons to use unique 
methodology but produce reproducible results. Finally, the implant 
removal difficulty level must be cautiously reviewed when selecting a 
method of performing pediatric PFOs. Removal of all blade plates 
requires attention, knowing there is a high prevalence of fractures and 
retained hardware in children with CP.13 The removal of the OP-LCP, in 
this case, was safely performed and extracted without morbidity, which 
is supported by previous literature.  
 
Table 1. Procedural Comparison Between ABP and OP-LCP Methods. 
 

Step ABP OP-LCP 

Guidewire insertion approximated to line 
of the seating chisel 

precise to line of the 
seating chisel 

Chisel insertion 
below guidewire, 
which serves only as 
a reference plane 

directly over the wire 

Implant insertion 
approximate and 
adjustable 

plannable, 
predictable, and 
precise 
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Combatting Misinformation During the COVID-19 Pandemic Via 
Social Media 
Shehrbano Ali,1 Muhammad Murad Murtaza.1 

 

The Experience 
The spread of misinformation has been prevalent in the world for quite 
a while now and it has been hypothesized that the widespread access 
to the internet can lead to digital wildfires of misinformation.1 Such 
“wildfires” have also been seen to affect the healthcare sector 
worldwide; prominent examples of that being anti-vaxxers2 who reject 
vaccinations based on misinformation pertaining to their side effects, 
cancer stigma leading to decreased cancer screening,3 and alternative 
medicine approaches for chronic illnesses like diabetes.4 
Misinformation has been especially problematic during the COVID-19 
pandemic. Due to the circulation of false and incomplete news and 
theories all over different social media platforms, extremes of opinions 
have developed among the population, with one end of the spectrum 
denying the very existence of a pandemic, and the other end being so 
fearful of the disease that they take extreme measures, such as 
suicide,5 excessive self-administration of unprescribed medication,6 or 
non-medical approaches like visiting the church despite being 
contagious.7 

 
Amidst this havoc caused by COVID-19 related misinformation, students 
and doctors worldwide have used a variety of techniques to raise 
awareness regarding the different aspects of the pandemic and 
combatting misinformation pertaining to it.8 The Combined Military 
Hospital (CMH) Arts and Design Society at the CMH Lahore Medical 
College took the initiative of tackling it via the same means as it was 
spread- via social media. This society has a history of addressing 
current affair issues pertaining to different aspects of health via panel 
discussions with renowned professionals and engaging students in 
multiple arts, photography, and video making competitions to raise 
awareness. In lieu of the pandemic, the members of the society 
recruited a group of twenty-four volunteers who were led by the 
authors of this experience as their supervisors. The volunteers were all 
medical students who were recruited based on their previous 
contributions to the society, as well as their performance in interviews 
that gauged their enthusiasm to participate in the project, their ability 
to understand medical literature, and their ability to submit a sample 
video or poster related to COVID-19. Then, we established social media 
pages by the name “Pakistan Corona Virus Research Outlook” on both 
Facebook and Instagram9-10 (Figure 1) and used these platforms to 
spread valid and well-researched information regarding the disease 
among the general population. This was done by going through the new 
studies on COVID-19 that were published in PubMed indexed medical 
journals, and then presenting the data from these studies in the form 
of short animated videos or posters, which could be easily understood 
by people who did not have medical background or basic understanding 
of medical terminologies. The selection of these studies was done via 

literature review of articles present on PubMed by the volunteers, 
which were then screened by the supervisors and a team of CMH Lahore 
Medical College alumni who are registered doctors with the Pakistan 
Medical Council and currently working as post graduate trainees 
belonging to a range of specialties, particularly internal medicine. The 
screening by these alumni depended upon the impact factor of the 
journal that had published the article in question and the acceptability 
of the data presented in the articles based on their clinical knowledge. 
These videos and posters covered a range of topics, including but not 
limited to the epidemiology, clinical presentation, prevention, and 
possible therapeutic solutions for the coronavirus.11-13 We created our 
social media pages in March 2020, and over a period of six months 
managed to gain a following of over 14,000 people (last checked: March 
2021). 
 
Figure 1. Cover picture of the Pakistan Corona Virus Research Outlook page 
on Facebook. 
 

 
 
In order to further aid our incentive of providing authentic COVID-19 
related information to the public, we also created a Facebook group 
named “Corona Virus (COVID-19) Free Counselling”,14 which was also 
associated with our Research Outlook page. This group served the 
purpose of providing basic information regarding prevention and 
management of the virus in layman terms, so that the people could be 
well-equipped with managing mild symptoms themselves at home, 
without panicking unnecessarily or burdening the healthcare system 
which is already stretched too thin. We achieved this by drafting an 
online handbook15 that provided the relevant information.  
 
Likewise, members who joined our Counselling group were also 
encouraged to post any queries they might have pertaining to the 
disease, which were then answered by senior members of the CMH Arts 
and Design Society and CMH Lahore Medical College Alumni who had 
also contributed to screening the articles for the Pakistan Corona Virus 
Research Outlook. The group has over one thousand members by March 
2021. 
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Figure 2. “Post-COVID Hair loss” Poster made by author Muhammad Murad 
Murtaza. 
 

 
 
With time, we observed that there was an increasing number of queries 
and concerns regarding post-COVID symptoms by members of the 
group. In order to address this issue, we decided to start a series on 
post-COVID syndrome.16 As part of this series, we made individual 
posters regarding the different symptoms experienced by patients even 
after recovering from the viral infection. These posters addressed 
concerns regarding the symptoms that may occur, as well as the follow 
up and management recommended for each of these based on research 
and published guidelines by experts.17 Examples of these posters 
include those regarding post-COVID hair loss as seen in Figure 2 and 
post-COVID respiratory symptoms (Figure 3). These posters presented 
the information in an easily comprehensible way, providing the public 
with a set of guidelines to follow in the case of appearance of any of 
the post-COVID symptoms, without panicking and believing false 
information that may be found elsewhere on the internet and may 
misguide them regarding the course of action they should adopt. 

Figure 3. “Post-COVID Respiratory symptoms” Poster made by author 
Shehrbano Ali. 
 

 
 
As members belonging to the medical field, we feel it is our 
responsibility to ensure that the public does not fall prey to 
misinformation on social media, that could ultimately cause more 
panic, worsen the already sensitive situation, and increase the burden 
on the frontline medical workers. Through the aforementioned avenues 
on social media, we aimed to dispense valid and authenticated 
information to the people, addressing the relevant and popular 
concerns. This way, the population could have access to the latest 
medical information, researched and proven by experts, and they could 
remain well informed avoiding falling prey to false data found 
elsewhere on the internet. We played our small part in attaining our 
goal and using social media to widen our reach. Everybody, especially 
medical professionals, have been sailing through unchartered 
territories during this pandemic. It falls upon all of us to help ease the 
burden of the doctors fighting this pandemic on the frontlines in any way 
we can, even if it is merely combatting false information on the internet. 
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Speaking Medicine in the Silent Language: Experience with a 
Deaf Patient in Sri Lanka 
Hettiarachchige D. P. Jayawardana.1 

 

Experience 
Among the differently able in society, most of the people with hearing 
impairment have a challenge for a very basic everyday requirement, 
which is verbal communication. To get through this barrier, many 
people in this group use sign language, which includes hand 
movements and body language. There are nearly 300 different versions 
of sign language among different communities worldwide.1 Likewise, 
9% of the total Sri Lankan population are deaf people and they use sign 
language with some regional variations.2 Despite having these slight 
variations, the fundamentals of sign language are same everywhere. 
The need to use sign language varies from daily activities to public 
services, such as hospitals and other social gatherings. 
 
Some months ago, I finished my orthopedic surgery appointment at the 
National Hospital of Sri Lanka. It was my first day of the orthopedic 
surgery appointment. As usual, I went to the ward in the morning. My 
patient was a 45-year-old Asian male. He was admitted to the ward for 
corrective surgery of his leg length discrepancy following a road traffic 
accident. He had a terrible fracture of his left leg 4-years ago, which 
was treated with a dynamic external fixator.  
 
As usual, I started to interview the patient for history-taking. However, 
he wasn't talking to me. Instead, he used the movements of his hands 
which I could not understand. Then I realized that he was deaf. 
Therefore, I asked for an interpreter from the office. Unfortunately, 
there was no such service available in almost all hospitals in the 
country.3 Hospital staff communicated with the patient through one of 
his family members, during the visiting hours. Therefore, I tried to 
communicate with him in a written language. Later, I realized that my 
strategy was not working. It didn't reveal the true story of the patient. 
So, I searched online to find a possible solution. "An Introduction to Sri 
Lankan Sign Language" by Rohana Special School was the best answer 
to help me with basic history-taking, performing a clinical examination, 
and discussing the plan of management up to some extent.4 Also, I had 
to rely on his family members for further clarification of several clinical 
details. However, when I spoke to the patient with my hands, it was 
equally interesting, rewarding, and challenging. 
 
During the interview which was conducted using sign language, he told 
me how the external fixator made his life terrible in the previous 4-
years. Despite that, he further explained that he had faced lots of 
communication difficulties with the health care personnel whether a 
nurse, doctor, or minor staff as they could not communicate with sign 
language. As the interview went on, I realized that no matter what race 
or religion deaf people belonged to, they all faced similar problems in 
communication when seeking medical treatment in government and 
private hospitals. However, he preferred government hospitals due to 
free health service and the trust he had in government institutions. 

During the course of his illness, he had been treated in an ayurvedic 
facility. Unfortunately, there was neither a health care personnel nor 
an interpreter who knew sign language when providing healthcare 
services. Since sign language is more of an expression of ideas, he 
seemed to face difficulties in reading the grammatical application of 
written language in Sinhala. 
 
After having a long talk with the doctors, nurses, and pharmacists in 
the ward, it was clear that they also faced difficulties with history 
taking, providing health education, and instructing on drug regimes. 
Therefore, most of the time they communicated through a family 
member who does not have a hearing impairment. 
 
Despite being a small portion of our community, they still require 
medical attention just like the rest of the population. In Sri Lanka, there 
are several deaf schools, run by the government and local charity 
organizations. Deaf students are taught the general Sri Lankan public 
school curriculum ranging from Grade 1 to 11 in sign language.5 This 
education system is far different from the general education system. 
Unfortunately, there are no opportunities for the general public to learn 
sign language in their school curriculum. However, along the line, 
several steps have been suggested to overcome this barrier. For 
instance, teaching lip reading with sign language for deaf children was 
one of those steps.6 Moreover, another step was to develop a software-
based prototype to translate Sri Lankan Sign language into the Sinhala 
language to bridge the communication gap between deaf and non-deaf 
communities.7 Unfortunately, owing to the increased need for facilities, 
these have not yet been made possible in Sri Lanka. The most recent 
approach was to develop a Sinhala-to-Sinhala Sign Language translation 
software for deaf children.8 This research project was carried out from 
2014 to 2017 costing a sum of 2.5 million rupees.9 When considering 
the cost-effectiveness of operating such a system in each government 
hospital in Sri Lanka, the government will have to spend an added cost 
to annual health care expenditure of 206,182 million rupees.10 
Therefore, implementing medical and nursing school curriculums to 
overcome this gap will be an effective way for a developing country like 
Sri Lanka. This can be achieved through lecture-based teaching 
preferably in the behavioral sciences stream, problem-based learning 
(PBL) with deaf patients, and encouraging elective experiences related 
to deaf culture.  
 
Some weeks after, a colleague informed me of the patient's follow-up. 
My colleague continued to have the same communication difficulty. At 
that moment, he had to rely on the patient's family too. According to 
him, he was not sure about the reliability of the true feelings of the 
patient when the communication was through close family members.  
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In conclusion, when a person with hearing impairment seeks medical 
care, communication plays a vital role in building a good doctor-patient 
relationship in order to provide a high-quality healthcare service. When 
considering the size of the Sri Lankan deaf population, there is a likely 
chance that we will come across these people at some point in our 
careers. In that context, learning the basics of sign language in order 
to take patient’s history and carry out a basic clinical examination, 
followed by proper health education, becomes very important in 
delivering healthcare services effectively. For that purpose, I propose 
that teaching sign language through medical and nursing school 

curriculums is a cost-effective way to bridge this gap for a third-world 
country like Sri Lanka. Every step in learning the basic skills and 
techniques of using sign language is challenging, as it requires a lot of 
understanding, focus, and practice. The vocabulary can be further 
strengthened by practicing each word separately and putting 
everything together in a synchronized way in order to form sentences, 
and communicate effectively. 
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Two Student Perspectives on Clinical Medical Education During 
the COVID-19 Pandemic 
Anne P. George,1 Elise E. Ewens.1 

 

The Experience 
In the age of COVID-19, the ultimate question in healthcare became who 
was essential and who was not. Basically, who could be cut from the 
roster in patient care? Unfortunately, as medical students, many of us 
did not make that cut. Third-year clerkships are defined by direct 
patient care and hands-on learning, but in the age of COVID-19, “hands-
on learning” has been a bit hard to come by. Hence, COVID-19 has 
caused many changes in the way medicine is being taught and 
practiced. This article details the experiences of two medical students 
from the same institution, working in different locations for their third-
year clerkships. We contrast our rural and urban experiences in the 
time of COVID-19 and attempt to explain the varying experiences 
students are having during this time. Finally, we touch on the potential 
ramifications for these wide varieties of experiences from students 
across the U.S. and how this will affect sub-internships and residency 
applications. 
 
Urban perspective 
My first rotation impacted by COVID-19 was my outpatient psychology 
rotation. In-person visits shifted entirely to telemedicine, which many 
institutions across the U.S. seamlessly transitioned to as they were 
prepared for this change.1 This was evident in student experiences at 
the Methodist Hospital in Houston, Texas, where students were 
essentially physically present in the room with the physician “via video 
chat on tablets mounted on rolling stands.”2 However, the quality of 
education received through telemedicine differed from institution to 
institution, as seen in my rotation site with its inaugural transition to 
telemedicine. Thus, a significant portion of my time was spent doing 
clerical and scheduling work rather than taking a history and physical. 
Patient interaction was limited on this rotation, likely due to the high 
number of students on this rotation from various schools and the new 
telemedicine format. Furthermore, while it was certain that students, 
in both the classroom and the hospitals, felt the effects of online-
learning, it also became quickly apparent that many patients also 
desired to be physically present in the room in order to feel that human 
connection and trust their provider.5-6 
 
My primary care rotations also had many COVID-19 restrictions. During 
my family medicine rotation, many visits were transitioned to phone 
visits, and my time was spent listening to the phone conversation 
between the doctor and patient.  Many of the patients who physically 
visited the clinic were leery of an extra person in the room and would 
deny requests to have a student observe their appointments or be seen 
by me prior to the physician.  
  
My internal medicine rotation proved to be much more lenient and with 
fewer limitations in terms of student involvement as it occurred in more 
prominent hospitals in the area. However, due to the lack of rotation 
sites allowing for students, there was an increased student to preceptor 

ratio.  In my case, it was 3:1, which forced us to rotate shifts to avoid 
crowding patient rooms and decreased our total direct patient hours. 
 
Rural Perspective 
My clerkship year consisted of rotations in both a teaching hospital and 
neighboring outpatient clinics, which, due to COVID-19 screening and 
policies, were largely unchanged from prior student’s experiences. 
However, during my OB/GYN rotation, I was dismissed from the hospital 
and was told not to return until further notice. 
 
This no-student policy proved to be problematic moving into my next 
rotation: surgery. As our school scrambled to find suitable rotations, I 
was placed last-minute in a surgical clerkship hours away. While the 
rotation itself was great, it is evident that there was a lack of sites as 
this rotation had a student to preceptor ratio of 5:1 per surgery. 
 
While many institutions practiced this no-student policy in the U.S., 
most documented accounts are from the spring of 2020 when students 
were removed from hospital settings according to the American Medical 
Association guidelines.3 Unlike the students in March 2020, this year’s 
current third-year class is roughly only half-way through our required 
clinical rotations, meaning that many are still trying to determine their 
specialty of interest. The current situation, particularly with findings of 
a new variant of the virus, puts even more uncertainty in when medical 
students will be able to return to normal rotations, even with the 
distribution of the vaccine. Most importantly, these current rotation 
closures are contingent on the individual hospital policies regarding 
student interaction in the hospital. In this sense, there is a discrepancy 
across medical education as some facilities have not dismissed 
students, whereas others institutions have. Student dismissal in March 
was a consensus felt across all institutions throughout the U.S., but 
this is not the current case. 
 
Conclusion 
Our medical education as third-year students during this unique time 
in history is all about accommodating and making the most of the 
opportunities we have to learn. Our coordinators and clerkship directors 
worked to make the best of a difficult situation; however, in researching 
various other responses to these circumstances, it became apparent 
that some institutions were better equipped to adapt to the ever-
changing situation. Our concern rests mainly on the inequity of clinical 
opportunities and the resulting disparity in experiences, which has 
been felt by medical students across the U.S.4 We feel this pandemic 
could prevent us from attaining the clinical foundation necessary to be 
a fully competent resident and are even more concerned about the 
inequality of training that might lead to varying levels of preparedness 
among students. Evaluating different student experiences showed us 
that individual hospital and private practice policies, location, and 
medical school institution infrastructure have varying roles in what 
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clinical experiences third-year medical students have had during this 
time. We are hopeful that with the administration of the vaccine 
rotation sites will return to normal protocols regarding student 
participation, but are unsure due to discovering a new variant. The 
different experiences we have examined make us concerned that this 

wide variety of experiences may be detrimental to some students when 
applying for sub-internships and residency programs. 
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Mexican Medical Students Protest During COVID-19 Pandemic 
Gabriela Torres-Hernández,1 Patricio García-Espinosa,1 Edgar Botello-Hernández,1 Diego Ortega-Moreno.1 

 

The Experience 
The Protest 
On Saturday, February 6th, a protest of about 200 medical students, 
medical interns, social service physicians (SSF) and graduated 
physicians was carried out on the outskirts of the city hall of Monterrey 
Nuevo León - 2nd biggest metropolitan area of Mexico - on the Explanada 
de los Héroes (Esplanade of the Heroes). The protest was organized by 
senior medical students and coauthors of this manuscript: Patricio 
García-Espinosa and Gabriela Torres-Hernández, together with other 
senior students. It was organized through social media networks 
(Facebook, Instagram, and Twitter) where, a week before the protest, 
through these channels, instructions were given to maintain a distance 
of 1.5 meters across the length and width. On the day of the protest, 
marks were placed along the esplanade. The use of surgical uniform 
was requested, in order to make identification easier, while the use of 
facemask and face shield was mandatory. The use of posters was also 
requested, while the use of umbrellas and rugs was only suggested 
due to the terrain and varying weather conditions. The time from the 
protest ranged from 12.00 p.m. to 03.00 p.m. (Figure 1 and Figure 2), 
because at that time the Secretary of Health provides daily update 
conferences on COVID-19 for the general population.  
 
The protest was covered by local media and featured participation of 4 
organizers in the news conference, where the request was presented 
to the general population (Figure 3). For those who were unable to 
attend, support was asked from their homes, by using the custom 
profile photo frame on Facebook with the hashtag (#) of the protest; 
the # used was #SinSeguridadNoHayServicio which can be translated as 
“without security there is no service”. The protest occurred with 
everyone seated, except for the minute of silence dedicated to the SSF 
and medical interns who have lost their lives by doing their job. 
 
Background 
In the last days of January 2021, the SSF Mariana Sánchez of 24 years 
old was killed while doing her job in a remote community of Chiapas, 
a state in southern Mexico known for being one of the poorest states 
in the country.1 The assassination of Mariana was announced after she 
reported that she suffered from sexual assault during her service, 
instead of providing the necessary support, they only told her to take 
30 days off and come back to work after that.2 This occurred few days 
after the death of Jorge López, 23-year old medical intern, due COVID-
19 was announced.3 The deaths of these young physicians has showed 
the exploitation of medical health care workers in Mexico, generating 
protest throughout the country, from  medical students and physicians 
in general.4,5,6,7 
 
 

Figure 1. Medical Students in Front of the Monterrey City Hall (side 
view). 
 

 
 
 
Figure 2. Medical Students in Front of the Monterrey City Hall (rear view). 
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The process of obtaining a medical degree normally lasts for 7 years, 
divided into 5 years of basic studies, 1 year of rotating undergraduate 
internships, and 1 year of social services which are normally carried 
out in hospitals and clinics of the health secretary. The interns have a 
payment of  less than 2000 pesos (approximately 100 U.S. dollars on 
February 8th, 2021 and less than the minimum Mexican salary) while 
doing shifts of up to 60 hours a week. SSF, on the other hand, have a 
payment of less than 4000 pesos  (approximately 200 U.S. dollars on 
February 8th, 2021) with shifts of up to 40 hours a week.8,9 The failures 
of the Mexican social service have been well documented previously 
by Nigenda, G.8 He exposed that there is a need for social service 
reform, and that the SSF need to be recognized as workers, and not as 
students. Insecurity and precarious working conditions have also been 
documented by reporters  of the most important Mexican 
newspapers.10 However, social service still to this day remain the same. 
 
Figure 3. Event Organizers at the COVID-19 Press Conference. 
 

 
Legend: Patricio García-Espinosa, Daniela Capitán, Dr. Manuel de la O Cavazos 
(Secretary of Health), Gabriela Torres-Hernández, Daniel Bustamante from left to right. 
 
Solutions and Mid-Term Solutions 
In the Mexican Official Standard (NOM-009-SSA3-2013) it is established 
that the organizations responsible for the SSF are the schools and 
universities, on which the centers where they are being sent to, depend 
(rural and urban locations and hospitals). Excluding them as formally 
recognized workers under contract as established by the Mexican 
federal labor law.10,11 
 
The solutions seem clear, and lies in the very foundation of medical 
social service  in Mexico, which was originally organized as part of a 
scheme to provide outpatient services to rural and poor populations.12 

We recommend the following: 
 A reform of social service from the grassroots level.  
 The Mexican health system must be able to hire personnel who 

are permanent in rural areas; or 
 They must recognize SSF as formal workers and put them under 

the protection of a contract that adheres to the benefits which 
the law requires workers to have. 

 To be treated as human beings, not as heroic figures or 
martyrs. 

Mid-term solutions:  
 keeping them only in rural areas that can guarantee safety. 
 Consider them for vaccination before teachers as planned by 

federal government or not being forced to serve in COVID-19 
areas. 

 
We found this problem due to the idea imposed by the federal and 
state governments, where physicians must put vocation before integrity 
and that this allows them to do everything a worker does, but without 
the benefits of being a worker (Figure 4 and Figure 5).8,12 
 
Conclusions. 
There have been many ways to raise the voice of fellow doctors during 
these events, asking for justice and better conditions for social service 

physicians. We decided to make a sit-in because it was the easiest way 
to have controlled protests due to the COVID-19 pandemic. We believe 
that in events like these, any way is valid for the voices to be heard 
about a system that should have reformed years ago, and that show 
the conditions of labor exploitation in Mexico. We are proud to see the 
union of Mexican students throughout the country and to belong to the 
so-called Generación del Cambio (Generation of change). 
 
A signed petition sheet was delivered to the authorities, in addition to 
conducting an online survey with suggestions to improve social service, 
and on the day of the protest, a box filled with these suggestions was 
also delivered. For now, the Nuevo Leon’s Secretary of Health, Manuel 
de la O has promised that he will seek to comply with our requests.13 

 
Figure 4. Protest Request  
 

 
Legend: A medical student with a sign that says "All the obligations of a worker without 
any of the rights" 
 
Figure 5. Protest Request  
 

 
Legend: “Justice for Mariana”  
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Clinical Volunteering through the Pandemic: An Experience 
from Final Year Medical Students in Nigeria  
Boluwatife Aderounmu,1 Ayodele Odedara.1 

The Experience 
Coronavirus disease 2019 (COVID-19) cases were first confirmed in 
Wuhan, China in December, 2019.1 Subsequently, the cases spread 
throughout the world causing the World Health Organization to declare 
a pandemic on March 11, 2020.2 On February 27, 2020, Nigeria confirmed 
its first case of COVID-19 and a month later imposed a nationwide 
lockdown.3 
 
Progression 
The lockdown involved a complete closure of tertiary institutions 
following a directive by the Ministry of Education on 19th March, 2020.4 

Specifically, medical schools were considered a high-risk institutions 
due to the possibility of potential exposure of medical students during 
clinical rotations to patients who may be prone to more severe illnesses 
due to COVID-19.5 

 
Prolonged absences from school could be a challenge for medical 
students. With the vast amount of new material medical students are 
expected to learn, a prolonged absence may hinder their learning 
process due to loss of developing knowledge and clinical skills. To 
promote continued learning during the lockdown period, some state- 
and privately-owned medical schools in the country deployed the use 
of virtual learning environments and online classrooms using platforms 
such as Zoom.6 Most federal-owned medical schools were unable to 
afford their students such privileges, which was partly due to years of 
chronic underfunding of the educational sector by the government. This 
resulted in a complete lack of facilities for online learning, which made 
these institutions unprepared for the situation presented by the 
pandemic. The few medical schools which offered limited online 
learning were unable to sustain it beyond a few weeks following the 
lockdown. This unfortunate scenario has inadvertently prolonged the 
total duration medical students spend in school, beyond six academic 
sessions. This has been further exacerbated by a series of industrial 
actions by various educational and health unions in the past and the 
present, as institutions remain closed even after the COVID-19 lockdown 
was lifted, due to an ongoing 8-month strike action by the association 
of university lecturers.7,8,9 

 
Clinical Volunteering – Our Experience 
For a period of five months, we had hoped for the resumption of 
academic activities at our medical school. However, these hopes were 
lost when the Academic Staff Union of Universities continued the 
indefinite strike action as soon as the COVID-19 lockdown was lifted, 
just when medical school was scheduled to resume. Following what 
seemed to be a hopeless wish for resumption, and the desire to learn 
despite the circumstances, we decided to volunteer at hospitals in our 
community. 
 
My name is Boluwatife Aderounmu and I am a final year medical 
student at the College of Medicine, University of Ibadan. The last eight 

months have been challenging for me, to say the least. I went from 
being less than six months away from completing my medical degree, 
to being forced to take an extra year due to extenuating circumstances. 
During this period, my family relocated into a new apartment in order 
to improve our living condition, which coincidentally was close to a 
privately-owned hospital where I decided to volunteer. 
 
At the start of my rotations, I participated in a training workshop on 
infection prevention and control strategies. Throughout my rotations, I 
was careful to implement procedures such as frequent hand washing 
and proper use of gloves and masks. However, three weeks into my 
rotations, I began to experience symptoms suggestive of COVID-19 
infection, including: fever, malaise, fatigue and a loss of my sense of 
smell and taste.10 I immediately began self-isolation, avoiding contact 
with family and friends and taking time off from the hospital. While I 
considered taking a COVID-19 test, I was worried about the risk of 
infecting other members of the society as I would have had to use 
public transport to get to the testing center. Also, I decided to forgo 
testing because I did not want to rely on a system that was backed up 
and often failed to provide quick results. I was worried that several 
people were experiencing COVID-19 symptoms but could not access 
testing due to logistical inefficiencies. Instead, I followed the Nigeria 
Centre for Disease Control COVID-19 guidelines for home care.11 This 
included staying in a well-ventilated single room alone, limiting my 
movement in shared spaces such as the kitchen and bathroom, 
regularly washing my hands with soap and water, wearing masks to 
cover my face, amongst other guidelines. My family and friends were 
supportive by providing food and emotional support during this period. 
I had heard accounts of poor outcomes which made me anxious and 
overly conscious of my symptoms. To distract myself from this, I 
engaged in spiritual and fun activities like prayers, watching movies 
and social media use. Daily, I ingested the recommended daily dose of 
Vitamin C and also partook in steam inhalation of peppermint oil. Seven 
days after the onset of my symptoms, my sense of smell and taste 
returned and I continued my volunteering at the hospital shortly after. 
 
Following my experience, I became more involved in educating my 
community about COVID-19 and how to minimize exposure. Most of 
them believed they were immune to the virus based on their African 
race and the high temperature of Tropical Africa. I corrected these 
myths in my local language and advised them to frequently observe 
the preventive measures. I felt joy while doing this, which more than 
ever has inspired my interest in public health to promote the health of 
Nigerians. 
 
Conclusion 
The COVID-19 pandemic has been unprecedented with a disrupting 
effect on education beyond the obvious pathological effects on human 
life. While there was a disruption, I saw an opportunity to continue my 
medical education in other ways. My volunteering experience provided 
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a learning opportunity that would contribute positively to my medical 
practice such as learning the importance of understanding my patients’ 
beliefs, which is key to motivating patients to take charge of their own 
health, improving my clinical skills and increasing the scope of my 
career options due to an increased interest in internal medicine during 
this experience. During a difficult time where my studies were 
interrupted, this has been an opportunity to build upon my medical 
knowledge and motivate me while I study for final examinations. 
 
 
 

I hope the Nigerian educational system shifts to a more intuitive and 
supportive system for students, and will towards achieving an 
environment where academic learning is not disrupted and students’ 
interests are valued in extraordinary times such as pandemics and 
industrial strike actions. 
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My Experience with Orbis International and the Flying Eye 
Hospital in Ethiopia 
Jibat G. Soboka,1 Omar Salamanca,2 Alana Calise.3 

 

The Experience 
Approximately 80% of blindness in Ethiopia is avoidable. According to 
the national blindness, low vision and trachoma survey in Ethiopia, 
over 1.6% of the Ethiopian population is blind, and 3.7% live with low 
vision. This is higher than the world averages of 1.2% and 3.4%, 
respectively. The major causes of blindness and visual impairment are 
preventable or treatable, including cataract and trachoma.1, 2 Despite 
the huge burden, human resources available for eye health in Ethiopia 
are alarmingly low. There are approximately 140 ophthalmologists 
working to serve the millions of people who are blind and visually 
impaired, and more ophthalmologists are required to meet urgent eye 
care needs.3   The cataract surgical rate  in Ethiopia is 500 surgeries per 
million people, though the expected target is 2,000 surgeries per 
million.4, 5 This shows that eye care services need to be increased in 
Ethiopia to meet the burden of untreated eye disease. 
 
Orbis International in Ethiopia 
Orbis is a global nonprofit that has been a pioneer in training eye care 
teams to prevent and treat blindness for nearly 40 years. Orbis began 
working in Ethiopia in 1998. Over the past 20 years, Orbis has achieved 
a lot in Ethiopia. One of the ways in which Orbis delivers training is 
through its Flying Eye Hospital, a state-of-the-art surgical teaching 
facility with an operating room (Figure 1), classroom, and recovery 
room, all onboard an airplane (Figure 2).6 
 
The Flying Eye Hospital has visited Ethiopia five times, in 2003, 2005, 
2006, 2012, and 2018, to provide additional training to address the 
burden of blindness and reduce the shortage of trained eye care 
professionals.7 The Flying Eye Hospital visits provided opportunities for 
Ethiopian eye care teams to develop their skills.8 
 
My Experience 
I took part in a three-week Orbis project in Ethiopia from October 1-18, 
2018, which provided ophthalmic training on the Flying Eye Hospital 
and at Menelik II Hospital (Menelik II), a teaching hospital in Ethiopia’s 
capital city, Addis Ababa. Eye care teams from other teaching hospitals 
and eye care centers across Ethiopia were trained as well. The project 
aimed to strengthen the capacity of eye health professionals by 
delivering subspecialized eye care services and residency training. 
 
Patient Coordination 
As a chief resident, a key organizational role I held prior to and during 
the Flying Eye Hospital project was supporting case communication 
between Ethiopian ophthalmologists, visiting Orbis Volunteer Faculty 
(medical experts), and patients. I prepared case summaries and 
uploaded  the  data  to Orbis’s Cybersight telehealth platform, through 

Figure 1. Operating Room Within the Flying Eye Hospital 
 

 
 
Figure 2. Patient Discharged After Treatment onboard the Flying Eye Hospital 
 

 
 
which Volunteer Faculty could review the cases prior to arrival.9 Case 
types included newly diagnosed patients, known patients with 
complications or previously failed surgeries, and cases of academic 
importance. Patients were selected for treatment based on factors 
which included but were not limited to: suitability for teaching, having 
conditions affecting both eyes, blindness risk, age, and predicted 
surgical prognosis. However, treatment plans were discussed for all 
patients, whether or not they were selected for treatment. After online 
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review by Volunteer Faculty, patients were selected for in-person 
screening, where the Ethiopian ophthalmologists and Volunteer Faculty 
worked together to determine a treatment plan. At the in-person 
patient screening, I was responsible for organizing the patient log books 
for the Ethiopian ophthalmologists and provided critical communication 
to patients about their treatment plan, logistics, and scheduling. In 
addition to patient organization, I was involved in a different training 
program each week.  
 
Week One: Glaucoma Simulation 
Wet lab training included both lectures and simulated surgical training. 
As a chief resident, it was a great opportunity to simulate glaucoma 
surgery on high-fidelity model eyes. The wet lab training focused on 
trabeculectomy, a surgical technique to treat advanced glaucoma. I was 
able to practice every step of the surgery on the model eyes (Figure 3). 
The experience I was able to get using model eyes was less stressful 
as compared to real-time surgical training. At the end of the project, 
Orbis donated model eyes and wet lab equipment to Menelik II, so I 
have been able to continue to practice my surgical skills. 
 
Figure 3. Simulated Surgery in the Menelik II Wet Lab 
 

 
 
Week Two: Phacoemulsification Simulation 
This was my first experience using a virtual reality simulator for 
phacoemulsification surgery (Figure 4). Using the simulator onboard the 
Flying Eye Hospital, I was able to receive training and practice the steps 
required for a successful phacoemulsification case.  Live patient 
surgeries were broadcast from the plane’s operating room to its 46-seat 
classroom. Between simulation cases, I was able to watch live surgical 
cases, ask questions of the surgeons in real-time, and sit in on lectures. 
Through the simulation and live surgical case observation, world- 
renowned ophthalmic surgeons taught me about different surgeries to 
treat eye diseases. 

Figure 4. VR Magic Eyesi Surgical Simulator 
 

 
 
Week Three: Hands-on Training in Medical Retina 
I was able to participate in a hands-on training, treating patients with 
retinal pathology. I was exposed to different methods and equipment 
used to diagnosis retinal disease, including indirect ophthalmoscopy, 
fundus photography, and optical coherence tomography (OCT). Most 
patients involved were diabetics with an eye complication called 
diabetic retinopathy. Diabetic retinopathy is one of the leading causes 
of blindness worldwide, and it is an emerging cause of blindness in 
Ethiopia.10 With guidance from Volunteer Faculty, I provided pan-retinal 
photocoagulation laser treatment for patients with diabetic retinopathy 
for the first time. At the three-month follow-up mark, the patients’ 
diabetic retinopathy was still under control.  
 

Conclusion 
The opportunity to engage with and learn from world-class doctors was 
a great experience for me as a resident in Ethiopia. My experience with 
the Flying Eye Hospital was multi-faceted and fascinating. Orbis brought 
state-of-the-art services and education to Ethiopia, and the training was 
inspiring. I organized, observed, and trained both in simulation and 
with patients. The training improved my skills to provide quality eye 
care services in Ethiopia. 
 
Through the Orbis training experience, the proverb “Give a man a fish, 
and you feed him for a day. Teach a man to fish, and you feed him for 
a lifetime!” will be a source of encouragement to serve and improve 
the future of eye care services in Ethiopia. The training I received will 
help me treat blindness now and in the future. 
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Telemedicine Volunteering Experience as a Medical Student 
During the COVID-19 Pandemic in Brazil 
Tulio L. Correa,1 Mariana S. T. C. Guelli.2 

 

The Experience 
The coronavirus disease 2019 (COVID-19) pandemic has strongly 
affected Brazil in many different ways, and the country is considered 
an epicenter of the new disease. With over 5.5 million confirmed cases 
and 160 thousand deaths by November 2020,1 the country’s healthcare 
system has been oversaturated during the pandemic. Since COVID-19 is 
a highly transmissible disease, to avoid its spread in society, many 
universities canceled in-person classes for an indefinite period. To deal 
with both situations (healthcare system oversaturation and high 
transmissibility of the virus), many Brazilian medical students enrolled 
themselves as volunteers in telemedicine services across the country. 
In confronting both the health care saturation and the high 
transmissibility of the virus, Brazilian medical students immediately 
jumped to the opportunity to volunteer with the country’s telemedicine 
services. This was a particularly unique opportunity, given the fact that 
although we have always wanted to volunteer, in medical school it was 
not a possibility due to our schedules. 
 
Volunteering is not only about giving your time out of solidarity to a 
cause you believe in. It also has the potential to be profitable for both 
parts and it increasingly occupies spaces for training, education, and 
professionalization of those involved.2 In this sense, medical students 
enrolled in telemedicine may enhance their clinical and communication 
skills in a period when in-person clinical training is not possible to be 
carried out by many students.  
 
Volunteerism is composed of people who perform social work that 
reaches areas which the Public Sector is unable to cover effectively.3 
The non-governmental organization Médecins Sans Frontières (MSF) 
announced that Brazil was not testing adequately during the peak of 
the COVID-19 pandemic, with 7,500 tests per million people.4 Thus, 
during a pandemic where the lack of available healthcare resources 
may pose risks to many lives, telemedicine plays an essential role in 
partially relieving the country’s overwhelmed healthcare system. 
Nevertheless, the MSF reported that nearly 100 nurses were dying from 
the disease per month during the peak of the COVID-19 pandemic in 
Brazil, being the fastest rate globally.4 Given that in-person contact 
helps spread the disease, telemedicine can be a useful tool to avoid 
new infections. In this way, some medical care can still be provided 
without exposing the health professionals and the patients to one 
another. Many medical decisions are predominantly cognitive, and 
telemedicine can therefore deal with less severe and non-life-
threatening cases, patient follow-up, and patient referral to more 
specialized health facilities if necessary. 
 
In a nation of considerable size like Brazil, the different regions of the 
country can face different pandemic phases at different times. In this 

regard, since medical students or volunteer doctors do not have to 
leave their houses, telemedicine is also a great strategy that promotes 
better allocation of health professionals to more distant areas that are 
facing a worse pandemic phase and have fewer resources to cope with 
the health crisis. To date, more than 15 thousand free telemedicine 
consultations have been carried out in 135 different cities across Brazil 
through the telemedicine service we are involved in. 
 
In our experience, medical students have been allocated to give 
telemedicine assistance. We screen patients according to priorities, 
mainly symptoms and, family and economic history. Then we fill out 
the patients' medical records and schedule appointments. Contact with 
patients is very interesting and, in general, they are very receptive, 
grateful, and friendly. The increased demand for medical services 
during the pandemic can be an obstacle to formal medical teaching in 
clinical scenarios since attending physicians may not have enough time 
to explain the cases to the students because they are busy with too 
many patients. Even though we have contact with patients and their 
medical records, our performance is limited to medical screening and 
succinct history taking. Lacking in this is more direct clinical experience 
together with an attending physician, which is a disadvantage for 
medical learning. Despite that, we can still practice our communication 
and history-taking skills and, improve our medical knowledge by 
studying the cases we had contact with, leading to a worthwhile 
learning experience in our medical studies. 
 
Nevertheless, it is known that undertrained medical students in 
combination with their unfamiliarity of the latest clinical guidelines can 
pose a risk to the country’s public health.5 Since telemedicine is a new 
tool for the majority of students, preliminary and continued training 
are essential to offer high-quality health services. In this matter, during 
our volunteering experience, the project’s staff offered us materials 
that guide how to access and deal with the virtual platforms. In 
addition, at the weekly meetings, those responsible for training 
explained in detail everything that must be done to ensure patient care 
was satisfactory and effective. After a certain period of working in the 
same role, volunteers receive new training to be prepared to assume 
new roles in the project. With this, the experience becomes broader, 
allowing a comprehensive knowledge of the project's functioning. 
 
Besides COVID-19 cases, our telemedicine volunteering experience also 
uses video calls to aid patients with medical conditions across several 
medical fields, such as pediatrics, obstetrics and gynecology, 
psychiatry, dermatology, oncology, ophthalmology, allergology, 
cardiology, sports medicine, geriatrics, otorhinolaryngology, and other 
infectious diseases. However, we noticed a high prevalence of need for 
psychological assistance, especially among the elderly. The reasons are 
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diverse and often have a deep relationship with the current reality of 
the pandemic, consisting of social isolation, fear, and the possibility of 
seeing their relatives dying, something also mentioned in other 
experiences.6 COVID-19 has contributed to a significant increase in 
stress, anxiety, and depression rates worldwide.7 To combat this, online 
mental health services were widely implemented in China during the 
outbreak to alleviate psychological distress,8 showing how important 
these aids are during pandemic times. 
 
We believe that telemedicine volunteering is an overall positive 
experience in medical training that helps to attenuate the deficits from 
remote teaching. COVID-19 may change the way medicine is performed 

in many different manners and it is important to train medical students 
so that the new generation of medical doctors are capable of using 
technological support to manage unfavorable situations. Being part of 
telemedicine and helping people receive high-quality and free health 
care also generates in us the gratitude for the opportunity to make an 
impact in people’s lives during difficult times. 
 
 
 
 
 

 
 
 

 
 
 

References 
1. Brazil Ministry of Health. Panel of coronavirus disease 2019 (COVID-19) cases in 

Brazil by the Ministry of Health. Available from: https://covid.saude.gov.br. Last 

updated November 04, 2020; cited Nov 04, 2020. 

2. Cimino V, Dias AR, Moyses EA, Folch S. The benefit of volunteer work: a study 

about the importance of the volunteer work on Associação Viva e Deixe Viver. 

Revista Eletrônica Gestão e Serviços. 2018 Jan-Jun;9(1):2147-63. 

3. Salci MA, Casado JM, Wakiuchi J, Paiano M, Charlo PB, Sales CA. Signifying the 

Voluntary Work at an Oncologic Support House. Esc. Anna Nery. 2020 Jun 

29;24(4):e20190334. 

4. Médecins Sans Frontières. Brazil’s COVID-19 nightmare is far from under control. 

Available from: https://www.msf.org/coronavirus-covid-19-nightmare-continues-

brazil. Last updated June 17, 2020; cited Nov 04, 2020. 

5. Potolidis D. Medical Volunteerism in Times of COVID-19: Burden or Relief? Int J 

Med Students. 2020 May-Aug;8(2):152-53.  

6. Nicolalde B. The Role of Telemedicine on Ecuador During the COVID-19 Crisis: A 

Perspective from a Volunteer Physician. Int J Med Students. 2020 May-

Aug;8(2):154-55. 

7. Bao Y, Sun Y, Meng S, Shi J, Lu L. 2019-nCoV epidemic: address mental health 

care to empower society. Lancet. 2020 Feb 22;395(10224):e37-e38. 

8. Yao H, Chen JH, Xu YF. Patients with mental health disorders in the COVID-19 

epidemic. Lancet Psychiatry. 2020 Apr;7(4):e21. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Acknowledgments 
To all the healthcare professionals who are fighting against COVID-19 in Brazil. 

Conflict of Interest Statement & Funding 
The Authors have no funding, financial relationships or conflicts of interest to disclose. 

Author Contributions 
Conceptualization, Data Curation, Investigation, Methodology, Resources, & Writing – Original Draft Preparation: TLC, MSTCG. Project Administration, 
Supervision, & Writing – Review & Editing: TLC. 

Cite as 
Correa TL, Guelli MSTC. Telemedicine Volunteering Experience as a Medical Student During the COVID-19 Pandemic in Brazil. Int J Med Students. 2021 Jan-
Apr;9(1):71-2. 

 
This work is licensed under a Creative Commons Attribution 4.0 International License 

ISSN 2076-6327 

This journal is published by the University Library System, University of Pittsburgh as part of the  
Digital Publishing Program and is co-sponsored by the University of Pittsburgh Press. 

 



 
Experience

 

 

 

 

1 BS in Neuroscience, Oakland University William Beaumont (OUWB) School of Medicine, United States. 

2 BS in Psychological Sciences Degree, Oakland University William Beaumont (OUWB) School of Medicine, United States. 

Both authors equally contributed to this manuscript. 

 
* Names have been changed to protect the mentees’ identities 
 

About the Author: Dana Rector and Mary A. Nowlen are currently 2nd year medical students at Oakland University William Beaumont School of Medicine in Auburn Hills, Michigan, 
USA of a 4 year M.D. program.  
 

Correspondence:  

Dana Rector 

Address: 586 Pioneer Dr, Rochester, MI 48309, United States  

Email: drector@oakland.edu 

Editor: Francisco J. Bonilla-Escobar 
Student Editors: Nguyen Tran Minh Duc & 

Madeleine Jemima Cox 
Copyeditor: Nguyen Tran Minh Duc 

Proofreader: Nikoleta Tellios 
Layout Editor: Judie Joo 

Submission: Jan 5, 2021
Revisions required: Jan 5, 2021; Feb 18 2021

Received in revised form: Jan 12, 2021; Feb 18, 2021
Acceptance: Mar 4, 2021
Publication: Apr 30, 2021

Process: Peer-reviewed
 

Int J Med Students   •   2021  |  Jan-Apr  |  Vol  9  |  Issue 1 

                             DOI 10.5195/ijms.2021.899  |  ijms.info The International Journal of Medical Students 73

 

Learning from Hispanic Mentees: A Reflection on Cultural and 
Socioeconomic Differences 
Dana Rector,1 Mary A. Nowlen.2 

 
The Experience 
The Hispanic Newcomer Outreach Mentoring Program provides medical 
students at Oakland University William Beaumont School of Medicine 
the opportunity to be partnered with local Latinx children from Pontiac, 
Michigan in order to promote community relationships and health 
education.1 This year-long program is structured around weekly phone 
calls as well as weekend health lessons and activities that bring the 
mentors and mentees together. We, the authors, quickly discovered a 
commonality with our mentees beyond our female gender: we are all 
the eldest children in our families. Over the past year, we grew closer 
to our mentees than we could have imagined. Initially, our phone calls 
focused primarily on school, but soon transformed into hour-long 
conversations about relationships, stressors, and aspirations. Through 
this mentoring program, we further developed our cultural humility and 
challenged our preconceptions by viewing the role of the eldest 
daughter through the lens of socioeconomic status, gender roles, and 
culture. 
 
Dana’s mentee, Arianna*, is 12 years old and the eldest daughter with 
three younger siblings. Mary’s mentee, Lucia*, is 15 years old and the 
eldest daughter with four younger siblings. They are both responsible 
for cooking, cleaning, doing the laundry, and taking care of their 
younger family members – like second mothers. In contrast to our 
experiences as the eldest daughters, our parents or nannies shouldered 
most of these chores during our childhoods. Due to their families’ 
socioeconomic status, Arianna and Lucia assumed caretaking 
responsibilities at a much younger age than we did, causing them to 
fulfill roles that we will not experience until we have our own children. 
Research shows that socioeconomic challenges may result in an 
increase in childhood responsibility2; however, we were impressed with 
the maturity of our mentees when confronted with this reality. 
 
Many socioeconomic barriers have recently been exacerbated by the 
COVID-19 pandemic, and children have been particularly affected as a 
result of school shutdowns. For Arianna, homeschooling means that 
she frequently misses class because her Wi-Fi fails, and she has a hard 
time focusing on homework because she lacks a quiet workspace due 
to her siblings playing in the background. For Lucia, online school 
means juggling the responsibilities of caring for her infant sister and 
ensuring that her other siblings focus on their schoolwork while 
simultaneously trying to attend her online classroom and completing 
her own assignments. This mandatory online learning also impacted 
the mentoring program; therefore, novel solutions were implemented 
in order to maintain an educational, yet fun, learning experience.3 Due 
to COVID-19, children from lower socioeconomic groups face 

disproportionate barriers in education such as lack of reliable internet 
and access to appropriate books, thereby further intensifying 
educational inequalities.4 
 
The nuances of gender roles within a culture are an integral part of 
identity that can have a long-lasting influence on education and career 
opportunities.5 Some of the differences in gender roles between our 
families and our mentees’ were evident in Arianna’s experiences. For 
example, Arianna is often asked to help with cleaning and other chores 
while her brother is not, allowing him to start on homework or play 
outside. In contrast, while acknowledging the variability in gender roles 
within Western culture, our parents had similar expectations for all their 
children. Although this dichotomy in gender roles was observed, 
potentially due to cultural expectations, it cannot be extrapolated to all 
Mexican families due to the significant variability within their culture.5 
Despite these traditional gender roles, Arianna studies diligently and 
maintains her extracurricular interests so that she can achieve her 
goals. 
 
Developing close relationships with our mentees allowed us to deepen 
our own cultural humility. Cultural humility is a life-long, fluid process 
of self-reflection and critique in the pursuit of learning about one’s own 
culture and new cultures driven by curiosity.6 For example, Lucia’s 
mentor encouraged her to ask her siblings to help with housework to 
allow more time for her to study or talk with friends; however, Lucia 
refused because she did not want to inconvenience her younger 
siblings. This brief interaction revealed that Lucia was unlikely to accept 
suggestions if they were too far outside her norm. Learning from 
interactions like these, we have tried to provide advice that could be 
beneficial to our mentees while still being sensitive to their personal 
preferences and cultural norms. Providing culturally-centered care is a 
skill that, with practice, can become habitual and promote patient 
involvement in decision making.7-8 As future physicians, this year-long 
relationship helped us develop skills in communicating with people 
from cultural backgrounds different from our own. 
 
In our medical school training, we have learned about the negative 
impact of implicit bias as well as the benefit of contact theory which 
argues that interaction with people from different backgrounds can 
help diminish stereotypes.9 This mentoring program provides the 
opportunity to challenge previous biases so that, once aware of it, we 
can actively work to diminish negative stereotypes. By building a 
relationship with our mentees, we were able to better understand them 
as individuals and broaden our perspectives. 
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As the eldest daughters, we all love our siblings and try to guide them; 
however, we have different responsibilities which is due, at least in 
part, to our socioeconomic, cultural, and gender role differences. 
Although we have learned about the effects of socioeconomic 
disparities and culture in class, witnessing them in our mentees’ lives 
has challenged us to reevaluate the impact they might have in the 
everyday lives and viewpoints of our future patients. The development 
of these insights highlights the importance of similar long-term 

experiences for all medical students. Our mentees have transformed 
our perspectives as medical students and mentors, evolved our cultural 
humility, and will positively impact our future practice as physicians. 
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Service Learning Goes Virtual in the Viral World 

Joel Grunhut,1 Shimron Brown,1 Peter Averkiou.2 

 
The Experience 
The current healthcare environment obliges medical schools to include 
a principle of community partnership within a medical education. This 
should provide medical students the skills to practice in a rapidly 
changing health environment.1 Throughout the COVID-19 pandemic, 
medical schools were challenged with providing community engaged 
learning to their students.2,3 Service learning, a learning experience that 
combines community service with preparation, planning, engagement, 
and reflection, is an example of the community-engaged learning that 
faced these challenges during the pandemic.4 Service learning is a 
required activity at our medical school and fits well with the mission 
of our school, which includes advancing the well-being and health of 
our community through patient-centered care. Our school aims to train 
excellent clinicians who are compassionate and will serve as advocates 
for their communities. 
 
The middle school where we performed our service learning was like 
most other schools in the country this fall. In August, the school 
announced its plan to roll out a virtual curriculum. However, a group 
of 6th, 7th, and 8th graders experienced a curriculum that was quite 
different. Twice a week, these students met virtually with two medical 
students and experienced what it meant to be a professional healthcare 
worker. We implemented a theme of “Training to Live as a Healthy 
Professional” - a play on words to teach the students about being a 
“professional of being healthy”, and also to serve as an exposure to 
healthcare as a profession. We hoped to encourage the students to 
living healthy and to give them the tools to enter a healthcare 
profession. Many of the students are from underserved communities 
and never considered this profession as an option. 
 
We structured our time to focus on “training to think like medical 
professionals”, with interactive scenarios to understand clinical 
reasoning, integrating valuable nutritional and exercise lessons, and 
included a session on approaching the challenges of telemedicine. 

This infusion into the virtual curriculum provided a great opportunity 
for the students to interact and learn through an exciting medium. 
Previously, others have reported that learning through an online 
platform may present challenges with interaction and stimulation.5 We 
aimed to avoid these challenges through question-provoking lessons, 
quiz contests, and role playing. The lessons learned also resonated with 
the children and showed them a bright promise for their futures. In a 
time when the pandemic presented many challenges, these students 
gained valuable opportunities, lifelong lessons, and new friendships. 
 
Working with these students allowed us to take a step back from 
learning about the medical field and instead, teach about it. The 
students showed us that it is never too early to begin understanding 
the basics of biology and to be introduced to its real-world clinical 
implications such as obesity, diabetes, heart disease, and rare genetic 
diseases. We found that teaching, even such young minds, gave us a 
chance to practice communication with those that have not been 
learning medicine daily - a glimpse of what the future holds for us. The 
importance of medical students teaching children and thus sharpening 
teaching skills has been emphasized by others previously.6 We similarly 
felt that this experience allowed us to assume a teaching role that will 
aide us in the future and improve our overall clinical and mentoring 
capabilities. 
 
We came out of this experience with renewed enthusiasm towards 
involvement in the community. We want to impart the idea that once 
we are doctors, we should ensure that our patients feel comfortable to 
participate in discussions regarding their health and medical diagnoses, 
and most importantly, to remember that as doctors we will also be 
teachers. At a time when medical disease and treatments are at the 
forefront of every conversation, educating our children, patients, and 
communities is of the utmost importance. 
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Learning Strategies and Innovations among Medical Students 
in the Philippines during the COVID-19 Pandemic 
Trisha Denise D. Cedeño,1 Ian Christopher N. Rocha,1 Kimberly G. Ramos,1 Noreen Marielle C. Uy.1 

 
The Experience 
As of February 10, 2021, coronavirus disease 2019 (COVID-19) has spread 
across 219 countries and territories around the world, with 106,321,987 
confirmed cases worldwide1 and 541,560 confirmed cases in the 
Philippines,2 since it was initially identified in Wuhan, China on 
December 31, 2019.3 Due to increasing cases, many countries have 
imposed preventive measures to contain the virus which include the 
closure of schools, colleges, and universities.4-7  
 
Figure 1. An intravenous injection simulation using improvised materials. 
 

 
 
Our online learning classes started 11 months ago when the Philippine 
government imposed a community quarantine on March 10, 2020.7 Due 
to the continuous rise in number of cases, an Enhanced Community 
Quarantine (ECQ) was imposed after one week.8 Under the ECQ, 
residents were not allowed to leave their homes except in cases of 
emergency and essential reasons.8 Because of this preventive measure, 
almost all educational institutions shifted to online education. Despite 
the class suspensions, students were advised to fulfill their educational 
requirements during the ECQ period.  
 
Our institution opted to use online platforms to facilitate continuous 
learning processes. This abrupt shift to an online curriculum has 
enabled creativity, innovation, and adaptability among students and 
professors alike.9,10 However, it has also increased stress and, possibly, 
the toll on mental health and financial burden among the school 
community. Various contributing factors include difficulty in adjusting 
learning strategies, the need for new laptops, smartphones, and 
tablets, having to perform responsibilities at home, poor internet 
connectivity, and other unexpected events such as natural calamities.11-15  
 
Our institution employed various strategies and innovations to 
accommodate for the loss of face-to-face encounters, especially those 
that need to be in the hospital setting. Training materials were not 

easily accessible and available, thus giving rise to various 
improvisations. For instance, in Pharmacology, we were required to 
perform the various parenteral routes of drug administration. Due to 
the strict ECQ implementation, a student resorted to using a towel to 
simulate a patient’s arm, ballpen refills to simulate blood vessels, and 
a makeshift cotton holder using pens, cotton, and tape Figure 1. 
Meanwhile, other students used stuffed toys to serve as their patients 
Figure 2.  
 
As incoming senior students, we were excited to practice the theoretical 
knowledge we learned in school by undertaking rounds and meeting 
actual patients. In the context of this pandemic, we were caught up in 
the uncertainty of when we would go back to school and the possibility 
of being the next front-line workers in the hospitals. Despite the 
challenges, the Filipino spirit of resilience persevered as we adapted to 
the constant changes, completed all the academic requirements, and 
we were promoted as clinical clerks in May 2020. In the Philippines, a 
4-year Doctor of Medicine program consists of 3 academic years and 1 
clinical year, which is the clinical clerkship.16 
 
Our clinical clerkship, or final year, formally started on June 1, 2020. 
Had it not been for the pandemic, the usual setup for clinical clerks 
was supposed to be done in community and hospital settings. The 
cohort one year ahead of us spent their time at a tertiary level teaching 
hospital. However, for our cohort, everything was conducted online. We 
spent the first half of our clerkship in the comforts of our own homes 
as it would be dangerous to deploy us into hospitals due to risks of 
infection and/or transmission of COVID-19.  
 
Figure 2. A clinical skills simulation on the preparation and administration 
of parenteral medications on stuffed toys as simulated patients. 
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For the first half, our clerkship syllabus included online rotations among 
the major departments, namely, Internal Medicine, Obstetrics and 
Gynecology, Pediatrics, and Surgery, and the minor departments, 
namely, Family and Community Medicine, Psychiatry, Radiology, 
Orthopedics, Otorhinolaryngology, and Ophthalmology. This entailed 
small group discussions (SGDs), presentation of assigned topics, and 
webinars held online. For the second half, which began in December 
2020, the focus was on clinical skills among the major departments. At 
present, clinical clerkship in the hospital remains uncertain. In the 
meantime, while compromises are being made in hospitals, online 
adjustments and leniency are in place.  
 
Figure 3. (A). Patient encounter simulations during our rotations in Internal 
Medicine, Obstetrics and Gynecology, and Surgery, (B).Screenshot image of 
a real virtual patient encounter during our Family and Community Medicine 
rotation via Facebook Messenger (photo posted with consent from the 
patient) 
  

 
 
Online rotation activities include clinical case discussions and 
conferences, patient encounter simulation scenarios, interactive SGDs, 
and reporting sessions via Zoom and/or Google Meet. For patient 
encounter scenarios, students are tasked to make a video recording of 
simulated clinical history taking and physical examination with their 
family members as their patients, which is subsequently presented 
during SGD sessions Figure 3A. Some rotations do not require videos 
but discuss real-life written clinical cases virtually Figure 4. The most 
unforgettable experiences include a virtual patient encounter with a 
real patient in our Family Medicine rotation Figure 3B, and a virtual 
episiorrhaphy workshop on a chicken as a simulated reproductive 

organ of a postpartum patient during our Obstetrics rotation Figure 5. 
Some mobile applications, such as Touch Surgery and Docquity, are also 
useful.17,18 Meanwhile, quizzes and exams are completed at the end of 
rotations via Google Forms, Microsoft Forms, and/or Edmodo.  
 
It seems easy to handle learning online until you get to the point where 
actual skills have to be tested and practiced. Online learning has 
limitations on medical skills which require things to be felt, heard, and 
seen – all things that need to be tangible to practice the clinical eye. 
Despite all the challenges, there are also benefits. For instance, it is 
easier for preceptors to monitor attendance as well as for everyone to 
hear each other speak since voices are magnified through headphones, 
earphones, or speakers. Students can now easily go back and review 
the live online lectures since some professors allow the recording of 
online classes. The preceptors also give ample time for the students to 
prepare for their classes and exams. The pandemic blessed everyone 
with a deeper sense of understanding and consideration of individual 
struggles and personal life matters.9,10,12,19 
 
Figure 4. Screenshot images of interactive SGDs with preceptors via Zoom 
meetings during our Internal Medicine rotation. 
  

 
 
 

 
 
Figure 5. Virtual workshop and simulation of episiorrhaphy on a chicken during our Obstetrics and Gynecology rotation. 
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It cannot be denied that the past 11 months was an uphill climb with 
constant struggle to study and stay on track to become physicians. 
Nonetheless, this pandemic has brought medical school to our homes 
and has given us more time to reflect on the pressing national issues 
affecting the health of the Filipino people. It is also a great opportunity 
to find a deeper meaning on our chosen career path and a strong 
motivation to become better physicians in the future.  
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Deprived of the Sea: Being a Kenyan Final-year Medical 
Student During the COVID-19 Outbreak 
Innocent Wafula,1 Eunice M. Ong’era.1 

 

The Experience 
“If we continue to behave normally, this disease will treat us 
abnormally.” This statement by the Cabinet Secretary for Health in 
Kenya on March 22, 2020,1 nine days after the confirmation of the first 
COVID-19 case in Kenya, marked the beginning of months of never-
ending uncertainties. The Kenyan Government has since worked tooth 
and nail to stem the tide of the rising number of cases in the country. 
Social distancing, travel restrictions, regional lockdowns, and curfews 
all have been implemented at some point to curtail the spread. 
However, five months down the line, the war seems far from over; the 
country is still experiencing an exponential increase in the number of 
cases and fatalities from the disease. As of August 15, 2020, Kenya had 
a total of 26,334 confirmed COVID-19 cases and 465 fatalities.2 

 
We have witnessed the impact of the disease in Kenya go deep, beyond 
fever, dry cough, breathlessness, sore throat, and anosmia. It has left 
the country's economy hamstrung; the education sector inclusive. Just 
two days after the first case was reported (March 15, 2020), the 
government issued directives for the closure of all learning institutions. 
Millions of students have had their education disrupted. Online 
platforms have since been the dominant alternative platform for 
education, just like in other countries such as Italy3 and the United 
States,4 which were among the first to report upsurges of the infection. 
However, in a situation where most students barely have stable access 
to the internet and electricity, online education has been a source of 
inequalities in education that disadvantages the socio-economically 
underprivileged. 
 
For final-year undergraduate medical students, our journey in medical 
school has been anything but simple. Although the Kenyan medical 
education system involves six years of undergraduate study, the study 
period for our class has been extended by almost a year due to various 
external interferences, including industrial actions by lecturers and 
doctors. COVID-19 has yet been another interference. Barely three 
months shy of achieving our much-anticipated lifetime goal; the 
proclamation of our graduation, the classic head-to-head classes were 
halted. A bitter pill to swallow indeed. The adoption of online classes 
shone a ray of hope in our disconsolate hearts. Initially, it was exciting, 
being a new experience for most of us. Who wouldn't enjoy classes at 
the comfort of their home where the soft chair is more lenient to the 
gluteus than the school bench? Although the online platforms robbed 
us of the experience of physical interaction with our teachers, 
interacting with colleagues, working with peers and the sense of group 
solidarity among us, it did save some of us the embarrassment of 
raising face to face questions. It even provided a platform for some of 
the very shy of us (or those with the “purulent stuff” kind of questions) 
to type them on our keyboards. It gave us a rare chance of doubling 
up attending class while spending time with our families, which we 

hardly do with the busy schedules at medical school. With the extra 
time at hand, some of our colleagues even had an opportunity to study 
more and catch up on the areas that they had lagged behind, at least 
initially. 
 
Nevertheless, the experience came with challenges. To put it into 
perspective, our school is in Nairobi, the epicenter of the pandemic in 
Kenya. Immediately after the closure of school, I (the first author) 
travelled 200 miles by road to home in Kakamega. Here, there is no 
broadband or fiberoptic connection, and I heavily rely on mobile 
network providers for internet access. Even so, the mobile network 
coverage is not strong enough, and the most stable mobile network 
that I can use to access online classes is the most expensive. On 
average, I spend KES 100 (approximately $1 USD) on internet bundles 
to attend classes and access learning material for the day, which is of 
course a costly out-of-pocket expenditure for a student without a stable 
income. Besides episodic interruption of electricity is a norm; there was 
even a time when I lacked electricity for five consecutive days. Notably, 
such challenges are comparable to those experienced by medical 
students in other low- and middle-income countries (LMIC) such as 
Nigeria5 and India.6 Despite such setbacks, our class did not tire. We 
pulled out all the stops to ensure everyone's progression, including 
conducting a small fundraiser to support colleagues who would have 
trouble affording the internet. More so, just like in Italy,7 lectures were 
even recorded for future reference or access to those who could not 
attend the live sessions. 
 
Classes have never replaced the clinical practice in medicine. To quote 
Sir William Osler, “He who studies medicine without books sails an 
uncharted sea, but he who studies medicine without patients does not 
go to sea at all.”8 Unlike medical students in such countries as Thailand 
where Samuthpongtorn & Pongpirul reported having had the experience 
of seeing patients in the midst of the pandemic,9 we were deprived of 
the sea from the beginning. Justifiably, it would be hazardous to have 
us in the hospitals in the middle of an outbreak of a novel, highly 
infectious virus and a widespread shortage of personal protective 
equipment. Nevertheless, the essence of medical education is not to 
graduate, but to graduate when competent to provide patient care. We 
can only do so with adequate exposure to the clinical environment. 
Qarajeh et al. suggest that exposing medical students to the clinical 
environment during this period would improve their insight into their 
practice of medicine especially in periods of crisis, and they even 
endorse returning of US students to training after receiving infection 
prevention training.4 Is this an option for us? Is there room for online 
examinations and graduation as reported in the Italian medical 
students’ experience?7 Is it applicable in our setting? What will happen 
to those who cannot access the online examination platforms? What 
about our clinical experience? No one wants to be referred to as the 
'COVID-19-generation of medical graduates who lack basic clinical 
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skills.’ The uncertainties are many. Yet, it is the general wish of the 
final-year class to complete our education and join other healthcare 
workers in the country in providing care. 
 
Indeed, the uncertainties have created fear, anxiety, and despair, more 
so among medical students. Yet, we should not lose sight of the future. 
At the moment, perfect the art of watchful waiting and maintaining 

safety. The future is guaranteed if we are safe enough to experience it. 
Setbacks are just setups for comebacks. 
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The Vigil of Medicine 
Kiersten Kelly.1 

 

The Experience 
We were two fourth year medical students who poked our heads out of 
the tent at 2:00 am. The stars shone brightly and cascaded through our 
peripheral vision. We were at 12,000 feet elevation and had 2,000 more 
feet to climb before sunrise. We did all of the preparation we had done 
so many times before – boiled water for a couple packets of oatmeal, 
dressed in layers, checked and rechecked that we had everything. We 
flipped on our headlamps and began our ascent.  
 
Up and up we went, our breath becoming short and our legs fatiguing 
with the decreased oxygen. It was completely dark except for the small 
halo of light provided by our headlamps, so we couldn’t see where we 
had come from or where we were going, the cliffs that we were skirting 
or the rise in mountains beside us. We were just walking, up and up, 
blindly following the path that so many had taken before.  
 
Every once in a while, we turned around and saw the glow of 
headlamps that snaked up the mountain, curving with the switchbacks. 
Each individual was on their own journey, up the tallest peak in the 
contiguous United States, but at the same time, we were doing it 
together, walking the same path, striving towards the same goal.  
 
The last quarter of a mile was the most challenging. My quadriceps 
burned with every step, my hands were numb, and I couldn’t find my 
breath. The faint glow of light behind the mountains now revealed the 
silhouetted peak we were ascending. The view was already beautiful. I 
turned to my friend and asked, “Do we have to go all the way?” 
 
She simply said, “Yes,” and we kept going.  
 
As we were about to summit, an older gentleman was already on his 
way down. He told us we wouldn’t be able stay for long because the 
wind at 14,508 feet would cut through our layers of clothing. He was 
right. Once on top of the giant boulders that comprise Mt. Whitney, we 
spun around and took in the vast expanse of surrounding mountains 
and valleys before we started our descent, already preparing for the 
next passes we would encounter. This was Day 4 of our 21-day 
backpacking trip to complete the John Muir Trail, which for us totaled 
250 miles, ranging from Mt. Whitney in the south to Yosemite in the 
north. Our journey was just beginning. 
 
The moments when I turned around and saw the line of headlamps in 
the clear night as we ascended the highest peak resonated with me 
profoundly. It looked like a vigil up the mountain and I immediately 
thought of the path of medicine: we follow a trail and can’t always see 
where we are going or how difficult it is going to be. People have been 
there before and more will come after, each generation of new 
providers following in the same footsteps but making them their own. 
 
I was also reminded that the journey of medicine is one fraught with 
challenges. Before the COVID-19 pandemic, the pressure on physicians 

was already incredibly high, and more providers were experiencing 
emotional and physical exhaustion along with burnout, resulting in an 
estimated 400 physician suicides each year.1 Among medical students, 
burnout has also been shown to develop over the course of training, 
with emotional exhaustion increasing substantially after starting clinical 
clerkships.2 Personally, there were times during my training when I did 
not know if I would be happy in this profession. I had spent so long 
studying and working that all of a sudden, it very much felt like a trap. 
If I was exhausted after a day in the hospital or clinic as a medical 
student, I asked myself – how would I make it through residency when 
my workload and responsibilities would increase exponentially? I 
wondered if all it took was one misstep on the trail before I hurdled 
down the mountain towards inevitable burnout. 
 
Then I remembered that I am not alone on this vigil. Residents and 
practicing physicians continue their journeys because they know 
medicine is not one peak or one diploma, but rather thousands of steps 
through many summits and valleys. I remember that despite the stress 
and the toll of this path, medicine is the most meaningful way that I 
could spend my life. I am inspired by my colleagues and mentors who 
have each chosen to put the lives of others in front of their own. I am 
inspired by my patients who, despite all of the barriers, showed up to 
receive care or who are pushing through some of the most difficult 
experiences of their lives.  
 
To the newer medical students, welcome. You are part of the vigil, the 
string of headlamps that snake up the mountain, the journey that you 
will take one day, even one heavy step at a time, in the pursuit of 
science, empathy, and better health for our communities. Sometimes, 
particularly when the trail is intimidating or even isolating, it is better 
to focus on the small halo of light in front of you. Take comfort in 
knowing that many have passed before you but that it is 
simultaneously your own climb, your own struggle against your mind, 
your body, and the flood of life paths you suddenly realize you could 
be walking instead. Also, do not be afraid to take a moment to look 
behind you. Already there are more people with headlamps wishing 
they were in your shoes. In the 2019-2020 academic year, over 53,000 
applications were submitted to United States medical schools, and just 
under 22,000 students matriculated.3 Take a deep breath, find your 
shooting star, and remember that you have been training your whole 
life for this journey and the ascents to come. Hold onto the strength of 
your first steps and the reasons you started. I hope you never 
underestimate the importance of a nutritious breakfast, supportive 
shoes, and a good friend who encourages you to keep going. The climbs 
are worth it. 
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Hurricane Kids: Impact of Socioeconomic, Public Health, 
Medical Education, and Natural Disasters on a Doctor in 
Training 
Kate Young.1 

 
The Experience 
My first year of residency would have been complete by July 2021 if the 
COVID-19 pandemic did not cause shutdowns of hospital clerkships, 
United States Medical Licensing Exam (USMLE) centers, and subsequent 
major revision of national licensing mandates. If I could measure 
impact of adverse life events by Saffir-Simpson hurricane scale1, I would 
grade this setback at the end of my medical school journey as the 
lowest (Category 1) and the one at the beginning as the highest 
(Category 5). Having your plans derailed by circumstances outside of 
your control feels different when you are fighting your battles alone or 
when the harm is not done by someone you trusted unconditionally. 
The excitement of medical school acceptance news faded the day my 
child and I found ourselves in a state of emergency. Everything we had 
was gone in an instant without a warning; everything had to be rebuilt 
from ground zero going forward. A family member seized our savings 
and belongings, cancelled credit cards, and locked us out of the home 
we owned.  An investigation was started, but as a sole immigrant with 
my support network left behind in my home country, I had no one to 
turn to for help.2 Nonetheless, I was determined not to let another 
person’s duplicity obliterate my dream of becoming a doctor and asked 
the Dean for deferment. I cut my premed classes short, secured a job, 
hired an attorney to file for divorce and to recover stolen assets, moved 
into a new house, and applied for a student loan. A year later I was in 
Dominica for my white coat ceremony. A doctor once told me that they 
call us Caribbean medical school graduates ‘hurricane kids’ and I recall 
wondering what he meant by that. 
 
Dominica is an island in the Lesser Antilles known for its pristine 
landscapes (See Figure 1), hurricane history, and high per capita 
incidence of centenarians.3 It has claimed the world’s oldest citizen,4 
Ma Pampo Israel, who passed at the age of 128. While Dominicans 
thrive in their surroundings,5 I was substantially impacted by their 
microworld of multidrug-resistant Pseudomonas aeruginosa, 
Helicobacter pylori, and mosquito-born viruses.6 I grew up in Russia 
and made it through the era of rationed food, held-back wages by 
corrupt politicians, and frequent power and water outages. However, 
the public health policy was robust and proper healthcare was 
accessible to all. I learnt to function in an under-resourced 
environment, but although I like to think I have a strong immune 
system considering my extensive worldwide travels, I still succumbed 
to tropical heat and poor sanitation.7,8 Dengue fever confined me to bed 
for 2 weeks in the first semester of my academic year. My first ear 
infection assumed a chronic state and progressed to malignant 
mastoiditis in the third semester. Bouts of gastroenteritis and dysentery 
led to hypovolemic shock and hospitalization in the fourth semester, 
and  the  ensuing  peptic  ulcer  required  4  trials  of  triple antibiotic 

Figure 1. Dominica, the Nature Island. Hurricane kids on treacherous 
expedition to the Boiling Lake. Like my medical school journey, the view 
from the top of the dormant volcano was worth the climb. 
 

 
 
therapy. The second-year of learning was further enhanced by the 
hurricanes. I lived through the aftermath of the tropical storm “Erika” 
which has left 30 people dead, and the rest of 17,000 without electrical 
power and drinking water for months.9 We were evacuated to a nearby 
island and then returned to Dominica to partake in the international 
aid efforts treating traumatic injuries and opportunistic infections. Two 
years later, Hurricane “Maria” caused the deaths of 3,000 Puerto Rican 
and 65 Dominican individuals and rendered 85% of Dominican 
population homeless.10 At this timepoint, the administration quit 
restoration efforts and relocated the campus. 
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I was looking forward to the peace and comfort of familiar surroundings 
as the next two and a half years of school were scheduled to take place 
in Florida, USA. Unfortunately, my return home was not as peaceful as 
I had hoped. I was pulled into a child custody litigation and had to 
defer my clinical rotations. We subsisted on student loans and could 
not afford an attorney, so fighting for my son’s well-being ‘pro se’ 
turned into a full-time job. In the end, even the petition to relocate 
with a minor was denied. With nothing more to lose, I moved across 
the state to resume school and then drove 10 hours every other 
weekend to take care of my son. I was chronically exhausted and sleep-
deprived11 but I focused on my dream and made time to engage in 
research and present my findings at medical conferences. I received 
honors in my core clerkships, published my research, and passed the 
board exams. When the Florida governor issued a state of emergency 
in the face of approaching tropical storm “Irma”, I calmly evacuated to 
Georgia. I stopped wondering about the meaning of ‘hurricane kids’ a 
long time ago; it is an epithet describing young adults whose resilience 
and compassion had been elicited and magnified by surviving disasters. 
I spent countless hours in classrooms, libraries, labs, and hospitals 
working hard to become what my Dean’s Letter qualifies as ‘an 
excellent physician’, yet I do not owe my quality as a doctor to 
textbooks and question banks; I owe it to taking chances and learning 
from my experiences.  
 

A year into the pandemic, travel and social gatherings are still 
forbidden, the death toll continues to rise, and politicians on television 
explain away the pervasive chaos with mantra of “unprecedented 
times”.12 People ask me ‘When is this going to end? They say to me 
“You are the doctor, you should know”. What I do know is that ‘social 
distancing’ is not nearly as hard as ‘social isolation’ and that there is 
abundance of destitution in the world. I know the rigor of the medical 
school curriculum is real, and the demand for grit does not end after a 
trauma surgery rotation, USMLE exams, or a viral pandemic. None of it 
gets better with time; we-human beings-get better at facing challenges. 
Resilience and compassion are best forged in the heat of the real world. 
For a word of comfort to sound genuine, for a treatment plan to be 
reasonable, for a patient to believe in it and remain compliant with it. 
It is incumbent on us as physicians to cultivate these qualities early in 
our careers in order to help other people trapped in an ailing body, or 
a bad socioeconomic situation.  
 
These are ‘unprecedented times’ for the medical education as well.13,14 
As the USMLE Step 1 was demoted to pass/fail and Step 2 CS was 
annulled altogether, medical students were freed from subjecting their 
lives to chasing an anonymous score at the expense of mastering a very 
multifaceted field of medicine and serving the community. Explore, lead, 
advocate, turn negatives into a positive, and you will learn to truly heal others. 
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Cultural Placement: My Experience in a Remote Fly-in 
Indigenous Community in Northern Ontario, Canada 
Sebastian R. Diebel.1 

 

The Experience 
Northern Ontario (NO) is a geographically vast land that is located in 
the province of Ontario in the country of Canada. In order to provide 
perspective, it is the size of Germany and France combined, yet possess 
a comparatively minute population of 840,000 people.1 The Northern 
Ontario School of Medicine (NOSM) was created in 2005 and was the 
first new medical school created in Canada in over 30-years.1 The school 
was created using a unique approach that involved engaging 
community stakeholders with the key concept of social accountability 
in mind.2 Social accountability as it pertains to medical schools is the 
idea that the medical institution has an obligation to direct the 
education, research, and services that they are instructing towards 
addressing the needs of a community, region, and nation that they are 
serving.2 The social accountability mandate highlighted the importance 
of serving the population of NO, including Francophone (individuals 
who speak French) and Indigenous populations. Indigenous 
populations represent approximately 4.4% of the population of Canada, 
however, when looking at a NO context the population is approximately 
23% in the Northwest and 11% in the Northeast regions of Ontario.2 As 
a result, NOSM, in collaboration and partnerships with Indigenous 
stakeholders created an Indigenous health curriculum that involves 
didactic learning, as well as a mandatory cultural competency 
placement for a one-month period of time in an Indigenous community 
that takes place at the end of the first year of studies.3  The following 
is my experience of a one-month cultural competency placement in the 
Oji-Cree community of Kitchenuhmaykoosib Inninuwug (KI) First Nation, 
also known as Big Trout Lake in English (Figure 1). The First Nation of 
KI is a remote community that has a population of approximately 1200 
people. The community is located south of the Hudson Bay on the 
shores of Big Trout Lake and does not have road access.4  
 
After an entire day of travel, my classmate and I were sitting on a small 
airplane looking down into the vast landscape of NO. As we began to 
approach the First Nation community of Kitchenuhmaykoosib 
Inninuwug various thoughts were going through my head. Although I 
was familiar with some First Nation communities, I had never been to 
an Oji-Cree community. As a result, I sat pondering. What would the 
community be like? What language would people be speaking? What 
are the health needs and challenges of this community? Before I knew 
it, we had landed on the dirt runway and had arrived in 
Kitchenuhmaykoosib Inninuwug.  
 
After we landed, we were able to find a community member to drive 
us from the airport to our accommodations, a modest little building 
that was not far from the community school. Shortly after we 
established our rooms, we did not have any direction as to  what  our 

Figure 1. Map of Ontario Depicting the Location of Kitchenuhmaykoosib 
Inninuwug First Nation. 
 

 
Legend: Source, Google Maps®  
 
next day would look like. The following day, we woke up, attended our 
distributed learning session, and shortly after presented ourselves to 
the community nursing station. Although the nursing station was not 
expecting us, they quickly made us feel at home. We were integrated 
into the operations quickly. This involved speaking with doctors who 
locum in the area, attending appointments with patients, and 
performing procedures such as phlebotomy, obtaining vital signs, and 
shadowing physicians during medical appointments. As a first-year 
medical student this was the first patient contact that I had experienced 
in the role of medical student. It is interesting to note that the first 
patient interactions I had in my medical school career may also be the 
most unique in both a cultural and rural manner. Culturally, I was 
exposed to a wide range of patient preferences. Some patients were 
open to Western medicine, whilst others were more hesitant and 
preferred some traditional methods of healing. From a rural standpoint, 
it is of note that the nursing station did not have any diagnostic imaging 
available. This adds an entire new layer of complexity to the paradigm 
of care as patients need to board an airplane and go to the community 
of Sioux Lookout located 426 kilometers to the south. By observing the 
physicians and being a part of interactions, I gained an appreciation for 
the importance of a thorough physical exam and making difficult 
clinical decisions. As a person, it made me feel grateful for having lived 
in areas with easy access to medical care. As a student it made me 
eager to want to continue my studies and continue to learn more about 
medicine in a clinical context. 
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Outside of medicine, we were able to spend time with community 
members and learn about the culture and traditions of the community. 
Personally, I found the distribution of language to be interesting as it 
appeared to me that the elders in the community almost exclusively 
spoke Oji-Cree, whereas the younger generation appeared to be fluent 
in both Oji-Cree and English. As we were not from the community, some 
community members were curious as to who we were and what we 
were doing there. The curiosity quickly led to members being friendly 
and welcoming. Some members were excited that we were present and 
insisted that they show us around their community. They were very 
proud of the community and what it had.  
 
Although the crux of this placement was of a cultural nature, my 
classmate and I were able to participate in a pan-community Hepatitis 
screening project with a PhD researcher from the University of Toronto 
(Figure 2). My involvement in this activity afforded me the opportunity 
to understand medicine from a cultural point of view that I had never 
experienced before. I had discussions with individuals that had a 
completely non-western view on medicine and preferred to speak in 
heir Oji-Cree language. To me this was an experience that I will 
remember and take with me for the rest of my medical career. I 
particularly found it interesting that many participants stated to myself 
and the team that they attended because it was asked of them to 
benefit their entire community. Their Chief and Council had requested 
for every individual to be tested for the safety of the community and 
almost everyone complied, even if they personally may not have 
benefited, as they knew it was best for their community. I found this 
to be very interesting and it was explained and apparent to me that 
everyone coming together for the benefit of the entire group, a 
collectivist ideology, was very much ingrained within the culture. I 
believe this cultural ideology of collectivism can be transferred to the 
larger exterior population and it made me want to think more about 
the importance of global and public health with the need to benefit the 
many and not just the few.  
 
The experiences that I gained during this cultural competency 
placement were extremely unique and advantageous in keeping with 
the spirit of reconciliation.5 Although there is still much work to be 
done, Canada has recognized the injustice that Indigenous peoples 
have faced. Currently, attempts  towards  reconciliation  between  the  

Figure 2. Me Assisting in the Pan-Community Screening Event. 
 

 
 
Government of Canada and Indigenous populations are underway.5 I am 
pleased that I attend a school that works in the spirit of reconciliation.  
 
I thoroughly enjoyed my placement in the Oji-Cree community of 
Kitchenuhmaykoosib Inninuwug. I gained insight and perspective that 
involved feeling humbled and thankful, all of which was done in the 
spirit of reconciliation. The transferable lessons for both myself and the 
broader medical community involve the need to remain culturally 
sensitive and humble in order to best serve Indigenous communities. 
This is particularly true for anyone studying medicine in countries with 
colonial legacies such as Australia, Canada, and the United-States.3  
 
I am fortunate to attend a school that is rooted in social accountability 
and has a strong desire to improve the health of the various 
populations it serves including Francophone and Indigenous 
populations.  I have taken life-long lessons with me and I believe that 
students who wish to serve Indigenous populations should spend time 
during their formative training to understand the intricate cultural 
workings that are at play. This is an experience that I will take forward 
through the remainder of my medical journey.  
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COVID-19: Not a Positive Test Result, but a Positive Outlook 
Jae H. Yoo,1 Nathaniel P. Mercer.2 

 

The Experience 
The year 2020 has been nothing short of terrible, leaving society in a 
state of quandary successfully putting a foothold for many years to 
come. Indeed, it is no secret that the world has been anticipating the 
end of a treacherous year. As the year 2021 commences, collectively, 
we have welcomed this New Year with higher hopes and optimism like 
never before.1 The series of events that occurred in 2020 — a nerve-
racking Presidential election in the United States and intense wildfires 
in Australia, to name a few, while egregious on their own accord, 
seemingly appear minute compared to the worst of all: COVID-19.2 The 
RNA virus that stood out amongst its own kind led to a worldwide shut 
down leaving millions without work.3 Despite what seems like a scene 
from the movie Contagion, 2020 was not without silver linings. You just 
have to look for it. 
 
“Now more than ever we need your talent, your energy, your resolve 
and your character,” said Dr. Fauci to new medical graduates at the 
height of the pandemic.4 Dr. Fauci’s words encapsulated a nation-wide 
push for more physicians and healthcare workers to assist on the 
frontlines as we battled a truly unprecedented virus. As a result, 
medical school applications have risen nearly 18%, which is truly 
uncharted territory.4 We believe that the spike in medical school 
applications can be seen as a diamond in the rough, metaphorically 
representing a positive outcome from the COVID-19 pandemic. It is easy 
to focus on what was lost during this year, but we should have high 
hopes for the future, as people have been inspired and motivated to 
learn more about medicine and contribute to the overall health of 
society with the intentions to prevent a COVID-type situation from ever 
catching us flat-footed again in our lifetime. 
 
It was a year to reconnect with things that we lost over time. All over 
social media, families and friends stuck in quarantine together used 
this time to escape to the kitchen and subsequently turned it into a 
bakery. There were stories that, despite not making the front page, 
warmed the hearts of millions — “Quarantine saved my marriage”. Once 
a lost form of communication, especially among the millennial 
generation, phone calls became prevalent again, and with the help of 
Zoom, virtual “drinking” ensued. Moreover, as a society, we began to 
utilize and focus on what we had rather than delving into what we 
want. Some would argue that we had no choice, but we believe this 
was a prime example of humanity demonstrating resilience and 
adaptability in the face of adversity. Board games and puzzles allowed 
us to channel our inner-childhood again, while kettlebells and tension 
bands kept our mind-body connection tethered just long enough to 
outlast a nation-wide shutdown. Once the world completely opens up 
its arms to society again, it will be interesting to see how people 

readjust to the ‘new normal’. Some may feel reluctant to assimilate 
back into old patterns and the old way of life for fear of COVID-19, but 
perhaps the majority will re-enter society with a new appreciation of 
life instead. Notably, COVID-19 appeared to have directly caused a 
reduction in CO2 emissions.5 With fewer cars on the roads and people 
working from home, there is less traffic congestion, which has resulted 
in an 8.8% drop in global CO2 emissions when compared to the same 
period in 2019.5 It is no surprise that when the world opens its arms to 
society again that our interests will likely shift back to what consumed 
our former minds but it is also encouraging to hope that perhaps we 
can see people playing chess in parks again. 
 
The devastating losses we have endured this year will forever leave a 
hole in our hearts. The racial injustice we continue to face rages on. 
However, 2020 has left us with room to breathe. With a tumultuous 
year behind us we can now strive to enact everlasting change for the 
betterment of society. We have neglected the culture and ways of life 
of others for years. The malicious events of the year 2020 opened our 
eyes to such atrocities which will hopefully result in strides towards 
inclusion and unification rather than disassembly. Xenophobia against 
Asian Americans as a direct consequence of COVID-19 was at an all-
time high.6,7 In spite of this, Parasite won the Oscar for best picture — 
a first for an international and Korean film. The Bangtan Sonyeondan 
craze continued globally and was featured as Time Magazine’s 2020 
Entertainer of the Year.8 Moreover, history was made when the United 
States saw its first woman of color and Asian American Vice President, 
Kamala Harris, elected amid the Black Lives Matter protest. Collectively, 
the public marched the streets for a singular movement to combat 
racial and LGBTQ discrimination in hopes for a better future for all. In 
May 2020, Crayola announced its release of a new set of crayons that 
will allow children to better reflect the world.9 Despite COVID-19 placing 
the spotlight on the atrocities that are still prevalent in today’s society, 
we must ride the momentum of the major movements for racial and 
LGBTQ justice through 2021 and beyond as we strive towards a better 
world. 
 
Needless to say, 2020 was a whirlwind and will likely have its own 
chapter dedicated to the history books in the years to come. It was not 
a year to check things off of a bucket list. Instead, it was a year to 
count our blessings and find value in simple things; baking banana 
bread, connecting with friends and family, being fully present, and 
realizing how short life is. It was a year to be grateful for all we have 
and knowing that is simply enough. It was also a year that may serve 
as a catapult into a more progressive, accepting, and promising world 
for medicine and humankind alike. The year 2020 was not easy, so 
remember to commend yourself for making it this far. 
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Coping Strategies for Medical Students During the Pandemic: 
A Nigerian Perspective 
Toluwalashe Soyemi.1 

 
The Experience 
SARS-CoV-2 (COVID-19) was declared a pandemic on March 12, 2020 by 
the World Health Organization (WHO).1 For many medical students in 
Nigeria and all over the world, it was clear that there was about to be 
a major shift in the upcoming months, not just in the academic 
community, but also in our everyday lives. While anxiously waiting, the 
first cases were identified in Lagos, Nigeria in late February 2020.2 
 
In Nigeria, the medical curriculum is intensive with very little time 
reserved for breaks and holidays. For example, in my last 4 years of 
being a medical student in a state-run institution, the only major official 
breaks we received have been for public holidays. After exams, there 
is no official break and students resume classes almost immediately. 
 
Soon schools, banks and other major institutions were shut down and 
the first lockdowns were imposed in Nigeria.3-4 It was therefore no 
surprise that there was a strange combination of relief - from the 
exhausting work at medical school; and fear of what was coming next. 
Ideally, the average medical student in Nigeria attending a public 
academic institution spends more than the initial 6 years in university. 
This is due to a number of reasons including ‘academic staff strike’ and 
accreditation issues. Since the time in school would therefore be 
prolonged, the initial thought of students was that this indefinite break 
should be put to best use. During this time, medical students’ concerns 
were mostly related to fear and anxiety, because of the incorrect 
information about the virus which has circulated online. 
 
More than 6 months after this, medical students in Nigeria have 
developed several coping strategies in their respective ways of 
choosing how to spend their time. This classification of what medical 
students were doing is simply built on my personal experiences, as 
well as informal interactions with other medical students on their 
perceptions as to how they are coping during this pandemic.  
 
On the third week of March 2020, The National Universities Commission 
declared all tertiary-level institutions to be closed down causing a halt 
in all academic activities.3 Although plans were immediately made by 
some medical institutions to explore online platforms for academic 
engagements, the effectiveness of these platforms is still under 
scrutiny.5 Nowadays, the break has made significant vicissitudes in the 
medical school curriculum. The effect of COVID-19 pandemic on medical 
students’ education in Nigeria could therefore be considered 
significant, causing a disastrous effect on performance in examination 
post-pandemic and competency of the future healthcare professionals.5 
Even during this time, based on the interactions I had, several medical 
students have not totally neglected their academic responsibilities. For 
instance, many students like myself, are in the same position as a 4th 
year medical student in Lagos State University College of Medicine who 
were about to take their second professional exams, but these were 

postponed due to the pandemic. This break had been an opportunity 
for us to prepare more and focus fully for the upcoming exams. Others 
took up internships in local clinics in order to build professional 
experience and to perhaps help themselves during their clinical 
courses.  
 
Many medical students have also taken this opportunity to contribute 
towards tackling the pandemic in their own way. Some have been 
volunteering in projects for community outreach & sensitization of the 
virus with the donation of relief packages including food items, face 
masks and sanitizers.6 For example, since the pandemic onset, I have 
been supervising Protostar Initiative. This project provides free online 
mental health services (therapy and counselling) to women, girls and 
teenagers who have been affected by the pandemic,  by connecting 
them to volunteer mental health professionals from the comfort of their 
own homes.7 Medical students contributing towards social impact is 
not a surprise, as medical students all over the world have long been 
taking up initiatives to  tackle problems; for example, the student-led 
International Federation of Medical Students Association (IFMSA) which 
is WHO-recognized partner and has led several projects contributing 
towards betterment of global health.8 Evidently, when students are 
active in these groups, they develop skills  such as advocacy, 
communication, public health campaigning, and the ability to work with 
multi-disciplinary teams.8 
 
It is generally known that the medical curriculum plays a major role in 
preparing students to be professionals in their field of expertise. 
However, it plays a lesser role in helping students develop their 
potential and skills in areas of leadership, team collaboration, and 
advancements in the area of social impact. Using myself as an example, 
I have volunteered for different projects and worked with different 
organizations. This has helped develop my personal and professional 
skills over time. Knowing that the medical curriculum is insufficient, 
many students have taken this time to be more intentional about their 
growth, apart from the academia. Many are taking online courses, 
learning new languages and engaging with other sectors (businesses 
and other non-medical organizations). A handful of students has been 
engaged in research by publishing papers and articles, while others 
have read self-improvement books. 
 
Medical students have leveraged their free time by building their 
capacities and professional growth. In fact, local medical associations 
have played a number of roles in this. Nigerian Medical Students 
Association (NIMSA) is the umbrella body of over 60,000 medical 
students in the 38 medical schools in Nigeria, is affiliated with IFMSA, 
and is the student arm of the Nigerian Medical Association. They have 
been key players in contributing to the capacity building and personal 
development of their members; both having organized shared learning 
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opportunities such as research writing, accessing global opportunities 
and CV writing, for their members.  
 
The medical curriculum is one that is quite intensive and so, not much 
leisure is given to medical students during their training. At these 
times, many students, especially those in their clinical training, have 
undoubtedly used this opportunity to spend more time involved with 

self-improvement plans such as research, volunteering, or reading. This 
has shown how medical students can be resourceful in times of crisis. 
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Medical Electronic Devolution 
Michael J. Olek,1 Linsey Bui.2  

 

The Letter 
The hype in the 1980s promised that computers were going to make 
our lives easier. Computers and artificial intelligence (AI) were 
supposed to revolutionize medicine. In some areas they have: a 2019 
article in Lancet Neurology detailed results showing “long-term 
activation of a 4- limb neuro-prosthetic exoskeleton by a complete 
brain–machine interface system using continuous, online epidural ECoG 
(Electrocorticography) to decode brain activity in a tetraplegic patient.”1 
Having laboratory information and radiologic studies available at your 
fingertips is also a wonderful application of this technology, as is the 
ability for physicians to send most prescriptions electronically to a 
pharmacist, who can also now track patients digitally. 
 
I graduated osteopathic medical school in 1989 and did not contend 
with computers for most of my training; the first publication from the 
Institute of Medicine on computer-based patient records was in 1991.2 
Cost was a prohibitive factor in early expansion of the electronic 
medical/health records, but as more hospitals came online, the Health 
Insurance Portability and Accountability Act (HIPAA) of 1996 was passed. 
As of July 2017, electronic health records (EHR) were being used by 86% 
of offices and 80% of hospitals had adopted a certified EHR.3 Later, the 
Health Information Technology for Economic and Clinical Health Act of 
2009 provided $27 billion of federal incentives, prompting doctors to 
quickly adapt to the EHR.  
 
I can remember performing rounds in the hospital as a 3rd or 4th-year 
student; if there was an interesting case on another team, I went to 
the paper chart and read about the case. During my residency, 
computers were only used for placing orders and retrieving lab values. 
During my fellowship, computers advanced to a degree that we could 
look at radiological studies digitally rather than lugging several pounds 
of film from the radiology suite, if in fact the studies could be located. 
Later, as an attending, I would often admit patients to my service and 
leave the service before I knew the outcome from our initial assessment 
of the patient. I would keep the medical record numbers of these 
patients and in a week or so, I would look into their EHR to see whether 
my initial diagnosis was correct, what the treatment was, and how the 
patient responded. Technically, this was in violation of HIPAA policy, 
but seemed logical to someone wanting to learn more about medicine. 
 
Fast-forward to 2019: were the wonderful advances of computers in 
medicine a success? A recent study in Mayo Clinic Proceedings gave 
the results of a research project from Stanford, Mayo, and the American 

Medical Association (AMA).4 They surveyed over 5,000 physicians every 
3 years on topics related to physician burnout. The burnout rate for 
physicians was 43.9% compared to 28.6% in the general population. The 
study also found that physicians spend 1-2 hours on medical records 
and paperwork for every hour spent with patients, and an additional 1-
2 hours daily of personal time on medical records-related activities. The 
usability scale score went from a high of 93% for Google to a low of 
45% for EHR, which gave it an “F” grade. The top 3 major causes of 
physician burnout were 60% for bureaucratic demands, 34% for long 
hours, and 32% for EHR. In terms of the EHR, the main contributors to 
the high burnout score were the emotional exhaustion score and the 
depersonalization score. 
 
In addition, EHR data breaches are escalating. In a November 2019 
article in The Guardian,5 a Google employee became a whistleblower 
about medical data transfer wherein the company made a deal with 
Ascension Healthcare to have 50 million medical charts transferred to 
Google. Neither patients nor physicians were aware of the deal and the 
medical records were not de-identified, so not only was the medical 
data transferred but patients’ names and addresses were also attached. 
In contrast, I was recently on a disciplinary board where a medical 
student was punished for looking into an EHR for a case in which he 
was not directly involved. As stated above, I have no problems with 
medical students or physicians reading other patients’ medical records, 
as long as it is for medical education and not for personal gain or 
notoriety. It seems that if one person violates the medical privacy rights 
of a patient he is chastised and punished, but if a global multi-billion-
dollar company with 114,096 employees violates the medical privacy 
rights of 50 million individuals, there are no significant consequences.  
 
I know that we will never eliminate electronic health records and cases 
of people and/or companies downloading medical information for 
profit, but I would encourage medical students and physicians to stand 
up for medical education and have HIPAA reflect the positive aspects 
of accessing electronic medical records for educational purposes. In my 
opinion, there should be some legal reform to reflect the inadequacies 
of the electronic health record and the balance of the educational value 
to the medical student. 
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Providing Health Information on Social Media: What is the 
Limit for Medical Students? 
Enrico Manfredini.1 

 
Social media plays several important roles in medicine.1 Doctors use 
Instagram®, Twitter®, TikTok®, and more to share successful stories 
and new treatments, and hospitals use social media to provide health 
information to patients. Medical students are important and influential 
participants in the digital world because they are young, they dominate 
social network resources, and they have high engagement power. How 
do medical students use their digital media abilities and knowledge to 
disseminate health information to patients and the general public, and 
what are the limits and best practices for them to share health 
information on these platforms? 
 
There is an abundance of videos shared on social media of medical 
students at home or in a hospital setting. Some of these videos depict 
medical students presenting the most probable diagnosis for a given 
symptom, trying to diagnose skin conditions that others have shared 
with them, and reacting to people treating their conditions at home 
with non-evidence-based methods. In other videos, students list 
possible causes for relatively straightforward conditions such as 
constipation, acne, and nail abnormalities, and teach users how to treat 
them. These are some of the innumerous examples available from 
medical students and physicians.2-5 

 
A potential issue related to posting health-related content is that 
medical students may be providing inaccurate information without a 
medical license or the legal right to practice medicine. Importantly, 
many of these videos do not include a recommendation to consult a 
physician, a warning against self-medication, or recommendations for 
additional research about a condition through official sources like 
health institutions and government websites.2-5 Moreover, these 
disclosures and other recommendations are required to meet basic 
ethical and legal standards that are part of several social media 
guidelines for healthcare professionals,1,6-7 including themes such as 
maintaining patient confidentiality, giving medical advice via a proper 
doctor–patient relationship, and more. The importance of these 
recommendations for sharing health information on social media have 
become particularly evident during the COVID-19 pandemic because 
some social media platforms detect posts about COVID-19 and 
recommend that users who view these posts visit healthcare 
authorities’ websites for accurate information.8 Failure to recommend 
official resources to users of social media may lead people to a delayed 
understanding of the condition and seeking medical assistance. For 
certain diagnoses, such delays can make a significant difference in 
prognosis. 
 
Many social media posts and videos are intended to be entertaining, 
particularly in the new application, TikTok®.2 Entertaining soundtracks 
and figures broaden the audience and present information in a 
straightforward manner; however, the light tone may lead patients to 
perceive symptoms and diseases as less serious than they are. For 

instance, constipation could be due to a relatively simple etiology such 
as a low-fiber diet, but it could also be the result of a severe and 
complex condition such as a gastrointestinal neoplasia.9 Similarly, nail 
abnormalities could be caused by a micronutrient deficiency, but they 
could also be caused by chronic renal disease. 10 Such distinctions are 
most appropriately evaluated by professionals in a healthcare service 
environment rather than by patients or medical students on social 
media. Establishing a diagnostic hypothesis and resulting treatment is 
an intricate process best made in person by a professional. Therefore, 
social media users looking for information about a condition should be 
instructed to seek medical assistance rather than to self-medicate.  
 
A factor that contributes to a deficiency in health information from 
social media is the brief nature of social media, including posts, one-
minute videos, and “stories.” Longer options exist but are less 
attractive to users because of the large quantity of information to scroll 
through. Similarly, social media users generally do not watch videos or 
read posts multiple times to make sure they have absorbed all the 
content. The brief attention span of social media users shapes the way 
in which content is structured and determines what information gets 
shared, including medical information. Notably, deciding what 
information to share is a problem that is not exclusive to social 
networks. For example, researchers who write an article about a study 
must carefully select what information to include, to respect the word 
count provided by the journal and preserve the content, which is not 
an easy task.  The same challenge, but often to a greater degree, is 
encountered when creating online content because some ideas and 
cases cannot be expressed or discussed accurately in a brief time, 
hence some information always gets lost in translation to a public 
audience. 
 
Medical students should carefully consider what information to share 
on social media and how to share it. Rigorous criteria must be applied, 
and students must take responsibility for the content provided as any 
healthcare professional would. One of the many benefits of social 
media is the ability to share information about a disease or condition 
with the general population in an accessible way. Social media can be 
used to raise awareness, combat misinformation, provide patient 
support, answer common questions, engage with patients, and more. 
However, no treatment, conduct, or medication should be 
recommended collectively or individually by medical students on social 
media other than instruction to consult a physician and not to self-
medicate. In addition to this limit, it is essential for medical students 
to provide reliable sources of information for public reference. Students 
can provide internet sources in which the information has been filtered 
and simplified by experts in the field, such as WebMD®, Mayo Clinic®, 

or the Health Information portal of the National Institutes of Health 
(NIH). 
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In conclusion, social networks are a significant source of medical 
information and will continue to be relevant in the future. They should 
not be disregarded as a source of medical information; however, the 
information shared and the ways in which information is shared must 
be regulated to ensure patient safety and protection. This regulation 
already exists to some extent, given that there are several guidelines 
on using social media for doctors and students available; however, 
these guidelines are not strongly implemented across institutions and 

most schools do not include them as mandatory in their curricula, 
leaving the door open for potential misuse and spread of 
misinformation. For example, schools could offer classes or information 
about how their students should conduct themselves if they are 
creating online content. 
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Letter to the Editor Regarding “Hypertension Awareness, 
Treatment, and Control in Mexico: An Opportunistic Medical 
Student-led Blood Pressure Screening Campaign – A Cross-
Sectional Study” 
Patricio García-Espinosa.1 

I have read, with great interest and curiosity the article entitled 
“Hypertension Awareness, Treatment, and Control in Mexico: An 
Opportunistic Medical Student-led Blood Pressure Screening Campaign 
– A Cross-Sectional Study” by Yamamoto-Moreno, JA et al.1 As the 
current leader of a special interest student group focused on neurology 
(GECEN) it was a pleasure for me to find an article that promoted a 
campaign to raise awareness of high blood pressure and its relationship 
with other diseases. One consequence, stroke, is particularly significant 
to me, and it was an even better surprise to find that the study was 
performed by several medical colleagues in different hospitals in my 
country (Mexico).  Therefore, to me, it seems remarkable that high 
blood pressure, which is also known as “the silent killer” is highly 
prevalent in Mexico where it is established that more than 30% of 
Mexican adults are affected yet 40% of them do not even known that 
they have hypertension.2 So, this is where the recognized association 
of arterial hypertension as the most important individual risk factor for 
stroke development comes in and, where I find the campaign and 
subsequent study carried out by  these colleagues, highly noteworthy.3 

 
Among the activities that I have carried out over six years as a member 
of this group, we have focused on stroke prevention in different 
settings. For example, efforts have been specifically targeted to patients 
of the university-hospital “Dr. José Eleuterio González” from the 
Universidad Autónoma de Nuevo León (UANL), where I am performing 
my internship, and which has been my second home for the last three 
years. At the end of the day, the efforts and awareness campaigns have 
not only been captured as a good memory, but they can be found in 
different journals, where the efforts made by my predecessors can be 

found, as well as the lessons learned; being available to more 
physicians who are interested in stroke prevention. With the invaluable 
help of the neurology service professors, we have carried out studies 
such as the comparison of knowledge achievement after an educational 
campaign on stroke risk factors, and symptomatology between rural 
and urban communities, demonstrating that stroke educational 
campaigns are a cost-effective method for raising stroke awareness and 
that rural communities can have a greater harnessing of knowledge 
than urban communities. In addition, the implementations of 
educational campaigns carried out by medical students are, at the same 
time, cost-effective and fulfill their purpose of informing the general 
population.5 Awareness campaigns are an important resource to 
educate large portions of the population. It is important to highlight 
that medical students also need to be educated in stroke awareness. 
 
Last semester in October, the GECEN held an online event to 
commemorate world stroke awareness day at the UANL medical school, 
which included talks by professors of the neurology service and guest 
professors. To explain, among other topics, symptomatology and risk 
factors; Interestingly, prior to the event, out of a total of 278 students, 
19.1% (53 students) had never heard and/or read about stroke. I 
consider the role of special interest neurology groups to be of 
undeniable importance for the education of future doctors, as they help 
current physicians keep their knowledge up to date and maintain 
higher quality of clinical investigation. Despite the added difficulties of 
maintaining interest groups during a pandemic, the educational 
campaigns of my colleagues and predecessors have proved fruitful. 
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Response to Letter to the Editor Regarding “Hypertension 
Awareness, Treatment, and Control in Mexico: An 
Opportunistic Medical Student-led Blood Pressure Screening 
Campaign – A Cross-Sectional Study” 
José Adrián Yamamoto-Moreno.1 

 
Dear Editor: 
This letter is in response to the letter by García-Espinosa, P.1 which 
discussed our paper entitled “Hypertension Awareness, Treatment, and 
Control in Mexico: An Opportunistic Medical Student-led Blood Pressure 
Screening Campaign – A Cross-Sectional Study”.2 We highly appreciate 
the interest in our article and the connection that has been made 
between our findings and stroke prevention. As previously noted in our 
original paper, hypertension is a growing risk factor for cardiovascular 
disease, and it has been highlighted as the most important modifiable 
risk factor for stroke globally.3 
 
The primary goal of our study was to describe the current state of 
hypertension awareness, treatment, control, and its associated factors 
in the Mexican population. However, there are several other studies 
that have assessed the association of knowledge, awareness, treatment 
and control of hypertension with the risk of stroke.3-7 We found that 
5.1% of the hypertensive group had a history of stroke, compared with 
only 0.3% of the non-hypertensives. Those with a history of a stroke 
had a mean surplus of 12.11 mmHg in systolic blood pressure (SBP) 
and 6.64 mmHg in diastolic blood pressure (DBP).2 These findings are 
of great interest, because they suggest people with a history of stroke 
were not properly controlled, although hypertension is considered the 
most important predictor of stroke recurrence.8 

 
Stroke education campaigns are a pivotal step to the prevention of 
cerebrovascular accidents and their long-lasting sequalae. Such 
campaigns should include strategies to increase hypertension 
awareness and control, stressing the primary prevention and early 
treatment of hypertension. This is supported by data from Murray et 
al.4 in which only 34.9% of their study population knew that 
hypertension was a risk factor for stroke. On the other hand, a study 

by Barengo et al.5 showcased that despite antihypertensive drug 
treatment and adequate control, the risk of stroke remains relatively high. 
 
In our article, most uncontrolled hypertensive patients in Mexico 
belonged to marginalized states, and the greatest proportion of people 
unaware of having hypertension were found in the least marginalized 
regions.2 This has several implications for public health policy and 
future research and advocacy. Howard et al.6 found a similar pattern in 
which Black participants were more aware of their hypertension but 
less likely of having their blood pressure controlled than white 
participants, even though stroke mortality is higher in the “Stroke Belt” 
(South East) region among Blacks in the United States.  
 
We believe that interventions at all sociodemographic levels should be 
implemented to increase stroke awareness and prevention. A study by 
O’Donnell et al.3 demonstrates that lack of knowledge, detection and 
treatment of hypertension are the biggest contributors to the risk of 
stroke in lower-income countries. On the other hand, Joffres et al.7 
reported a strong relationship between hypertension awareness and 
stroke mortality in the United States, Canada and the United Kingdom. 
This proves that, although differences in hypertension awareness, 
treatment and control have been observed between regions at the 
national and international level,2 stroke does not discriminate with the 
same rules. 
 
There is a great area of opportunity to study the associations between 
hypertension awareness and control with stroke risk in our country. We 
commend our colleagues for their efforts in the prevention of stroke 
and hope this response ignites their curiosity to further explore these 
topics through research. As medical students, it is in your hands to 
generate the data will enable us to put our countries in the research map. 

 
 
 

 
 

References 
1. García-Espinosa P. Letter to the Editor Regarding “Hypertension Awareness, 

Treatment, and Control in Mexico: An Opportunistic Medical Student-led Blood 

Pressure Screening Campaign – A Cross-Sectional Study”. Int J Med Students. 

2021 Jan-Apr;9(1):96-7. 

2. Yamamoto-Moreno JA, Navarro-Rodríguez SA, Ruiz-Pérez S, Godínez-Reyes JC, 

Mendoza-Rojo M. Hypertension Awareness, Treatment and Control in Mexico: An 

Opportunistic Medical Student-led Blood Pressure Screening Campaign – A Cross-

Sectional Study. Int J Med Students. 2020 Sep-Dec;8(3):263–9. 

3. O'Donell M, Hankey GJ, Rangarajan S, Chin SL, Roa-Melacini P, Ferguson J, et al. 

Variations in knowledge, awareness and treatment of hypertension and stroke 

risk by country income level. Heart. 2020 Dec 14;107:282–9. 

4. Murray M, King C, Sorensen C, Bunick E, King R. Community awareness of stroke, 

hypertension and modifiable risk factors for cardiovascular disease in Nkonya-

Wurupong, Ghana. J Public Health Afr. 2018 Oct 1;9(2):783. 



Letter to the Editor  

 

Yamamoto-Moreno JA. 
Response to Letter to the Editor Regarding “Hypertension Awareness, Treatment, and 

Control in Mexico: An Opportunistic Medical Student-led Blood Pressure 
Screening Campaign – A Cross-Sectional Study”

 

 

Int J Med Students   •   2021  |  Jan-Apr  |  Vol  9  |  Issue 1 

                             DOI 10.5195/ijms.2021.1022  |  ijms.info The International Journal of Medical Students 99

 

5. Barengo NC, Hu G, Kastarinen M, Antikainen R, Tuomilehto J. The effects of 

awareness, treatment and control of hypertension on future stroke incidence in 

a community-based population study in Finland. J Hypertens. 2009 

Jul;27(7):1459–65. 

6. Howard G, Prineas R, Moy C, Cushman M, Kellum M, Temple E, et al. Racial and 

Geographic Differences in Awareness, Treatment, and Control of Hypertension: 

The REasons for Geographic And Racial Differences in Stroke Study. Stroke. 2006 

May;37(5):1171–8. 

7. Joffres M, Falaschetti E, Gillespie C, Robitaille C, Loustalot F, Poulter N, et al. 

Hypertension prevalence, awareness, treatment and control in national surveys 

from England, the USA and Canada, and correlation with stroke and ischaemic 

heart disease mortality: a cross-sectional study. BMJ Open. 2013 Aug 

30;3(8):e003423. 

8. Castilla-Guerra L, Fernandez-Moreno MC. Chronic Management of Hypertension 

after Stroke: The Role of Ambulatory Blood Pressure Monitoring. J Stroke. 2016 

Jan;18(1):31–7. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Acknowledgments 
None. 

Conflict of Interest Statement & Funding 
The Authors have no funding, financial relationships or conflicts of interest to disclose. 

Author Contributions 
Conceptualization, Data Curation, Formal Analysis, Funding Acquisition, Investigation, Methodology, Project Administration, Resources, Software, 
Supervision, Validation, Visualization, Writing- Original Draft Preparation, Writing- Review and Editing: JAY. 
Cite as 
Yamamoto-Moreno, JA. Response to Letter to the Editor Regarding “Hypertension Awareness, Treatment, and Control in Mexico: An Opportunistic Medical 
Student-led Blood Pressure Screening Campaign – A Cross-Sectional Study”. Int J Med Students. 2021 Jan-Apr;9(1):98-9. 

 
This work is licensed under a Creative Commons Attribution 4.0 International License 

ISSN 2076-6327 

This journal is published by the University Library System, University of Pittsburgh as part of the  
Digital Publishing Program and is co-sponsored by the University of Pittsburgh Press. 

 


	0 ccc.pdf (p.1-8)
	1 1023.pdf (p.9-10)
	2 700.pdf (p.11-14)
	3 558.pdf (p.15-20)
	4 866.pdf (p.21-24)
	5 849.pdf (p.25-32)
	6 935.pdf (p.33-36)
	8 894 oa.pdf (p.37-40)
	8 894 suppl.pdf (p.41-42)
	9 608.pdf (p.43-51)
	10 698.pdf (p.52-55)
	11 934.pdf (p.56-58)
	12 696.pdf (p.59-60)
	13 909.pdf (p.61-62)
	14 948.pdf (p.63-65)
	15 752.pdf (p.66-67)
	16 848.pdf (p.68-70)
	17 831.pdf (p.71-72)
	18 899.pdf (p.73-74)
	19 939.pdf (p.75-76)
	20 908.pdf (p.77-79)
	21 692.pdf (p.80-81)
	22 836.pdf (p.82-83)
	23 944.pdf (p.84-85)
	24 936.pdf (p.86-87)
	25 896.pdf (p.88-89)
	26 720.pdf (p.90-91)
	27 984.pdf (p.92-93)
	28 979.pdf (p.94-95)
	29 960.pdf (p.96-97)
	30 1022.pdf (p.98-99)

