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ARTICLE INFO ABSTRACT

Keywords: Background: Little is known about the practice of pediatric procedural sedation in Africa, despite being incred-
Pediatric ibly useful to the emergency care of children. This study describes the clinical experiences of African medical
Procedural sedation providers who use pediatric procedural sedation, including clinical indications, medications, adverse events, train-
Anesthesia' . ing, clinical guideline use, and comfort level. The goals of this study are to describe pediatric sedation practices
Resource-limited . o . . . . . . . . .. P .
in resource-limited settings in Africa and identify potential barriers to the provision of safe pediatric sedation.
Methods: This mixed methods study describes the pediatric procedural sedation practices of African providers
using semi-structured interviews. Purposive sampling was used to identify key informants working in African
resource-limited settings across a broad geographic, economic, and professional range. Quantitative data about
provider background and sedation practices were collected concurrently with qualitative data about perceived
barriers to pediatric procedural sedation and suggestions to improve the practice of pediatric sedation in their
settings. All interviews were transcribed, coded, and analyzed for major themes.
Results: Thirty-eight key informants participated, representing 19 countries and the specialties of Anesthesia,
Surgery, Pediatrics, Critical Care, Emergency Medicine, and General Practice. The most common indication for
pediatric sedation was imaging (42%), the most common medication used was ketamine (92%), and hypoxia was
the most common adverse event (61%). Despite 92% of key informants stating that pediatric procedural sedation
was critical to their practice, only half reported feeling adequately trained. The three major qualitative themes
regarding barriers to safe pediatric sedation in their settings were: lack of resources, lack of education, and lack
of standardization across sites and providers.
Conclusions: The results of this study suggest that training specialized pediatric sedation teams, creating portable
“pediatric sedation kits,” and producing locally relevant pediatric sedation guidelines may help reduce current
barriers to the provision of safe pediatric sedation in resource-limited African settings.

African Relevance » Current data suggest that African providers believe pediatric pro-
cedural sedation is an important clinical skill, but face barriers in

* Procedural sedation is an incredibly valuable tool in pediatric emer- implementation due to scarcity of pediatric equipment and medica-
gency medicine, as it decreases pain and anxiety in children, and tions, limited clinical guideline use, and lack of pediatric training.
improves procedural time and safety. There are currently little data
from resource-limited settings in Africa regarding the clinical prac- Introduction
tice of pediatric procedural sedation.

« Data on current pediatric sedation practices in Africa would identify The emergency care of children sometimes requires diagnostic and
current barriers and help inform the development of pediatric proce- therapeutic procedures that are anxiety-inducing, prolonged, and/or
dural sedation programs, guidelines, and training initiatives specific painful. The ability to safely sedate children is incredibly beneficial,
to African clinical settings. as children are developmentally incapable of remaining calm and mo-
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tionless while undergoing such procedures as laceration repair or brain
magnetic resonance imaging (MRI) [1]. Procedural sedation been shown
to decrease pain and anxiety in children, while increasing procedural
safety and success rates [2,3]. Without procedural sedation, children
may be unnecessarily traumatized, inhumanely physically restrained,
transferred to other clinical sites, or discharged home without the appro-
priate care [1,3]. While pediatric procedural sedation is considered rou-
tine in emergency departments (EDs) in high-income countries (HICs),
[4,5] in African low- and middle-income countries (LMICs), this is often
not the case [3,6]. Nearly half of the population in Africa is under the age
of 18, [7] and many of their injuries and illnesses requiring procedures
could likely be performed using sedation instead of general anesthesia
[8,9]. This is particularly important given high surgical costs and the
limited anesthesia provider workforce in many African countries [10].
Training other pediatric providers to be competent and comfortable pro-
viding procedural sedation to children can help meet this identified need
[11].

There is currently limited information on procedural sedation prac-
tices in LMICs, with published research on pediatric procedural seda-
tion in Africa almost non-existent. A recent prospective observational
study at Red Cross War Memorial Children’s Hospital in Cape Town,
South Africa reported performing ~200 pediatric procedural sedations
per month [12]. However, the study was limited to one city in one
country, at one of the largest children’s hospitals in Africa. A greater
understanding of pediatric sedation practices across Africa is necessary
to identify potential barriers and future directions. The aims of this
mixed methods study are to describe the practice of pediatric sedation in
African clinical settings and identify potential barriers to the provision
of safe pediatric sedation, which may then be used to inform educational
interventions, program development, and clinical guidelines specific to
resource-limited settings.

Methods

This is a mixed methods study to identify the barriers to providing
safe pediatric procedural sedation in Africa. This study was approved
by the Institutional Review Board (IRB) of Medical College of Wiscon-
sin (protocol number 00031106). Permission for data collection at the
African Federation of Emergency Medicine (AFEM) Conference in Ki-
gali, Rwanda was requested and obtained via written consent from the
President of AFEM. Verbal informed consent was obtained from all key
informants (KIs); the need for written informed consent was waived by
the IRB.

Purposive sampling was used to identify KIs from all five regions
of Africa as well as a variety of medical specialties known to pro-
vide procedural sedation (Pediatric Surgeons, Anesthesiologists, non-
physician Anesthetists, Pediatricians, General Practitioners, and Emer-
gency Medicine Physicians). Recruitment emails were sent to medical
providers from the Pan African Pediatric Surgery Association, the World
Federations of Societies of Anesthesiologists (WFSA), and the African
Pediatric Fellowship Program listservs. Finally, providers attending the
AFEM Conference in Kigali, Rwanda in 2018 were randomly invited to
participate via in-person interview. Participants were deemed eligible
for the study if they were medical providers who answered, ‘yes,’ to the
question, “Do you use procedural sedation in children?”

Semi-structured interviews of KIs were conducted in both English
and French (Appendix 1). Interviews were conducted either in-person,
or virtually using Zoom or Skype. Interviews were performed by au-
thors SB, FE, RG, AM, and MS, as well as CN. All in-person interviews
were audio-recorded, and all virtual interviews were video-recorded.
All recordings were stored on password-protected devices as well as the
encrypted data storage repository Dropbox. French interview record-
ings were professionally translated to English, and all recordings were
transcribed by SB, AM, and MS. Using Braun and Clarke’s six-phase
framework for thematic analysis [13], AM and MS individually famil-
iarized themselves with the datasets, created open codes, and searched
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for themes. AM and MS then defined the themes together to make an
initial codebook. The codebook was tested by SB, AM, and MS, and iter-
atively refined until inter-rater reliability scores among the three coders
achieved Cohen’s kappa coefficient 0.82. Coding was performed with
Dedoose software (Dedoose Version 9.0.46 Los Angeles, CA: SocioCul-
tural Research Consultants, LLC).

Results

Fifty-six medical providers were identified and recruited via email or
in-person at AFEM. Thirty-eight KIs responded and agreed to be inter-
viewed (68% response rate); seven Kls were recruited and interviewed
in-person at AFEM, and 31 KIs were recruited via email and interviewed
virtually via Skype or Zoom. Interviews were conducted over 18 months,
from November 2018 to April 2020. Thirty-seven interviews were con-
ducted in English and one in French. KIs worked in all five geographic
regions of Africa as defined by the United Nations. Altogether, KIs re-
ported working in nine low-income countries, eight lower-middle in-
come countries, and two upper-middle income countries (19 total). Most
KIs (95%; 36/38) worked at a tertiary hospital/national referral center
and four KIs (10%; 4/38) worked in district hospitals. A majority of KIs
(76%; 29/38) reported working at a public hospital, while 16% (6/38)
worked at private hospitals. Several providers reported working in dif-
ferent hospitals and/or different countries concurrently. Specialty and
geographic distribution of KIs are listed in Table 1.

The four indications for pediatric procedural sedation that were
most reported were imaging studies, burn dressing changes, orthope-
dic reductions, and obtaining vascular access. When discussing adverse
events during sedation, KIs reported hypoxia as the most common (61%;
23/38), followed by hemodynamic instability (42%; 16/38), vomiting
(839%; 15/38), and laryngospasm (39%; 15/38). Kls reported multi-
ple types of sedation providers at their sites, including trainees (resi-
dents/registrars) (29%; 11/38), and nurses (13%; 5/38); the specialties
most mentioned as providing pediatric sedation were Anesthesiologists
(63%; 24/38) and non-physician Anesthetists (50%; 19/38).

Three major qualitative themes were identified: resource limitations,
lack of education, and lack of standardization across sites and providers.
Specific quoted excerpts on these major themes are provided in Table 2.

Major theme: equipment and medication limitations

KIs were asked about their access to the following equipment: stetho-
scope, bag valve mask, pulse oximeter, endotracheal tubes, blood pres-
sure cuffs, end-tidal carbon dioxide monitors, and ventilators. All KIs
(100%; 38/38) reported being able to obtain a stethoscope and a bag
valve mask, and the majority had access to pulse oximeters (97%;
37/38), endotracheal tubes (92%; 35/38), and blood pressure cuffs
(84%; 32/38). Access to ventilators (76%; 29/38) and end-tidal carbon
dioxide monitors (47%; 18/38) was less consistent. Many Kls reported
that they do not have single-use equipment available at the bedside,
which led to sedation providers carrying equipment with them from pa-
tient to patient.

Lack of pediatric-specific equipment was common and often led to
sedations with minimal monitoring (Table 2). The use of only a pulse
oximeter and a stethoscope to monitor children undergoing procedural
sedation was common. Lack of equipment across hospital departments
was also common; multiple KIs reported that only ORs had consistently
available monitoring and resuscitation equipment, so sedations were
most frequently performed there as opposed to at the bedside. This led
to unnecessary delays in diagnosis and/or treatment. Multiple KIs stated
they frequently did not perform procedural sedation in children because
they lacked the supplies necessary to safely do so.

Medications used by Kls for pediatric sedation included: benzodi-
azepines, chloral hydrate, clonidine, dexmedetomidine, etomidate, ke-
tamine, phenobarbital, and propofol. Ketamine (92%; 35/38) and ben-
zodiazepines (82%; 31/38) were the medications used most often. Anes-
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Table 1
Regions and specialties of key informants.

North West Central East South TOTAL

Anesthesiologist Physician 1 4 1 5 1 12
Non-Physician Anesthetist 1 1 3 5
Critical Care Physician 1 2 1 1 5
Emergency Medicine Physician 1 1 1 1 4
Surgeon 1 3 1 1 6
Pediatrician 1 1 2 1 5
General Practitioner 1 1
TOTAL 5 12 3 14 4 38
Table 2
Key Informant excerpts describing major themes.
Resource Limitations
Equipment Availability “Pulse oximeters are available, but not enough.”

“You have to find the equipment and take a kit with you.”

“At the moment we do not have a pulse oximeter on the ward... [or] a pediatric cuff. In the theater it’s available.”

“Sometimes monitoring during the sedation or immediately after is a big challenge when they are on the ward or in the emergency room,
because of inadequate monitors.”

“The vast majority of sedations that we do is actually in the operating room, for children anyways, largely because of the limited space
where we have monitors. If I'm going to do something, it’s generally in the operating room...for space and availability of equipment.”

Lack of Pediatric Equipment “There is one ventilator in Reanimation [Critical Care] ...but it is for adults, not children.”
“Something like having a basic amount of pulse oximeters, especially for kids, would make it a little bit easier, because I work in areas where
you’ve got access to maybe one or two pediatric cuffs, so if you've got a two-year-old, and you’ve got to do a procedural sedation... you've
got a bit of a problem.”
“One thing I have commonly seen is that our administrators...don’t consult us when they want to buy monitors... they should get us a
pediatric component of the monitor, but usually adult monitors they will bring and most of the time we don’t have the pediatric components.”
“A child who was undergoing a circumcision was sedated...and then the airway was — I don’t know what happened. They were not able to
monitor...and they lost the child.”
“In my facility, it’s not safe at all, because...if you want to intubate, then you don’t have enough space, you cannot put your anesthesia
machine in [MRI], so I always tell them it’s not possible, it’s not safe, we will let the children rest a bit so that we can do it...when he will be
more bigger.”

Difficulty Obtaining Medications “I need to suture some lacerations, then I need to tell the nurse to go and find it in the pharmacy, so there may be a delay of two to three
hours waiting to have a sedation.”
“When we have stock-out of some [sedation medications], we prefer to transfer...”
“The pharmacy calls me and says, “You have to stop the midazolam. Please try to shift to thiopental. And then I shift to thiopental because of
money.”

Medication Costs “They don’t have money. They cannot afford the drug... we go ahead and do the procedures and the kids cry their heads off.”
“There are times when the parent cannot go buy it and that can effectively block the medical care being given.”
“The anesthesia drugs are in the operating room and the parents don’t have to go buy them. However, in Reanimation [Critical Care] ...the
parents must often go buy the sedatives to sedate the children.”

Lack of Education

Motivation to Learn More “In my experience, because of lack of training and because of lack of available reference material...there are a lot of procedures that are
done on children without sedation, and I think that’s quite inhumane... The experience is very negative on the parents, on the staff, as well
as on the children - for example, when there are extensive burns and there is a dressing change, there is usually wailing and screaming, and I
think we can benefit from a directed approach to empowering and equipping people in the use of sedation safely for invasive procedures.”
“Certainly, anesthesia itself is such a huge limited resource in this region, pediatric anesthesia even more so... the operating room is such a
great resource of time and availability, it would be a great benefit...to educate my entire team so that we could do more of those things
outside the operating room, but to do them well.”

Fear of Treating Children “I've worked in systems where pediatrics is not at all included within emergency training... so you can essentially become a... trained
emergency physician, and only have done three months of peds. I think a little bit more collaboration with the peds department is needed so
[there’s] a demystification around the care of children.”
“I discovered that people thought children didn’t have blood pressures. So even in the ICU you would have to remind the nurses that no, we
need to monitor blood pressure... I think culturally, there’s still a lot of work we need to do.”
“People are not trained properly how to do basic pediatric resuscitation.”

Fear of Sedation “Being conscious with me while I'm doing something — this really gives me some relief that I'm not losing my patients. If we have to use
sedation, yes, I'll use them, but I will not use them with the maximum doses... I usually do it very much cautious, very little.”
“Nurses and junior doctors are very scared; they would rather have a child scream and be held down then actually administer a small dose of
the drug and just do the procedure.”

Need for Standardization

“Like in the cardiology clinic, when they want to do echocardiography and they use chloral hydrate — I saw so many cardiac arrests from this
medicine. It’s oral, easily available. Usually, we give the syringe to the mom and she’s the one who gives it, and then suddenly we have a
blue baby. And the set-up of the place is not ready to deal with those arrests. So she has to run to the Emergency Department, so it takes a
few minutes.”

“So number one is the education, and [number two] to have clear guidelines for our institution and how pediatric sedation should be done.
Number three, there needs to be ownership for who is actually responsible for pediatric sedation.”

“One of the things you can do is to share... the existing protocols to the context of developing countries. So this is the best you are doing for
humanity.”

“I travel a lot, I join lots of conferences abroad, I went around the world to see what people do. But to be honest with you, sometimes I go
back not really happy, because what I saw is not helpful for me, because they don’t have the same problems I do.”
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thesiologists were the most likely to have access to propofol, with 75%
(9/12) citing regular use. Nitrous oxide was the least commonly avail-
able medication and varied by discipline (most common among sur-
geons).

The processes to obtain a sedation medication were described as frus-
trating (Table 2). KIs reported that sedation medications often had to
be specially ordered from the pharmacy, which could take hours. KlIs
also described national medication shortages, hospital stock-outs, and
needing to use expired drugs. At times these stock-outs led to unneces-
sary patient transfers to other hospitals. Medication shortages also led
to unnecessary therapeutic adjustments, shifting from the ideal sedation
medication to whatever was available. When sedation medications were
not available at the hospital, patients’ families were often expected to
obtain it themselves. KIs described procedural sedation being perceived
as optional: when a child needed a general anesthetic in the operating
room (OR), it was supplied by the hospital, but when a child needed
a sedation medication, parents had to pay. When families were unable
to pay for a sedation medication, sometimes the entire procedure was
abandoned.

Major theme: lack of education in pediatrics and/or sedation

A belief in the importance of pediatric procedural sedation and a
desire to learn more was nearly universal. Despite all KIs stating that
they use procedural sedation in children, and the vast majority report-
ing sedation to be critical to their practice (92%; 35/38), only half re-
ported feeling adequately trained in pediatric sedation (53%; 20/38).
KIs from every specialty except Emergency Medicine reported feeling in-
adequately trained in pediatric sedation: Anesthesiologists (42%; 5/12),
non-physician Anesthetists (67%; 2/3), Critical Care Physicians (40%;
2/5), General Practitioners (100%; 1/1), Pediatricians (75%; 3/4), and
Surgeons (67%; 4/6). Of the four Emergency Medicine Physicians in-
terviewed, all reported feeling adequately trained in pediatric seda-
tion. Most KIs reported learning procedural sedation during their post-
graduate training (63%; 24/38) and “on-the-job” in their current posi-
tion (61%; 23/38). Few KIs described learning sedation via textbooks
(8%; 3/38) or online training modules (5%; 2/38). All KIs stated that
more pediatric sedation training was needed in their setting, and/or that
they are personally interested in receiving additional training.

Many KIs described a lack of pediatric knowledge leading to fear and
hesitation around pediatric sedation (Table 2). Pediatric anatomy and
physiology was reported as a major knowledge gap, as well as pediatric
resuscitation skills. KIs reported that the fear of side effects from seda-
tion medications often led to underdosing and/or avoidance of sedation.

Major theme: need for standardization

The location within a hospital where pediatric sedation was per-
formed varied by profession. Surgeons reported procedural sedation oc-
curring in the OR (100%; 6/6), while Emergency Medicine Physicians
reported providing sedation in the ED (100%; 4/4) and Critical Care
Physicians in the Intensive Care Unit (ICU) (100%; 5/5). Most Anesthe-
siologists stated that procedural sedations most frequently occurred in
the Radiology Department (75%j; 9/12), while none of the non-physician
Anesthetists sedated in the Radiology Department. Overall, the most
common location for pediatric sedations, among all providers, was the
OR, with 63% (24/38) of KIs reporting sedations most frequently oc-
cur there. The department in which procedural sedation occurs affected
the safety of the sedation immensely. In departments without regular
access to monitoring and resuscitation equipment, KIs were less com-
fortable providing sedation, with outpatient departments identified as
particularly dangerous.

Most KIs (84%; 32/38) stated they were unaware of any national
guideline on pediatric procedural sedation in the country in which they
practiced. Nearly a third (29%; 11/38) did not use any clinical guideline
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in their sedation practice. Across the different specialties represented,
Surgeons and Emergency Physicians were the most likely to use a pe-
diatric sedation guideline. The use of sedation guidelines from other
countries, including Great Britain, France, Germany, Canada, Australia,
the United States, and India, was reported. South Africa and Kenya were
the only African countries identified by KIs as having nationally devel-
oped sedation guidelines. Several KIs mentioned the need for depart-
mental ownership of a procedural sedation program to set local policy
and guidelines (Table 2).

Suggestions to improve pediatric sedation

All KIs were asked for recommendations on how to improve pediatric
procedural sedation in their settings (Table 2). The most common sug-
gestions were increased pediatric sedation education, increased use of
guidelines, and increased availability of sedation medications and equip-
ment. Nearly everyone mentioned a desire for more pediatric-specific
education and resuscitation skills training. There was also interest in
learning about non-pharmacological interventions to decrease pain and
anxiety in children, such as distraction, family involvement, and virtual
reality. Several providers mentioned wanting to learn more about pain
scales so they could assess pediatric pain more objectively. One KI stated
that a greater understanding is needed among medical providers in how
children experience pain and fear.

The need for guidelines specific to resource-limited settings was men-
tioned multiple times, as KIs felt that providers practicing in HICs did
not face the same challenges, and thus their protocols did not apply
to LMICs. Multiple KIs suggested the creation of a specialized pediatric
sedation team within their facility to ensure sedation providers are ad-
equately trained and comfortable managing adverse events.

Discussion

This mixed methods study explores current pediatric procedural se-
dation practices in Africa by gathering insight from 38 providers across
seven specialties and all five regions of Africa. These interviews re-
veal indications for procedural sedation in children, as well as medi-
cations used, adverse events encountered, types of sedation training,
hospital departments where sedations occur, use of clinical guidelines,
and provider comfort level in providing pediatric sedation. Three ma-
jor themes emerged as current barriers to safe pediatric sedation in
resource-limited settings: lack of consistently available sedation equip-
ment and medication, lack of education in pediatrics and/or sedation,
and lack of standardization across sites and providers.

KIs described specific solutions to address these three major barriers.
Multiple KIs reported that ORs had the most consistently available mon-
itoring and resuscitation equipment, so sedations were most frequently
performed there. However, limiting pediatric sedation to the OR solely
for its equipment led to unnecessary patient transfers and treatment de-
lays as providers had to wait for an open theater. To manage this equip-
ment scarcity, one approach for hospitals in resource-limited settings
is to create “pediatric sedation kits,” portable boxes or bags equipped
with reusable, sterilizable equipment necessary for pediatric sedation.
These kits could travel around the hospital with the sedation provider,
so that all necessary monitoring and resuscitation equipment is readily
available and pediatric-specific. Alternatively, high acuity beds or pro-
cedure rooms outside the OR may be specially equipped for pediatric
sedation.

KIs from every specialty except Emergency Medicine reported feel-
ing inadequately trained in pediatric sedation. This could be due to the
relatively recent creation of Emergency Medicine residency programs
in Africa, which are perhaps more likely to teach pediatric procedu-
ral sedation as a core competency [14,15]. The wide distribution of
medical specialties reporting inadequate sedation training and a desire
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to learn more suggests a need for a multi-specialty approach to train-
ing initiatives in Africa. It may be helpful for resource-limited hospitals
to create specialized teams of pediatric sedation providers, as multiple
KIs suggested. This may also encourage a credentialing process and/or
protocolized adverse event reporting, which may help to improve the
quality and safety of pediatric sedations. The identified lack of context-
specific sedation guidelines could be addressed through regional multi-
disciplinary workshops, bringing clinical leaders and/or “pediatric seda-
tion champions” together to adapt existing sedation guidelines to their
unique settings. These workshops could be developed by regional pedi-
atric sedation working groups, professional societies such as AFEM or
the WFSA and its member societies, and/or multi-professional groups
such as the Global Initiative for Children’s Surgery.

While a lack of consistently available, appropriately sized equipment
in LMICs has been described elsewhere,[3,6] this study offers insight
into how much equipment availability varies by department within a
single hospital; KIs frequently noted limitations in monitoring and resus-
citation equipment outside the OR. Previous studies have demonstrated
a need for clinical guidelines specific to resource-limited settings, [6] as
well as a need for increased training in procedural sedation and anes-
thesia [8]. This study is unique in that it recommends locally developed
clinical guidelines and educational initiatives for pediatric procedural
sedation, based on the specific experiences and suggestions of sedation
providers currently working across Africa.

The clinical implications of building pediatric sedation capacity
across Africa are broad. Procedural sedation alleviates pain and distress
for patients, families, and medical providers in the short-term, and may
reduce the risk of increased pain sensitivity and medical care avoid-
ance in the long-term [16,17]. Procedural sedation clearly decreases
pain and anxiety in children, thus improving quality of care and increas-
ing the likelihood that parents will seek care for their children in the
future. Additionally, increased use of procedural sedation over general
anesthesia for minor pediatric procedures could improve safety, time-
liness, and cost-effectiveness. Pediatric surgical need is great — it has
been estimated that 85% of children in LMIC will require a surgical pro-
cedure by the age of 15 years - but many of these procedures are minor
enough that procedural sedation would suffice [18]. Studies in Uganda
and Malawi have shown that up to 45% of cases performed under gen-
eral anesthesia were for minor procedures such as wound debridement,
abscess drainage, laceration repair, and foreign body removal [19,20].
It is likely that procedural sedation, which is safer, faster, and cheaper
than general anesthesia, would be sufficient for many of these minor
procedures.

There are several limitations of this study. The use of self-reported
data using face-to-face interviews has inherent risks of recall bias and
interviewer bias. Every effort was made to ensure confidentiality, com-
municate in the KI's primary language, and build trust during inter-
views to facilitate open and honest dialogue. Another limitation is that
the majority of the KIs work at tertiary care/national referral hospitals,
which may have different resources, medical staff, and patient popula-
tions than smaller regional hospitals and outpatient clinics. More work
needs to be done to identify the specific needs of rural hospitals and
smaller medical centers and assess how they may differ from those of
larger national hospitals. Finally, while this study reached saturation of
themes, given the large geographic area, as well as the political, eco-
nomic, and linguistic heterogeneity of Africa, it is possible that there
may be additional perspectives on pediatric sedation that are not repre-
sented.

Procedural sedation vastly improves the quality of care in pediatric
emergency medicine and is a clearly identified clinical gap in Africa.
This mixed methods analysis describes the clinical practice of sedation
providers in Africa, and identifies several barriers, including limited
pediatric-specific equipment and medications, lack of pediatric sedation
and resuscitation skills training, and lack of pediatric sedation guidelines
specific to resource-limited settings. The results of this study suggest that
addressing these three areas with solutions specific to the operating con-
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straints of resource-limited settings could improve and standardize the
quality of pediatric procedural sedation in Africa.

Dissemination of results

Results from this qualitative study were shared with faculty and med-
ical students at the Medical College of Wisconsin Scholarship Forum in
June 2022. Results will be shared with all key informants by sending
them the published manuscript via email.
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