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Abstract

Background: Low-resource environments, such as those found in humanitarian crises, pose
significant challenges to the provision of proper medical treatment. While the lack of
training of health providers to such settings has been well-acknowledged in literature, there
has yet to be any scientific evidence for this phenomenon.

Methods: This pilot study utilized a randomized crossover experimental design to examine
the effects of high- versus low-resource simulated scenarios of a resuscitation of a critically ill
obstetric patient on a medical doctors’ performance and inter-personal skills. Ten senior
residents (fifth-year post-graduate) of the Maggiore Hospital School of Medicine
(Novara, NO, Italy) were included in the study.

Results: Overall performance score for the high-resource setting was 5.2, as opposed to only
2.3 for the low-resource setting. The mean effect size for the overall score was 2.9 (95% CI,
1.7-4.0; P <.001). The results suggest a significant decrease in both technical (medical) and
non-technical skills, such as leadership, problem solving, situation awareness, resource
utilization, and communication in the low-resource environment setting. The latter finding
is of special important since it was yet to be reported.

Conclusions: This pilot study suggests that untrained physicians in low-resource environ-
ments may experience a considerable setback not only to their professional performance, but
also to their interpersonal skills, when deployed ill-prepared to humanitarian missions.
Consequently, this may endanger the health of local populations.

Ripoll Gallardo A, Meneghetti G, Franc JM, Costa A, Ragazzoni L, Bodas M, Jordan V,

Della Corte F. Comparing resource management skills in a high- versus low-resource
simulation scenario: a pilot study. Prehosp Disaster Med. 2020;35(1):83-87.

Introduction
Building on the lessons learned from the recent Ebola outbreak response in West Africa
(2015), the World Health Organization (WHO; Geneva, Switzerland) undertook a process
of internal reform to ensure a better and faster reaction to any future humanitarian crises.!
This reform embraces a number of quality improvements in the global health emergency
workforce, which has been defined as “unprepared” to operate within the complexity of
humanitarian scenarios.”™

The challenges of clinical practice in resource-limited environments are abundant.” The
increasing presence of young and unexperienced physicians in humanitarian missions, with
most of them lacking formal training before deployment to disaster and humanitarian set-
tings, can lead to serious danger to the health of the local populations.® In most cases, new
providers from developed countries tend to import their home habits and practices, which
may lead to further resource depletion in health systems already at the edge of collapse.’

In an exploratory study among 200 health providers, Slepski, et al” found that an “abrupt
change or transition from their everyday practice worlds” was often mentioned as one of the
main issues when carrying out humanitarian work. Indeed, the need for prior training and a
period of acclimatization to understand the new physical and social environment, as well
as to adapt one’s competencies to the needs and values of local populations, is
well-recognised.>”$
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Working in High- vs Low-Resource Environments

Until now, studies reporting on the preparedness of health pro-
viders in low-resource settings remain predominantly narrative,
anecdotal, or published as grey literature.” While it is conceivable
that professionals may display a poorer level of performance when
working outside their comfort zone, scientific evidence supporting
this assertion is lacking. As the availability of quantitative data may
contribute to underline the importance of proper training before
deployment, the primary objective of this pilot study was to
compare medical residents’ overall performance in High- versus
Low-Resource Scenarios (HRS vs LRS, respectively). The secon-
dary objective was to compare auxiliary management skills, such as
leadership, in both scenarios. It was hypothesized that residents’
overall performance and all crisis resource management (CRM)

skills would decrease in LRS when compared to HRS.

Materials and Methods
This manuscript adheres to the applicable TRENDS guidelines.

Ethical Clearance

This study was approved by the Institutional Review Board
“Comitato Etico Interaziendale Azienda Ospedaliera Maggiore
della Carita di Novara” (date: February 24, 2016; study code:
UPO.2015.4.10), and written informed consent was obtained from
all subjects.

Participants

Ten senior residents (fifth-year post-graduate) of the Maggiore
Hospital School of Medicine (Novara, NO, Italy) were included
in the study; all participants were Italian. Residents had no prior
simulation experience, had never received training in CRM, and
had no previous experience in humanitarian missions.

Study Design

This study used a randomized crossover experimental design.
Every resident acted as the lead physician during the management
of two identical postpartum hemorrhages from uterus atony in an
HRS and an LRS (Table 1). The study was conducted over two
days during April 2017, and residents were randomly allocated into
two intervention groups using assignment envelops; on the first
day, five residents were exposed to HRS and then to LRS, while
on the second day, the remaining five residents began first with
LRS and followed with HRS.

In order to ensure that any lack of basic knowledge in managing
emergency cases was not the cause of a difference in residents’ per-
formance, participants were asked to study the following learning
material two weeks before the study was conducted: Advanced Life
Support (ALS), Obstetric Emergencies (OE), and Advanced
Trauma Life Support (ATLS). In addition, prior to entering the
scenarios, all residents participated in a tutorial session that
included a seminar on ALS, OE, and ATLS topics, as well as a
simulation tutorial where the functioning of the mannequin and
the simulator room was presented. Participants were allowed a
15-minute familiarization with the final setting (without the
patient) of both scenarios.

Simulation Environment

The equipment, drugs, and personnel in HRS mirrored the oper-
ating theater (OT) of the researchers’ tertiary teaching hospital;
LRS reflected and average OT in a developing country and was
equipped according to the basic international standards of
anesthesia.” In LRS, the number and level of competency of
national staff was based on authors’ personal experience in field
missions. Actors complied with the behavior and dress code of

the country where the scenario was based, for instance, speaking
poor Italian.

The mannequin NOELLE (S550 Maternal Simulator;
Gaumard Scientific; Miami, Florida USA) was used in both cases
and was operated by a simulator technician. All actors were trained
to standardize their performances and give pre-established
responses to resident’s actions or inactions, or in case of failure
to recognize key events. The coordination of actors to standardize
responses was performed by another simulation instructor through
a handheld radio (Midland G9 PMR446; Midland Radio Corp.;
Kansas City, Missouri USA). The progression of all cases was
observed and directed from an adjacent control room through a
two-way mirror.

Since postpartum hemorrhage remains the leading cause of
pregnancy-related mortality, ' and the rate of maternal death is dis-
proportionately high in resource-constrained environments,!! this
condition was deemed worthy of special attention on the basis of
the authors’ cumulative experience. The scenario was based on a
real-life case, and the sequence of events and cues were reviewed
for realism and timing by two expert anesthetists with valuable
experience in humanitarian missions.

Both scenarios were played for a maximum of 20 minutes, and
before each, residents received a situational report with a detailed
explanation of the context (data not shown but available upon
request). In both cases, the scenario started with a phone call
reporting the presence of an emergency in OT; initially, clinical
events in both scenarios were identical and progressed on a pre-
defined fashion according to the cue system described by
Kim, et al.!? This ensured residents’ exposure to all critical events
in both scenarios.

Evaluation Tool

Since CRM skills are paramount to patient safety in anaesthesia,'3
and their evaluation reflects professionals’ performance during
emergencies,'? the Italian translation (TIGR)M of the Ottawa
Global Rating Scale (Ottawa GRS) was used.” Residents’
performances were videotaped and then rated by an external and
independent evaluator. To ensure anonymity and confidentiality
during the entire process, all students were assigned a tracking
number that was reported on all evaluation forms and videotape

labels.

Statistical Analysis

This study was a two-treatment crossover design (AB, BA) with
possible carryover effect. As previous studies have shown no differ-
ence in Type I and Type II error rates when five-point Likert scales
are analyzed using the t-test versus Mann-Whitney-Wilcoxen test,
and the TIGR scale uses a 7-point semi-anchored design, the deci-
sion was made to analyze the ratings as continuous variables. The
primary objective - difference in “overall performance” between
the HRS and LRS groups - was evaluated by Student’s t-test.
For the secondary objective - comparison of the five specific scoring
fields - Student’s t-test was again used. However, as the analysis
involves five tests, P values were adjusted by the Schaffer-Holm
stepwise procedure to control for the family-wise error rate. As a
significant learning (carryover) effect was possible after each partic-
ipants’ first simulation, a linear mixed effect model was to be fitted
in the event that the direction of effect was different between the
participants who completed the LRS first and those who com-
pleted the HRS first. This would allow separation of this carryover
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Low-Resource Scenario (LRS)

High-Resource Scenario (HRS)

Context: Asymmetric Conflict

Context: Peace

Country: Afghanistan

Country: ltaly

City: Khost

City: Novara

National Language: Pashtun

National Language: ltalian

Nearest Health Facility: Ghazni Governmental Hospital,
150 km (4 h drive)

Nearest Health Facility: Vercelli Hospital, 20 km (30 min drive)

Religion: Muslim

Religion: N/A

Health Facility: Maternity Hospital

Health Facility: Tertiary Teaching Hospital

Language in the health facility: Italian among expatriates. Different
Italian language proficiency levels among national staff members.

Language in the health facility: Italian

Security Situation: Breakdown of authority, terrorist attacks,
confinement is necessary for expatriate staff.

Security Situation: Functioning law enforcement

Facilities Available:

oT

Delivery Room @

In-Patient Department?

Laboratory:2 Only Hb, HIV test, HCV, and HBV test Possible to collect
whole fresh blood from donors (minimum 30 min. upon request). No
storage capability.

1 Unequipped Ambulance?

Facilities Available:

oT

Delivery Room?

Several In-Patient Departments, as per specialty®

Fully Equipped Laboratory?

Blood bank:? O-negative available in 5 min, upon request.
Radiology?

Functioning Prehospital System?

Intensive Care Unit?

Neonatology?

Staff Available:

1 gynecologist on shift

2 midwives on shift

Undetermined number of other workers (cleaners, technicians)

Staff Available:

1 gynecologist on shift

1 anesthetist on-call

1 resident in anesthesia on shift

2 OT nurses on shift

4 midwives on shift

Radiologist (on-call)

Undetermined number of other workers

Materials and Resources Available in OT:

Monitoring: manual sphygmomanometer (only standard size); pulse
oximeter; stethoscope

Equipment: oxygen concentrator, airway, ambu bag, face mask,
laryngoscope, bougie, endotracheal tubes, foot powered suction,
standard infusion sets, ringer lactate, normal saline, gelofusine, iv
cannulas, syringes, running cold and hot water, drapes, patches
Drugs: ketamine, thiopental, diazepam, pethidine, morphine,
metilergotamine, lidocaine, bupivacaine misoprostol, oxytocin,
adrenaline, atropine, hydralazine

Materials and Resources Available in OT:

Monitoring: multiparameter monitor (SpO2, ECG, BP, CO2, et
anesthetic agent); BP cuff all sizes; stethoscope; wall suction
Equipment: high pressure oxygen and air, ventilator with vaporizer and
mapleson B circuit, airways, ambu bag, face masks, laryngoscope, video
laryngoscope, bougie, endotracheal tubes, infusion sets, bag squeezer,
ringer lactate, normal saline, gelofusine, iv cannulas, three way stop
cocks, syringes, bair hugger, fluid warmer, laryngeal mask airway,
nasogastric tube, central line catheter, intraosseous access kit, spinal
and epidural needles

Drugs: sevoflurane, propofol, ketamine, thiopental, midazolam,
diazepam, morphine, fentanyl, sufentanil, meperidine, remifentanil,
pethidine, suxametonium, cisatracurium, rocuronium, sugammadex,
lidocaina, bupivacaine, levobupivacaine, ropivacainne, misoprostol,
oxytocin, metilergotamine, carbetocine, sulproston, adrenaline, atropine,
hydralazine, amiodarone, adenosine, labetalol, metildopa, nifedipine,
clonidine, noradrenaline, dopamine, dobutamine, nitrate, mgso4, ca++
chloride, ca++ gluconate, paracetamol, ketoprofen, tramadol,
ondansetron, ranitidine, desametasone

Ripoll Gallardo © 2020 Prehospital and Disaster Medicine

Table 1. Descriﬁtion of the Context, Facilities, and Resources Available in HRS and LRS.

Abbreviations: H
*Virtual facilities.

effect from the true difference between the two scenarios. P values
of less than .05 were considered significant for all statistical tests.

Results

Among the ten participants, six were females and four were males.
The median age was 31 years. The hypothesis was confirmed for
both objectives of this study. Overall performance score for the
HRS simulations was 5.2, while overall performance score was
2.3 for LRS (Figure 1). The mean effect size for the overall score
was 2.9 (95% CI, 1.7-4.0; P <.001). A significant effect was also
found for all fields of the TIGR in LRS when compared to HRS

S, High-Resource Scenario; LRS, Low-Resource Scenario; OT, operating theater.

(Table 2). As the effect was the same direction for all participants,
separate analysis of the carryover effect was not performed.

Discussion

This is the first article comparing young doctors’ performances in
an HRS versus an LRS setting. These results show an overall
decrease in residents’ performances when exposed to an unfamiliar
environment despite an exhaustive preparatory process. While a
decrease in technical skill is to be expected, the reduction in
non-technical skills (eg, leadership, problem solving, or resource
utilization) is a finding that deserves special attention. This study

February 2020

https://doi.org/10.1017/51049023X19005107 Published online by Cambridge University Press

Prehospital and Disaster Medicine


https://doi.org/10.1017/S1049023X19005107

86 Working in High- vs Low-Resource Environments
Field of TIGR Mean HRS Mean LRS Mean Effect 95% CI for Effect | Adjusted P Value
Leadership 5.1 24 27 0.84.6 .00130
Problem Solving 5.0 2.4 2.6 0.94.3 .00120
Situational Awareness 5.1 2.2 2.9 1.2-4.6 .00056
Resource Utilization 4.9 2.0 29 1.3-4.5 .00030
Communication 5.2 2.8 2.4 0.1-4.7 .00810

Ripoll Gallardo © 2020 Prehospital and Disaster Medicine

Table 2. Difference in Residents’ Scores Across the Different Fields of the TIGR (Non-Technical Skills)
Abbreviations: HRS, High-Resource Scenario; LRS, Low-Resource Scenario; TIGR, Italian translation of the Ottawa Global

Rating Scale.

Score /7

High Low
Ripoll Gallardo © 2020 Prehospital and Disaster Medicine

Figure 1. Box-Plot Difference in Residents” Overall Technical
(Medical) Performance between High-Resource (High) and
Low-Resource (Low) Environments.

Note: The bold lines indicate the median scores obtained in HRS
and LRS, respectively. The lower and upper lines refer to the
minimum and maximum score while boxes contain the values
comprised between the first and third quartile.

Abbreviations: HRS, High-Resource Scenario; LRS, Low-

Resource Scenario.

suggests that untrained physicians in low-resources environments
may experience a considerable setback to their interpersonal skills
when deployed in humanitarian missions, which may endanger the
health oflocal populations. Accordingly, these findings draw atten-
tion to the compelling need for humanitarian workers to gain new
competencies before deployment in low-resource settings, which
has already been highlighted by previous studies.>® The WHO
affirmed:

It is vitally important that people deployed to work on an emergency
response have training and skills at the appropriate level and of the necessary
quality (...). It is dangerous to individuals and to the collective response
work to deploy people with inadequate experience or a lack of expertise with
the hazard involved, without training and mentorship.!

Yet, typical training programs do not prepare professionals for the
adversities in developing countries.® It is the authors’ hope that
this study will send a warning about the need of additional
preparedness for inexperienced staft before first deployment.

Limitations

This study has several limitations. First, due to the limited avail-
ability of staff, only ten Italian residents could be included.
Accordingly, this should be regarded as a pilot study and the results
cannot be further generalized. Secondly, this study was conducted
in a simulated, rather than actual, working environment. Third,
this study included the opinion of only one evaluator.

Conclusions

This pilot study suggests that untrained physicians in low-resources
environments may experience a considerable setback not only to
their professional performance, but also to their interpersonal
skills, when deployed ill-prepared to humanitarian missions.
Consequently, this may endanger the health of local populations.
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