
SPECIAL ARTICLE

A basic anesthesia training program for nurses in Chad: first steps
for a south–south academic cooperation program

Programme de formation de base en anesthésie pour le personnel
infirmier au Tchad: premiers pas d’un programme de coopération
académique sud-sud

Eduardo Kattan, MD, MMEd • Rodrigue Takoudjou, PhD • Karen Venegas, MD • Julio Brousse, MD •

Alejandro Delfino, MD, MMEd • R. López Barreda, MD, MA
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Abstract

Purpose Safe perioperative care remains a large public

healthcare problem in low- and middle-income countries.

Anesthesia care provided by trained professionals is one of

the essential determinants to address this situation. This

article reports the design and implementation of a focused

anesthesia educational program for nurses in Chad.

Method This program consisted of four full-time courses

of one month each, taught in a local hospital. The program

included supervised practice in the operating room and

post-anesthesia recovery room, skills lab simulation

training, high fidelity crisis simulation, theoretical

classes, integration sessions, evaluations, and structured

feedback sessions.

Results Seven male nurses, aged 28–40 yr, were accepted

and successfully completed the program. The median

[interquartile range] students’ global satisfaction with the

program was high (86 [85–93]%). Cognitive and skills

assessment improved significantly after the program.

Students subsequently worked in city and district hospitals

performing essential and emergency surgical interventions.

Conclusions This is a novel south–south academic

cooperation program for nurses in Chad. The program

evaluation indicated a high level of satisfaction, effective
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cognitive and skills learning, and changes in clinical

behaviour. Addressing the lack of adequate provision of

anesthesia care is a task still to be faced, and this program

depicts a bridge alternative until formal educational

programs are implemented in the country.

Résumé

Objectif Des soins périopératoires sécuritaires demeurent

un important problème de santé publique dans les pays à

faible et à moyen revenu. Les soins anesthésiques offerts

par des professionnels formés constituent l’un des éléments

déterminants essentiels pour régler le problème. Cet article

rapporte la conception et la mise en œuvre d’un

programme spécialisé de formation en anesthésie

s’adressant au personnel infirmier au Tchad.

Méthode Ce programme était composé de quatre cours

intensifs d’une durée d’un mois chacun, donnés dans un

hôpital local. Le programme comportait une pratique

supervisée en salle d’opération et en salle de réveil, des

séances pratiques en laboratoire de simulation, une

simulation de crise haute fidélité, des classes théoriques,

des séances d’intégration, des évaluations et des séances

de rétroaction structurées.

Résultats Sept infirmiers âgés de 28 à 40 ans ont été

acceptés dans le programme et l’ont terminé avec succès.

La satisfaction globale moyenne [écart interquartile] des

étudiants était élevée (86 [85–93] %). L’évaluation

cognitive et des connaissances s’est considérablement

améliorée après avoir suivi le programme. Les étudiants

ont par la suite travaillé dans des hôpitaux de ville et de

district réalisant des interventions chirurgicales

essentielles et urgentes.

Conclusion Il s’agit d’un programme de coopération

universitaire sud-sud innovant au Tchad. L’évaluation du

programme a indiqué un niveau élevé de satisfaction, un

apprentissage efficace au niveau cognitif et des

compétences, ainsi que des changements au niveau du

comportement clinique. Il reste encore beaucoup de travail

pour régler le problème suscité par l’absence d’une offre

adéquate de soins anesthésiques, et ce programme décrit

une alternative temporaire intéressante jusqu’à ce que des

programmes de formation formels soient mis en œuvre

dans ce pays.

Perioperative morbidity and mortality remains a major

public healthcare problem in low- and middle-income

countries (LMIC).1 Even though infectious diseases and

malnutrition represent high disease burdens, surgical

diseases present a growing trend in disability-adjusted

life years (DALY).2,3 Among LMICs, those in Africa have

the highest burden of surgical DALY per 1,000 people,4

and it is estimated that 143 million additional surgeries are

needed in LMIC each year to decrease this burden.2 In

some countries, 94% of the population does not have

access to safe, timely, and affordable surgical and

anesthesia care.2 Various barriers to addressing this

problem have been identified, including a lack of human

and technical resources, untimely access to healthcare,

financial burdens, and ‘‘brain drain’’.5 Safe perioperative

care, provided by anesthesia professionals, is one of the

essential determinants to address this situation.2,6,7

Even though medical missions are providing aid to

partially address this important burden of disease, capacity

building projects are trying to develop a long-term

solution.8,9 In this area, multiple academic collaborations

have been successfully developed to strengthen the

anesthesia workforce and provide theoretical and

practical foundations adapted to the LMIC

requirements.10-16 Despite this, no internationally

validated training programs for non-physician anesthesia

providers (NPAPs) have been proposed for LMIC with a

wide range of designs, methodologies, and structures

implemented worldwide.10,13,17

Chad is a landlocked sub-Saharan African country. Its

population is approximately 14 million people, with a per

capita gross national income of 720 USD per year.18 It

ranks 186 (of 188) in the Human Development Index.19

Life expectancy is 51.9 yr, maternal mortality rate is 856/

100,000 live births, and up to 30% of children are

malnourished.20 A recent anesthesia workforce survey

found that there is only one anesthesiologist and 22 NPAP

in Chad, equating to 0.01 providers per 100,000

population.21 There are no formal anesthesia residency

programs, nor training programs for NPAP; most are

trained in neighbouring countries or through occasional

educational initiatives. The lack of trained anesthesia

workforce is overwhelming. Throughout the country,

there are many untrained anesthesia providers

exponentially increasing the risk of perioperative

complications in a vulnerable population.

The Complexe Hospitalier-Universitaire Le Bon

Samaritain (CHU-BS) is a privately owned tertiary-care

hospital in the Chadian capital N’Djamena, a health centre

founded in 2007 by the Jesuit Mission in West Africa. The

hospital has 147 beds and in 2017 there were 5,241 hospital

discharges. It has a medical and nursing school, and has

participated successfully in previous academic

partnerships.22

In 2009, a Pontificia Universidad Católica de Chile

(PUC) assistant professor undertook the first collaboration

experience in the CHU-BS facilities. This personal

initiative led to subsequent medical missions from the

Chilean university involving a growing number of faculty
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members and students. Because of the successful earlier

experience, and after eight years of informal health

cooperation between these institutions, a formal academic

collaboration agreement was signed to create capacity

building projects in Chad.

Considering the growing surgical need in the country, an

almost complete lack of certified anesthesia providers, and

no availability of formal training, we designed and

implemented a basic anesthesia educational program for

nurses in Chad that focused on the most relevant content to

safely address most common surgical procedures. The

main objective of this article is to report this experience,

and show the educational impact of this program.

Methods

Ethics

The institutional review board of Facultad de Medicina,

PUC approved this report (Comité de Ética en

Investigación; approval number 180418001) and waived

the need of any informed consent. The Chadian host

institution’s director authorized the use of the information

provided in this article, as no research ethics review board

was available at CHU-BS.

Needs assessment

To implement an educational program tailored to the

context, a formal needs assessment was developed. It

included surveys to key stakeholders (surgeons,

gynecologists, administrative staff, hospital directors, and

current NPAP), an analysis of operating room (OR)

registries of the previous six months (number and types

of surgery, anesthesia techniques, and perioperative

outcomes), availability of anesthetic supplies in rural and

city hospitals (drugs, ventilators, oxygen, monitors, and

postoperative care), access to electricity, access to the

internet, and suitable classrooms.

Anesthetic supplies available in CHU-BS are listed in

Table 1. Other district hospitals surveyed have fewer

human and technical resources. Despite the fact that

CHU-BS is an equipped referral hospital, there is just

one NPAP available, who lives in the facility and is on call

24/7.

Training program design and implementation

In Chile, a multicentre team was formed, including

anesthesiologists from PUC, Universidad de Chile, and

Hospital de Osorno. Both universities have more than 50

years of experience in anesthesiology residency programs.

Although a blended (i.e., online and face-to-face) learning

program would have been a useful methodology, it was

discarded because consistent internet access was lacking.

The program was designed focusing on available

anesthesia techniques (ketamine anesthesia, spinal

anesthesia, and general anesthesia) and the most common

surgical case load, including Bellwether procedures23,24

(i.e., proxy procedures used to describe the delivery of

essential surgical care, including Cesarean delivery,

laparotomy, and treatment of open fractures) and other

common elective and urgent surgeries (e.g., hysterectomy,

thyroid surgery, hernia repair, hydrocele, and burn

debridement). Neurosurgery, cardiothoracic, and vascular

surgery were excluded because surgical resolution was not

possible in this context. Although regional blocks, epidural

anesthesia, and postoperative mechanical ventilation were

considered in the design, they were excluded from the

Table 1 Available equipment and drugs in CHU-BS

Anesthetic equipment Drugs Laboratory

Mechanical ventilator Taema Monnal D2 (1) Halothane Hemogram

Manual non-invasive blood pressure monitor (2) Thiopental Creatinine and electrolytes

Portable pulse oximeters (4) Ketamine Thick blood smear

Laryngoscope (adult and pediatric blades) Bupivacaine HIV, hepatitis B and C serology

Orotracheal tubes Lidocaine Urinalysis

Laryngeal masks Ephedrine Blood and urine cultures

Oxygen concentrators (one in the OR and one in recovery room) Epinephrine Hepatic function panel

Electric supply for 12 hr a day Vecuronium x-rays

Spinal anesthesia needle Succinylcholine Whole blood transfusion

Ringer’s lactate solution Neostigmine

Saline solution 0.9% NSAIDS

CHU-BS = Complexe Hospitalier-Universitaire Le Bon Samaritain; HIV = human immunodeficiency virus; NSAIDS = non-steroidal anti-

inflammatory drugs; OR = operating room
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program, considering the limited time, safety concerns, and

learning curves.

Admission requirements included a valid Chadian

nursing diploma (obtained after three years of training

and a national board approved exam), French language

skills, five years of clinical experience in surgical wards or

OR (no anesthesia experience required), a recommendation

letter, and an interview with the hospital director.

Because of schedule constraints of both Chilean and

Chadian participants, a face-to-face learning program was

designed, consisting of four full-time courses (11 hr a day,

five days a week) of one month each, given at the CHU-BS

campus. The courses were scheduled in March

(introduction, basic physiology, and preanesthetic

evaluation), July (pharmacology, monitoring, airway

management, and resuscitation), September (anesthetic

techniques, common diseases, and postoperative care)

and December (pediatric and obstetric anesthesia, critical

events, and anesthesia for specific surgeries) 2017. Each

course was by taught by three Chilean faculty members or

two faculty members and a senior year resident. Housing

facilities were arranged for out of town students. During

non-course intervals, students resumed their usual work at

home hospitals and prepared for the next course with a

selected bibliography given beforehand. An email-based

communication channel was established for direct contact

with students. A graduation ceremony was scheduled for

March 2018. The complete curriculum is detailed in the

eTable (available as Electronic Supplementary Material).

The Chadian Ministry of Health was informed of this pilot

initiative and endorsed participation of individuals from

public hospitals. Nevertheless, formal approval of the

program by the Ministry of Health was not granted pending

further assessment.

In the mornings, trainees performed progressive clinical

supervised practice in the OR and postanesthesia recovery

room. In the afternoon, the teaching sessions included

theoretical classes, skills lab simulation training, high

fidelity crisis simulation, and integration sessions. Multiple

choice questions and long answer essays were used for

cognitive evaluations. Direct observation of procedural

skills (DOPS) assessment forms25 and real patient

performance evaluation were used for skills, attitudes,

and clinical reasoning assessments. Structured feedback

sessions were included every two weeks.26 Pass scores

(60%) were set according to the PUC healthcare sciences

education centre’s standards.

The cognitive assessment scheme included diagnostic

tests that were administered pre-module, mid-term tests at

the end of the second week, a final exam at the end of the

fourth week, with a post-test (for retention) administered at

the beginning of the next module (two months between

each).

Program evaluation

Anonymous satisfaction surveys were given to students and

teachers after each course was conducted. The educational

impact was measured by analyzing the progression of

grades in diagnostic, mid-term, final, and retention tests of

each course. Pre- and post-training DOPS assessment

forms25 were applied following the simulation of airway

management and spinal anesthesia on manikins. The

number of real cases performed by each student was

registered. Because there were no previous data registries,

the impact on patient outcomes could not be analyzed.

After the final course, a logbook was provided for each

student. This was not included in the assessment program,

but was used as a feedback instrument to the program

organizers. The logbook had to be completed with each

anesthesia case delivered in their hospitals from the end of

the last course to the graduation ceremony (three

months).27 The logbook variables included patient age,

surgical plan, anesthetic plan, emergency or elective

procedure, and perioperative complications (major

adverse cardiac events, significant desaturation or

hypotension, airway management problem, failed spinal

anesthesia, aspiration, and death).

Statistical analysis

Data were analyzed with Minitab version 17 Statistical

Software (Minitab Inc, State College, PA, USA). The

Kolmogorov–Smirnov normality test was applied, and

because of non-parametric distribution, non-normal

statistics were used. Data are presented as median

[interquartile range (IQR)] or percentage (%)

accordingly. Statistical analysis included Mann–Whitney

U test or Kruskal–Wallis test with a Bonferroni’s

correction when appropriate. A P\ 0.05 was considered

statistically significant.

Results

Demographics

Seven male nurses, aged 28–40 yr, were accepted in the

program. Five had no previous experience in anesthesia,

and two had received some informal training. All students

completed and passed the program with 100% attendance

in 2017. Three worked in CHU-BS, three worked in district

hospitals, and one in another referral centre.

The total cost of the program, including airline tickets,

educational materials, housing, and operational costs, was

36,554 USD or 5,222 USD per student. The program was
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financed by the supporting Chilean and Chadian

institutions. Students were not charged for the program.

Satisfaction

Median [IQR] students’ global satisfaction with the

program was 86 [85–93]%. The highest satisfaction was

with ‘‘evaluation methods’’ (86 [86–100]%) and

‘‘organization’’ (93 ([79–100]%). The lowest scores were

obtained for ‘‘feedback’’ (82 [78–93]%) and

‘‘infrastructure’’ (78 [71–100]%). Examples of selected

free choice comments from questionnaires are shown in

Table 2. Positive aspects included the integrated

theoretical-practical approach and simulation training.

Negative aspects included the teachers’ French language

fluency and the coordination between courses.

Knowledge

All students passed the four courses. The progression of

theoretical tests grades is illustrated in Fig. 1. Diagnostic

tests were significantly lower than the other three tests.

Retention test scores were not statistically different from

final exam scores. Remediation sessions were offered to

students who failed retention tests.

Pre and post-training DOPS scores in airway

management and spinal anesthesia are illustrated in

Figs 2 and 3, respectively. Prior to training, no student

obtained the minimum pass score in airway management,

and just one in spinal anesthesia. Post training, all students

passed both tests.

During the four-month training period, each student

successfully completed at least 30 spinal anesthetics, 20

bag-mask ventilations, 20 ketamine sedation cases, and ten

orotracheal intubations.

Clinical behaviour

Students verbally reported the presence of mainly

untrained anesthesia providers in their workplace

hospitals, with preoperative evaluations rarely performed,

inadequate anesthesia techniques, and insufficient

monitoring. As an example, most elective Cesarean

deliveries were performed with ketamine sedation,

despite availability of spinal anesthesia. Logbook results

are shown in Table 3. One student who worked in a rural

hospital, being the sole anesthesia professional in the

hospital, performed the highest number of procedures, 265

cases in 70 days.

Logbook entries revealed that 13% of patients were

pediatric, and the most common surgeries were Cesarean

deliveries, hernia repair, uterine curettage, emergency

laparotomies, trauma, and surgical debridement of burns.

Their caseloads were composed mostly of Bellwether

Table 2 Selected comments of satisfaction questionnaires

Positive Negative

Students ‘‘Understand the importance of the preanesthetic evaluation.’’

‘‘Simulation scenarios are very useful to practice skills and crisis resource

management.’’

‘‘Planning the anesthesia for a Cesarean delivery, and knowing the

associated risks for the mother and child.’’

‘‘The linguistic aspects need to be worked on for a

better understanding of the anesthetic concepts.’’

‘‘I would like to have more bibliographic material and

receive it earlier.’’

‘‘We need yearly refresher courses to keep learning.’’

Teachers ‘‘The most important was students’ and teachers’ motivation; they were very

committed to the program. It’s a well thought-out plan that uses different

teaching strategies, combining theory and practice.’’

‘‘The biggest strength of the program is Chad’s high healthcare needs, which

makes students very receptive to international academic programs.’’

‘‘Direct contact with students, working side by side in the operating

room…team work!’’

‘‘I think the language barrier was one of the most

important.’’

‘‘There should be better coordination between

courses.’’

‘‘Clinical and teaching infrastructure.’’

Fig. 1 Pre-course, mid-term, final, and retention test results
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procedures. Almost 50% were emergency surgeries, and

there was only one reported major complication, an

intraoperative cardiac arrest secondary to uncontrollable

obstetric hemorrhage (0.15%). Twenty-one (100%)

elective Cesarean deliveries were performed with spinal

anesthesia. In emergency Cesarean deliveries, 12 (9%)

were performed with general anesthesia and rapid sequence

intubation because of eclampsia, 106 (82%) with spinal

anesthesia, and 12 (9%) with ketamine anesthesia.

Discussion

This basic anesthesia training program is novel for nurses

in Chad, and was successfully completed by seven

students. Program evaluation indicated a high level of

satisfaction, effective cognitive and skills learning, and

changes in clinical behaviour. To the best of our

knowledge, this is the first south–south academic

cooperation program reported in the anesthesiology field.

South–south cooperation initiatives are considered

innovative and inclusive development strategies.28 In

south–south cooperations, countries from the Global

South ‘‘share knowledge, skills, expertise, and resources

to meet their development goals through concerted

efforts’’.29 Multiple benefits have been described in the

literature, including the introduction of context-sensitive

interventions, the potential resolution of shared problems,

and a higher sense of ownership among beneficiaries.30 The

United Nations Development Program has actively

endorsed these partnerships to achieve the Sustainable

Development Goals for 2030.31

Kempthorne reported that approximately 22 Chadian

healthcare professionals work in the anesthesiology field.21

The lack of anesthesia-trained workforce in Chad is huge.

Many educational interventions have been proposed to

address this kind of gap, from five-day brief courses17,32 to

full training programs10 certified by local authorities. Our

program offers a reasonable alternative and might serve as

a bridge solution for training nurses intensively and

efficiently to provide anesthesia for common procedures.

Addressing the lack of adequate anesthesia care is an

urgent task to be faced as a global society, as many suffer

from a lack of access to safe surgical care because of few

resources and an insufficient and/or untrained workforce.

This initiative illustrates an efficient response to this

challenge that could be viewed as a bridge solution for a

critical need, where there are extremely few trained

professionals and high numbers of untrained providers

delivering potentially hazardous anesthetic care. It could be

argued that this kind of initiative may risk increasing the

number of unqualified anesthesia providers as the program

did not provide complete NPAP training. Nevertheless, in

Fig. 2 Pre- and post-training airway simulation DOPS score

Fig. 3 Pre- and post-training neuraxial anesthesia simulation DOPS

score

Table 3 Perioperative logbook registry

Variables Results (% or median [IQR])

Total number of anesthetics performed 663

Anesthetics per student 55 [10–202]

Patient age

[ 15 yr 576 (87%)

5–15 yr 56 (8.4%)

\ 5 yr 31 (4.6%)

Male/female 274/389 (41%/59%)

Elective/emergency 352/311 (53%/47%)

Types of anesthesia

Spinal 350 (53%)

GA with intubation 64 (9.6%)

GA with facemask/SGA 23 (3.4%)

Sedation (ketamine) 226 (34%)

Registered mortality 1/663 (0.15%)

GA = general anesthesia; IQR = interquartile range; SGA =

supraglottic airway
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our opinion, in situations of extreme deprivation, a partial

but feasible training is better than no training at all.

Despite this positive intervention, limitations must be

addressed. A language barrier was perceived, even though

all teachers were trained in French before the

implementation of the program. Future versions will

ensure teachers have an appropriate language (i.e.,

Diplôme Approfondi de Langue Française) certification.

In addition, because reliable registries of the pre-

intervention status were not available, we could not

assess the clinical impact and perform a safety

evaluation. To overcome this limitation, logbooks were

provided to students to enable analysis of post-intervention

registries. The use of a logbook as a measuring tool is

based on self-reporting, therefore data could be incomplete,

biased, or deliberately omitted. Future versions of this

program should include more comprehensive evaluation

instruments,33 including workplace-based assessments,34

adherence to preoperative evaluation, and checklists.35

The competency of trained students and safety issues

must be further evaluated to assess the real impact and

safety of this program. This type of training cannot replace

formal education programs for anesthesiologists and

NPAPs. All efforts must be made to establish such

programs as soon as possible. While this task is

achieved, creative training programs like the one

presented in this report may serve to alleviate the urgent

deficit of trained professionals.

This initiative may lack sustainability because of

financial and personnel time cost. Nevertheless, as this is

a pilot course, it serves as a learning opportunity for all

parties, and lessons can be drawn to optimize future

cooperation projects between partners. For instance,

participation of trained Chadian professionals, better use

of electronic resources, and educational design

optimization could improve the feasibility and lower the

costs of future educational projects.

This program was the result of nine years of

collaborative work between institutions, and people from

Chile and Chad are truly committed to this alliance. Those

years of collaboration have helped make this relationship

more horizontal. The achievements and knowledge that

were brought about by this training program may serve as a

platform on which to develop further projects, aiming at

short-, medium-, and long-term outcomes. A Safer

Anaesthesia From Education refresher course36,37 (a

continuous medical education program) and a pain and

postoperative care course are being planned for 2019. An

updated version of this program may be offered in 2020. In

the medium and long term, we are considering

interventions to promote adverse events registries, safety

policies, the creation of a nationwide anesthesia

association, and stimulate the contact with NPAPs of

neighbouring countries. Those goals should be chosen

together, considering the interests, strengths, and weakness

of the different parties. International cooperation should

not be understood only as knowledge and resources

transfer, but also as advocacy, mentoring, and local

involvement to be sustainable.

In conclusion, we have presented the educational impact

of a novel south–south academic cooperation program.

This successful initiative forges the possibility of

expanding this collaboration and increasing the supply of

healthcare training programs in Chad and similar countries,

based on the country’s needs and adapted to their

healthcare reality.

Acknowledgements We thank Jaime Campusano and Roberto

Zamorano (anesthesiologists from the Departamento de

Anestesiologı́a, Hospital Base de Osorno) for helping develop the

second course of the program; Fernando Reyes, Rodrigo Gutierrez,

and Jaime Godoy (anesthesiologists from the Departamento de

Anestesiologı́a y Reanimación, Hospital Clı́nico y Facultad de

Medicina Universidad de Chile) for helping develop the third

course of the program; Barbara Raty (physical therapist from

Servicio de Kinesiologı́a, Pontificia Universidad Católica de Chile)
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