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M
aternal mortality is unacceptably high in low- 
and middle-income countries (LMICs). Globally, 
99% of all maternal deaths occur in LMICs.1 In 

2015, the maternal mortality ratio in high-income coun-
tries (HICs) was 12 per 100,000 live births, compared with 
239 per 100,000 live births in LMICs.2 In Madagascar and 

KEY POINTS

• Question: What is the long-term impact of the Safer Anaesthesia From Education Obstetric 
Anaesthesia (SAFE-OB) course in the Republic of Congo and in Madagascar?

• Findings: Qualitative evidence of personal and organizational change was found at 12–18 
months corroborated by quantitative evidence of knowledge and skill retention.

• Meaning: Because anesthesia is a contributor to maternal mortality in low- and middle-
income countries (LMICs; 13.8% of deaths after cesarean delivery are directly attributable to 
anesthesia), the findings suggest the SAFE-OB course may have a role to play in decreasing 
maternal mortality.

BACKGROUND: Maternal mortality in low- and middle-income countries (LMICs) is higher than 
in high-income countries (HICs), and poor anesthesia care is a contributing factor. Many anes-
thesia complications are considered preventable with adequate training. The Safer Anaesthesia 
From Education Obstetric Anaesthesia (SAFE-OB) course was designed as a refresher course to 
upgrade the skills of anesthesia providers in low-income countries, but little is known about the 
long-term impact of the course on changes in practice. We report changes in practice at 4 and 
12–18 months after SAFE-OB courses in Madagascar and the Republic of Congo.
METHODS: We used a concurrent embedded mixed-methods design based on the Kirkpatrick 
model for evaluating educational training courses. The primary outcome was qualitative deter-
mination of personal and organizational change at 4 months and 12–18 months. Secondary 
outcomes were quantitative evaluations of knowledge and skill retention over time. From 2014 
to 2016, 213 participants participated in 5 SAFE-OB courses in 2 countries. Semistructured 
interviews were conducted at 4 and 12–18 months using purposive sampling and analyzed 
using thematic content analysis. Participants underwent baseline knowledge and skill assess-
ment, with 1 cohort reevaluated using repeat knowledge and skills tests at 4 months and 
another at 12–18 months.
RESULTS: At 4 months, 2 themes of practice change (Kirkpatrick level 3) emerged that were not 
present at 12–18 months: neonatal resuscitation and airway management. At 12–18 months, 
4 themes emerged: management of obstetric hemorrhage, management of eclampsia, using a 
structured approach to assessing a pregnant woman, and management of spinal anesthesia. 
With respect to organizational culture change (Kirkpatrick level 4), the same 3 themes emerged 
at both 4 and 12–18 months: improved teamwork, communication, and preparation. Resistance 
from peers, lack of senior support, and lack of resources were cited as barriers to change at 4 
months, but at 12–18 months, very few interviewees mentioned lack of resources. Identi�ed cat-
alysts for change were self-motivation, credibility, peer support, and senior support. Knowledge 
and skills tests both showed an immediate improvement after the course that was sustained. 
This supports the qualitative responses suggesting personal and organizational change.
CONCLUSIONS: Participation at a SAFE-OB course in the Republic of Congo and in Madagascar 
was associated with personal and organizational changes in practice and sustained improve-
ments in knowledge and skill at 12–18 months.  (Anesth Analg 2019;129:1707–14)
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in the Republic of Congo, the maternal mortality ratio is 
3533 and 4424 per 100,000 live births, respectively, almost 
twice the average reported for LMICs.

The cause of high maternal mortality worldwide is 
multifactorial,5 but poor-quality anesthesia care is a con-
tributor. It is known that 2.8% of all maternal deaths, 3.5% 
of direct maternal deaths (those resulting from obstetric 
complications), and 13.8% of deaths after cesarean deliv-
ery are directly attributable to anesthesia.6 For women 
undergoing obstetric procedures in LMICs, the risk of 
death from anesthesia is 12 per 1000 women.6 Anesthesia-
attributed deaths (eg, complications of airway manage-
ment and spinal anesthesia) are considered preventable 
with appropriate training and resources.6,7 Therefore, 
quality improvement efforts targeted to optimize obstetric 
anesthesia care worldwide could help improve maternal 
mortality.

The Safer Anaesthesia From Education Obstetric 
Anaesthesia (SAFE-OB) course is an education course 
designed for use in LMICs by the Association of 
Anaesthetists of Great Britain and Ireland (AAGBI) and 
administered by the World Federation of Societies of 
Anaesthesiologists (WFSA).8 SAFE-OB aims to improve 
the quality of obstetric anesthesia care through a 3-day 
refresher course for trained anesthesia providers (physi-
cian and nonphysician). In most LMICs, there is no ongo-
ing continuing medical education and no requirement 
from licensing authorities (where they exist) to participate 
in educational activities. The SAFE-OB course is highly 
interactive using various teaching modalities such as 
scenario teaching, skills sessions, and small-group dis-
cussion. Lectures are kept to a minimum. The course is 
designed for 32 participants and 6–8 faculty instructors 
to keep the faculty/participant ratio low to optimize 
learning through interaction. Short-term course outcomes 
have been published,9,10 but longer-term outcomes (12–24 
months) are not reported. Generally, published data on 
the impact of educational courses in LMICs are sparse. A 
recent review of the topic admitted that, out of necessity, 
much of the article was based on unpublished data from 
the WFSA, personal communication with course orga-
nizers and participants, and the author’s own personal 
experience.8

We aimed to use a concurrent embedded mixed-methods 
design based on the Kirkpatrick11 model (Table 1) for eval-
uating educational interventions to assess the short- and 
long-term impact of SAFE-OB after 5 courses in 2 African 
countries: the Republic of Congo and Madagascar, between 
2014 and 2016.

METHODS

Mercy Ships Institutional Review Board (MS-2016-004) and 
the Republic of Congo and Madagascar Ministries of Health 
gave permission for the study. The requirement for written 
informed consent was waived, but interviews required ver-
bal consent.

The Republic of Congo and Madagascar are both low-
income countries and are ranked 137 and 197, respectively, 
of 197 countries on the United Nations Health Development 
Index.12 The population sizes are 4.6 and 24.3 million, 
respectively, with a physician anesthesia density of 0.19 
and 0.23 per 100,000 population.13 In the Republic of Congo, 
only nonphysician anesthesia provider training programs 
are available (physicians travel abroad for anesthesia train-
ing), whereas in Madagascar, both physician and nonphysi-
cian anesthesia training programs are provided.

A team from Mercy Ships taught 5 SAFE-OB courses 
between April 2014 and April 2016: 1 in the Republic of 
Congo and 4 in Madagascar. The SAFE-OB course outline 
is shown in Supplemental Digital Content 1, Table, http://
links.lww.com/AA/C877. Although SAFE-OB is primar-
ily aimed at anesthesia providers (physician and nonphy-
sician), up to 8 obstetricians/midwives per course were 
also invited to attend days 2 and 3 of the course. We made 
this adaptation at local request because multidisciplinary 
training is known to increase the effectiveness of quality 
improvement interventions and the ability to apply learn-
ing to a clinical setting.14,15 No travel expenses or per diems 
were given to participants. French is the national language 
of both the Republic of Congo and Madagascar. All course 
materials were translated into French but, because the 
majority of course instructors did not speak French, sequen-
tial translation was used for all sessions.

Study Design, Sample Size, and Selection

The study was based on the Kirkpatrick11 model for evaluat-
ing training programs (Table 1) and a mixed-methods anal-
ysis design as recommended for patient safety research.16 
Qualitative and quantitative data were integrated using a 
concurrent embedded design.17 The priority in data collec-
tion was a qualitative approach. Secondary data collection 
utilized quantitative knowledge and skills assessments to 
triangulate the qualitative self-reported responses.

The sample size and sampling techniques were based 
on the primary qualitative study outcome. Therefore, for 
impact evaluation at 4 and 12–18 months, participants were 
chosen using purposive sampling. Purposive sampling is 
widely used in qualitative research to identify and select 
information-rich cases to maximize effective use of limited 

Table 1.  Kirkpatrick Model for Evaluating Educational Courses and Our Data Sources
Description Data Source

Level 1: Reaction Participants perception of the course  

(enjoyment, relevance, and engagement)

Immediate written course feedback

Level 2: Learning Acquired knowledge, skills, attitude, commitment Analysis of knowledge and skill tests precourse and at interval follow-up 

(immediate, 4 months and 12–18 months)

Level 3: Behavior Translation of knowledge and skills into personal 

practice

Semistructured interview at 4 months and 12–18 months

Level 4: Results Organizational change and improved patient 

outcome

Semistructured interview at 4 months and 12–18 months; and participant 

reported catalysts and barriers to implementation
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resources.18 This often involves identifying and selecting 
knowledgeable and experienced individuals17 who are avail-
able and willing to communicate experiences and opinions in 
an articulate and re�ective manner.19 Therefore, participants 
who engaged in open and frank discussions with the faculty 
were respected by their peers and often elected as “spokes-
person” during the course, and were chosen based on being 
designated opinion leaders.20 Sampling was also pragmati-
cally based on geographical location (those living near the 
evaluation location) because involvement in the study was 
voluntary and no per diems or transport costs were paid.

Initial Assessment and Selection of Participants 

for Each SAFE-OB Course

In each country, we conducted anesthesia educational needs 
assessment consisting of hospital surveys and interviews 
with the Ministry of Health, Dean of the Medical School, 
and the local anesthesia societies. The hospital surveys used 
a tool adapted from the World Health Organization (WHO) 
Situational Analysis tool21 and the 2010 WFSA International 
Standards for Safe Practice of Anaesthesia.22 As a result, 
minor course adaptations were agreed concerning local 
medication, equipment availability, and timetabling (eg, 
the use of magnesium chloride instead of magnesium sul-
fate, the complete lack of bougies, and the need to start the 
course at the time the local hospitals usually start work). 
Due to the relative sizes of the 2 countries and Mercy Ships 
operational capacity, 1 course was planned for the Republic 
of Congo and 4 courses for Madagascar. All participants 
were selected by the country’s chief of anesthesia in con-
sultation with local hospital directors because local engage-
ment with hospital management is known to be important 
in implementation of learning.14,15 The Republic of Congo 
participants were nonphysician anesthesia providers and 
the only 2 physician anesthesia providers working in the 
Pointe-Noire and Dolisie areas, which are the 2 largest cities 
outside the capital city. Participants from Madagascar were 
a mix of physician and nonphysician anesthesia providers 
selected from almost all the major regions of the country.

Initial Impact Assessment (Kirkpatrick Levels 1 

and 2)

Before each course, all anesthesia participants underwent 
baseline knowledge and skill assessment using the standard 
tools provided as part of the SAFE-OB course. Midwives 
and obstetricians did not complete these assessments 
because the test contained some speci�c anesthesia-related 
questions. Knowledge assessment consisted of 50 questions, 
each with a true or false response and the result given as a 
percentage of correct responses. Skill assessment used low-
technology simulation. Participants were allocated (using 
block randomization) to demonstrate 1 of 4 skills: neonatal 
resuscitation, maternal resuscitation, intubation, or initial 
assessment of a sick pregnant mother. The participant was 
required to complete 10 predetermined steps, and the num-
ber of correct steps was given as a percentage. Immediately 
after the course, participants repeated the same knowledge 
and skill assessments (Kirkpatrick level 2). In addition, at 
the end of the course, participants completed a self-reported 
feedback questionnaire in French on their enjoyment of the 
course and the relevance to their practice (Kirkpatrick level 

1). An English translation of the questionnaire is provided 
in Supplemental Digital Content 2, Appendix 1, http://
links.lww.com/AA/C878.

Long-term Impact Assessment at 4 and 12–18 

Months (Kirkpatrick Levels 1–4)

Evaluation of Self-Reported Behavior Change and 

Identification of Catalysts and Barriers to Change 

(Kirkpatrick Levels 3 and 4). Semistructured interviews 
were conducted with 1 cohort of participants at 4 months 
and a second cohort at 12–18 months. To lessen the chance 
of interinvestigator bias, an interview guide was used 
(Supplemental Digital Content 3, Appendix 2, http://links.
lww.com/AA/C879).

All courses were taught in French. All interviews were 
conducted in English, French, or Malagasy depending on 
the participant’s preference. T.R. conducted interviews in all 
3 languages without the need for a translator; M.C.W. and 
K.L.C. in English or French without a translator, but one 
was present in case clari�cation of responses was needed; 
and N.H.C. conducted interviews in English translated to 
French using a Mercy Ships translator. Interviews took place 
either face-to-face or by telephone at a prearranged time. 
Interviews lasted 15–20 minutes and occurred remote from 
the hospital (hotel or community center). Interviews were 
recorded by a primary scribe (not the interviewer or transla-
tor) with pen and paper. M.C.W. and N.H.C. are physician 
anesthetists, and K.L.C. and T.R. organize medical courses 
in LMICs. All interviewers were trained, familiar with the 
SAFE-OB course content and the working conditions of the 
participants. All participants were over 18 years of age and 
gave voluntary verbal consent to participate in the interview.

Data Analysis

The primary outcome (qualitative determination of personal 
and organizational change at 4 and 12–18 months) was deter-
mined from interview responses. Interview responses were 
anonymized and labeled numerically with the pre�x “C” 
or “M” to indicate the Republic of Congo or Madagascar, 
respectively. Interview responses were analyzed by A.W. 
and M.C.W. using the standard 6 phases of inductive the-
matic analysis: (1) responses were read and reread to become 
familiar with the data and pay attention to initially emerging 
patterns and ideas; (2) generation of initial categories (codes) 
by collapsing the data into labels and creating the categories 
for further analysis; (3) collation of categories into de�ned 
themes that accurately depict the data; (4) review of themes 
and entire data set to check for completeness; (5) de�ne 
and name each theme; and (6) decide which themes make 
meaningful contributions to understanding what is going on 
within the data. Phases 1–3 were conducted independently, 
and phases 4–6 (reviewing, de�ning, and interpreting) were 
done collaboratively. Disagreements were referred to T.R.

Secondary outcome data (quantitative evaluations of 
knowledge and skill retention over time) were analyzed 
visually using a frequency histogram to determine distri-
bution, and paired participant data were analyzed using a 
2-tailed paired t test. A Bonferroni correction was applied 
for multiple testing (2 hypotheses); therefore, the critical P 
level for signi�cance was set at .025, so individual tests with 
P < .025 were considered signi�cant.
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RESULTS

From 2014 to 2016, 213 participants (166 anesthesia provid-
ers and 47 obstetricians and midwives) were trained in 5 
SAFE-OB courses in the Republic of Congo and Madagascar. 
Only anesthesia providers were included in the analysis.

Kirkpatrick Levels 1 and 2: Reaction and 

Learning

All participants rated the course as enjoyable, relevant, and 
said they would recommend it to others.

One hundred �fty-four of 166 anesthesia providers 
completed knowledge and skill tests pre- and postcourse. 
Failure to arrive on time or leaving early accounted for the 
noncompletions. Knowledge and skill test results improved 
signi�cantly from precourse to postcourse and showed sus-
tained improvement at 4 and 12–18 months after. Details are 
given in Table 2.

Kirkpatrick Level 3: Change in Personal Practice

Semistructured interviews were conducted at 4 months 
with 46 participants, and at 12–18 months with 28 differ-
ent participants of whom 19 of 46 and 16 of 28 participants, 
respectively, also completed repeat knowledge and skills 
tests. Those who underwent telephone interview did not 
complete repeat knowledge and skills tests.

Responses among participants at 4 months were almost 
identical to the responses at 1 year with 2 notable excep-
tions: neonatal resuscitation and airway management. 
Neonatal resuscitation was reported by 50% of interviewees 
at 4 months and airway management by 25% as seen in the 
following comments: “Before I was nervous about dealing 
with newborns, now I know just what to do, have con�-
dence and certainty in my decisions” [M7]. “Before I wasn’t 
con�dent in caring for urgent cases of pregnant women, 
now I am sure of intubation techniques, lateral tilt, and 
protecting the airway” [M20]. However no interviewee at 

12–18 months mentioned neonatal resuscitation or airway 
management when discussing the most important things 
they had learned and what changes they had made in their 
personal practice.

On thematic analysis of responses at 12–18 months, 4 
areas of practice change were identi�ed: management of 
obstetric hemorrhage, use of the “airway, breathing, cir-
culation (ABC)” structured approach, management of 
eclampsia, and the use of spinal anesthesia. Responses were 
similar for participants from the Republic of Congo and 
Madagascar. Further details are reported in Table 3.

Kirkpatrick Level 4: Organizational Culture 

Change

Responses to questioning about areas of organizational cul-
ture change were similar between the Republic of Congo 
and Madagascar. From thematic analysis, 3 themes emerged 
that were universally present at both 4 and 12–18 months: 
improved teamwork, communication, and preparation, as 
shown in Table 4. In addition, many Malagasy participants 
explained that new protocols had been developed for the 
management of spinal anesthesia, eclampsia, commonly 
used drugs and doses, and always intubating with a pil-
low under the woman’s head. The chief obstetric anesthe-
tist in Madagascar, assisted by another professor, led these 
changes at the university hospital and publicized them 
through the Malagasy Society of Anaesthetists. By contrast 
in the Republic of Congo, the only new protocols were 
related to the dose of magnesium and volume of �uid used 
in eclampsia management.

No negative consequences were reported as a result of 
the changes, although a teaching professor in Madagascar 
said “Teamwork has been improved but now when there is 
no pulse oximeter my students do not want to work because 
they are used to it” [M37]. This was because, as a result of the 
SAFE-OB course, the need for pulse oximetry as an essential 

Table 2.  Kirkpatrick Level 2: Knowledge and Skills Test Results Precourse, Postcourse, and at 4 and  
12–18 Months Follow-up

Precourse

Postcourse 

(Immediately After  

the Course) P Valuea

Longer-term  

Follow-up P Valuea

Knowledge test results

 All participants 68 (67–70); 

(n = 154)

78 (76–79);

(n = 154)

<.001   

 Subgroup of participants assessed at  

4 months postcourse

68 (63–73); 

(n = 27)

78 (74–81); 

(n = 27)

.004 (4 months); 

75 (70–81); 

(n = 19)

.401

 Subgroup of participants assessed at  

12–18 months postcourse

61 (53–69); 

(n = 25)

68 (62–74); 

(n = 25)

.099 (12–18 months); 

67 (62–73); 

(n = 16)

.780

Skills test results

 All participants 45 (42–48); 

(n = 154)

77 (74–80); 

(n = 154)

<.001   

 Subgroup of participants assessed at  

4 months postcourse

48 (39–58); 

(n = 27)

80 (73–86); 

(n = 27)

<.001 (4 months); 

80 (75–87); 

(n = 16)

.836

 Subgroup of participants assessed at  

12–18 months postcourse

42 (31–53); 

(n = 25)

65 (49–81); 

(n = 25)

.003 (12–18 months); 

58 (48–68); 

(n = 16)

.477

Values given as mean (95% con�dence intervals) percentage score.
aP value calculated from 2-tailed paired t test, where P < .025 was considered signi�cant.
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component of safe anesthesia was better understood, and 
was being more frequently used than before the course.

Perceived Catalysts and Barriers to Change

Four themes (leader support, self-motivation, peer support, 
and credibility) were identi�ed as perceived catalysts for 
change and 3 themes (resistance from peers, lack of senior 
support, and lack of resources) as barriers. At 4 months, 
the overwhelming perceived barrier to change reported by 
almost all participants was lack of resources (equipment 
and medication), closely followed by resistance from peers, 
and lack of senior support. However, at 12–18 months, the 
biggest perceived barrier was resistance from peers and 
then lack of senior support. Few reported lack of resources. 
A summary of catalysts and barriers is given in Table 5.

DISCUSSION

Our mixed-methods evaluation of the SAFE-OB course in the 
Republic of Congo and Madagascar shows evidence of self-
reported personal and organizational practice change sus-
tained at 1 year and corroborated by evidence of knowledge 
and skill retention. Perceived catalysts and barriers to change 
are identi�ed with some changing over time. Lack of resources 
becomes less important, and self-motivation becomes more 
important for sustained behavior change over time.

Effective education programs need to be enjoyable and 
relevant. Our results indicate the course was both of these. 
The most common overall causes of maternal mortality in 
LMICs are hemorrhage and eclampsia,2 and these were 
reported as 2 of the 4 most important areas of change in 

personal practice. The most common causes of anesthesia-
attributed maternal mortality globally are complications of 
airway management and spinal anesthesia,6 both of which 
were reported as areas of change in practice. However, air-
way management was only reported at 4 and not 12–18 
months. This may be because most obstetric anesthesia in 
the Republic of Congo and in Madagascar is performed 
under spinal anesthesia. Most anesthesia providers are 
trained to use only spinal anesthesia for obstetric cases due 
to lack of supplies for intubation and general anesthesia. 
In Madagascar, laryngoscopes are only available in 67% of 
hospitals and functioning vaporizers in 43%.23 Perhaps air-
way management was interesting initially but then faded 
due to irrelevance/lack of opportunity to practice the tech-
nique. Similarly neonatal resuscitation was also identi�ed 
as an important area of change at 4 months but not at 12–
18 months. This might also be due to lack of opportunity 
because most neonatal resuscitation is performed by mid-
wives, with anesthetists rarely providing assistance. This 
supports the idea of including midwives on the SAFE-OB 
course as the course content highlights areas of practice spe-
ci�cally relevant to them, such as neonatal resuscitation.

Our �ndings of knowledge and skill retention at 12–18 
months are similar to other educational initiatives in LMIC 
studies.10,24,25 In particular, evaluation of the SAFE-OB course 
in Rwanda by Livingston et al10 showed practice changes 
similar to our study: systematic management of emergen-
cies, improved teamwork, communication, and prepara-
tion; similar catalysts for change: support from colleagues 
and higher hospital authorities; and similar obstacles to 

Table 3.  Kirkpatrick Level 3: Behavior Change at 12–18 Months
Theme Description Comments

Management of obstetric 

hemorrhage

The most common aspect was an understanding 

of how to estimate blood loss, the physiological 

changes expected, and how this should be treated.

“My practice for estimation and calculation of blood loss 

has changed. Before I just estimated it randomly. Now I 

know the formula and the techniques” [M43]

Use of a structured  

approach—“ABC” to  

assess a pregnant women

ABC approach was a new concept for most 

participants, but they found it simple to use and 

helpful in their daily practice.

“I’ve become methodical thanks to ABC, more prepared 

and organised as well” [M29]

Management of eclampsia This was predominantly the use of magnesium 

sulfate, understanding the physiological changes 

and �uid management required.

“If there is a preeclamptic patient, now we know how to 

treat them” [M8]

The use of spinal anesthesia This theme focused on the need for monitoring 

during spinal anesthesia and early identi�cation 

and management of the complications of spinal 

anesthesia, in particular, high spinal.

“I still remember Mrs TILTa and we use that now when we 

do spinal anesthesia” [C1]

Interviewees were anonymized and labelled numerically with the pre�x “C” or “M” to denote the Republic of Congo or Madagascar, respectively.

Abbreviations: ABC, airway, breathing, circulation; C, Republic of Congo; M, Madagascar.
aThis was in reference to the importance of left lateral tilt during spinal anesthesia and the use of a simulation scenario with a woman named Mrs TILT.

Table 4.  Kirkpatrick Level 4: Organizational Culture Change at 12–18 Months
Theme Description Comments

Communication Improved communication through more information 

sharing and discussion.

“Has changed the way we transmit information to others” [M6]

“Communication with the surgeon is better” [M9]

Preparation A feeling of being better prepared or more vigilant in 

their practice. Several additionally commented that 

this had made their work easier and less stressful.

“My whole practice has radically changed, for example my preparation 

before going into the operating room” [M44]

Teamwork Increased mutual understanding in the operating 

room, with more sharing and helping each other.

“Interactions in the operating room have improved, it has strengthened 

the team work, eases the way of communication” [M2]

Interviewees were anonymized and labelled numerically with the pre�x “C” or “M” to denote the Republic of Congo or Madagascar, respectively.

Abbreviation: M, Madagascar.
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change: lack of resources, resistance from colleagues, and 
lack of engagement from hospital administrators.

The literature on knowledge and skill retention after 
training courses varies. Some studies show that decay 
happens as early as 4 months and others not until 6–12 
months.26,27 Many studies come from high-income settings 
where health care professionals are subjected to a huge 
array of mandatory training from �re safety to cardiopul-
monary resuscitation, yet in reality many never use these 
skills routinely. Therefore, it is not surprising that knowl-
edge and skills decay rapidly. However, if participants 
have regular opportunity to use the knowledge and skills 
learned, then evidence shows improved retention.28,29 In 
our study, in contrast to HICs, all participants were regu-
larly dealing with obstetric emergencies such as eclamp-
sia and hemorrhage on a weekly basis. Therefore, it was 
easy to put new knowledge into practice. The differences 
in outcomes between high- and low-income settings high-
light the need for reinforcement of any new knowledge and 
skills through regular practice. Another explanation for the 
differences may be due to the rarity of educational oppor-
tunities in LMICs. It is possible that the 1 course attended 
might be easier to remember and put into practice without 
the “noise” of lots of other courses and information, but our 
study did not evaluate this hypothesis.

Lack of resources and hierarchy (or lack of senior support) 
are commonly identi�ed barriers to quality improvement ini-
tiatives in LMICs.30–33 The novel �nding in this study, which 
requires further hypothesis testing, is that lack of resources 

is seen as less of a perceived barrier over time. This could be 
because initially it is easy to cite lack of resources as a rea-
son why change is dif�cult, rather than struggle through the 
effort required to implement change. This theory is backed 
up by those participants who managed to make changes 
because they identi�ed self-motivation, hard work, and 
determination as important catalysts for change. In addi-
tion, studies from HICs with all the necessary resources 
still �nd change dif�cult to initiate and sustain even when 
well evidenced and mandated.32,34 These and other studies 
suggest that attitudes and beliefs (culture) may be equally 
if not more important than physical resources.30,32,34,35 The 
SAFE-OB style of teaching allows time for discussion, which 
overcomes other known barriers to change such as skepti-
cism and misunderstanding30–33,36 and allows sharing of 
experiences to ensure contextual relevance.

This study has a number of limitations. The main limita-
tion is that because there was no concurrent control group 
we cannot attribute causality of changes in personal and 
organizational practice to the SAFE-OB course. We used 
self-reported responses to assess personal and organi-
zational change. The relationship between self-reported 
change and actual behavior change was not measured, 
but self-reported change may overestimate actual change. 
Self-reporting is also subject to bias—either overly posi-
tive responses to please the interviewers or overly negative 
responses to obtain more training. However, understanding 
how and why a behavior change necessitates participants 
self-reporting their experiences and perceptions.

Table 5.  Summary of Perceived Catalysts and Barriers for Change
Theme Description Comments

Barriers

 Resistance from 

peers

Generally older anesthetists who refused to change, 

or colleagues who had not attended the course 

and did not want to listen.

“Those who found it hard to change or too complicated were mostly 

older anesthetists who prefer to stick to their old courses and 

studies” [M34].

 Lack of senior 

support

Lack of senior support generally manifested as 

problems with hierarchy.

“To convince the chief is still an issue……they arrive late…and want 

us to do it their way” [M36].

“The problem…. is the fact that there are too many ‘intelligent’ 

doctors and they all want to be above everyone else. That causes 

division in the service” [M36].

 Lack of resources  This emerged as a key theme at 4 months but not at 12–18 months

Catalysts

 Leader support If the leader was positive about the course teachings 

and took initiative, then the leader’s hierarchical 

in�uence became a powerful catalyst for change.

“Dr x (the chief) and his teachings are great and really useful. There 

are now new protocols of patient management and steps to 

follow. He devotes much time to teaching new students so we are 

on the same level and can work easily” [M35].

 Self-motivation Participants reported it takes hard work to change 

their own habits and requires determination and 

motivation. Several said they used the notes they 

made during the course and the materials they 

had been given.

“We applied the theory we learnt and practice a lot” [M2].

“I think hard work is always helpful” [M1].

 Peer support This focused on the concept of a critical number of 

people to help bring about change; and the idea 

that peer support helps motivation and gives 

credibility.

One participant reported he was the only person who had undergone 

the training at his hospital and he struggled to make any changes. 

However, later he moved to a hospital where many people had 

done the training and here he found initiating change much easier. 

He described how he and the other participants worked together 

to teach others.

 Credibility This took the form of credibility from peers, the 

international reputation of the course (accredited 

by WFSA), and from Mercy Ships’ reputation.

“The fact that what I am doing is an international system encourages 

me to continue” [M37]

“When Mercy Ships was here I could teach under that name, now 

people say – what makes you think you know what to do” [C2]

Interviewees were anonymized and labelled numerically with the pre�x “C” or “M” to denote the Republic of Congo or Madagascar, respectively.

Abbreviations: C, Republic of Congo; M, Madagascar; WFSA, World Federation of Societies of Anaesthesiologists.

D
o

w
n

lo
a

d
e

d
 fro

m
 h

ttp
://jo

u
rn

a
ls

.lw
w

.c
o

m
/a

n
e

s
th

e
s
ia

-a
n

a
lg

e
s
ia

 b
y
 B

h
D

M
f5

e
P

H
K

a
v
1

z
E

o
u

m
1

tQ
fN

4
a

+
k
J
L

h
E

Z
g

b
s
I

H
o

4
X

M
i0

h
C

y
w

C
X

1
A

W
n

Y
Q

p
/IlQ

rH
D

3
i3

D
0

O
d

R
y
i7

T
v
S

F
l4

C
f3

V
C

1
y
0

a
b

g
g

Q
Z

X
d

g
G

j2
M

w
lZ

L
e

I=
 o

n
 0

8
/0

3
/2

0
2

3



       

December 2019 • Volume 129 • Number 6 www.anesthesia-analgesia.org 1713

Our technique of pragmatic purposive sampling based 
on geographical location and using “opinion leaders” who 
were willing to engage in open and frank discussion with the 
faculty may have led to bias reporting and limits the general-
izability of our �ndings. However, qualitative interviewing 
to elucidate catalysts and barriers to change relies on respon-
dents’ willingness to share experiences and perceptions in 
an articulate, expressive, and re�ective manner.17–19 This is 
in contrast to quantitative probability-based research which 
uses random sampling to ensure generalizability, minimize 
bias and control for the in�uence of confounders.

Catalysts and barriers to personal practice and orga-
nizational change were analyzed together for all partici-
pants. Therefore, we are able to comment if differences exist 
between participant cadres or between the types of change 
(individual and system).

Interviews were not recorded and transcribed and 
thus subject to recorder bias, but this was minimized by 
using a second person as a scribe who understood the pri-
mary language used and was not reliant on the transla-
tion and also provided veri�cation on the translation. The 
primary study methodology was qualitative, not quanti-
tative; therefore, no sample size calculation was done to 
estimate the power to detect differences in knowledge and 
skill tests. The construct, validity, and reliability of the 
SAFE-OB knowledge and skills tests are unknown, and 
using a single skill is intuitively a narrow test of obstetric 
anesthetic competence. Different cohorts were evaluated 
at 4 and 12–18 months to minimize participants’ absence 
from their workplaces.

Despite these limitations, our study has a number of 
strengths. The study adds to the paucity of evidence on 
long-term impact of anesthesia education courses in LMICs. 
The study provides evidence of sustainable personal and 
organizational change at 12–18 months and novel insights 
into perceived barriers and catalysts for change.

In conclusion, this study demonstrates that for par-
ticipants from the Republic of Congo and Madagascar, 
attending a SAFE-OB course is associated with 
improved knowledge and skills; and self-reported 
changes in personal practice and organizational culture 
sustained over time.
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