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Background: Across low and middle-income countries, shortages of essential equipment,
supplies, and human resources in health training institutions pose a problem to educational program
delivery. With the rapid expansion of anesthesia training programs to address the shortages in
anesthesia workforce, the need for educational resources has also grown. This study sought to
evaluate the availability of educational resources within anesthesia degree programs in Ethiopia.
Methods: Utilizing the Higher Education Relevance and Quality Agency of Ethiopia
standards, a questionnaire survey was designed and distributed to schools of anesthesia in
the Amhara region. A total of 96 standard indicators were used to assess the attainment of
preservice educational resources for non-physician anesthesia degree programs, of which 71
(74%) were basic standards and 25 (26%) were standards for quality improvement.
Results: Two of the six institutions delivering anesthesia training in the Amhara region
responded to the questionnaire. Neither the basic nor the quality improvement standard
requirements for educational resources were completely achieved in any category of class
rooms, offices, skills laboratory, clinical practice site, information technology facilities,
library, student amenities, or financial resource. The target achievement rate was 50% or
below in all but one category (clinical practice site).
Conclusion: Educational resources for responding preservice anesthesia training programs
in the Amhara region of Ethiopia are inadequate and below the required national standards.
Expansion of anesthesia training programs should be accompanied by the necessary
resources for high quality program delivery and to ensure quantity does not compromise
on quality.
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The preservice education of a health worker prior to deployment into the healthcare system is of paramount importance to ensure all health workers begin their
careers with a foundation built on competence and are prepared to be lifelong
learners and potential leaders.1 Across low and middle-income countries, shortages
of essential equipment, supplies, and human resources in health training institutions
may pose a problem. Efforts to address shortages of health workers in low resource
settings have focused on rapidly increasing the number of higher education pro
grams for health workers.2 Rapid increases in the number and size of training
programs for health professionals in low and middle-income countries demands
material and human resource inputs.3
In response to a national shortage of anesthesia professionals, the Ethiopian
government has focused significant efforts over the last decade to address this by
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expanding education programs and training opportunities
for anesthetists.2,3 This rapid expansion of training has
added strain on anesthesia education institutions, with
faculty, equipment, and infrastructure in short supply.
An effective learning environment requires a sufficient
number of teaching and learning tools for the student
cohort, physical space for classrooms, and an area where
students can access resources for private study, whether
a library, computer lab, or combination.1 Clinical learning
environments, including quality of teaching, supervision,
and facilities, are associated with achievement in medical
education.4 Widespread deficits in the learning environ
ment of anesthesia training programs have been reported
in Ethiopia with opinions of the curriculum, facilities, and
clinical practicum predominantly critical, citing crowded
programs, unmotivated students, under-equipped skills
labs, and poorly coordinated clinical sites that do not
have adequate case exposure and opportunities to develop
clinical competencies.3
With the shift in focus of anesthesia education from
knowledge-based to competency-based, educators are pla
cing increasing emphasis on the role of simulation in the
education process.5 Simulation-based performance assess
ment has been validated for identifying critical gaps in
anesthesia trainee’s performance early in training.6
Despite increased focus on low-fidelity simulation in low
resource settings, the availability of skills laboratories and
simulation equipment is important to enable skills
development.
The Ethiopian Higher Education Relevance and
Quality Agency (HERQA) was established in 2003 under
the Higher Education Proclamation (HEP) by the govern
ment of Ethiopia in order to ensure quality of higher
education amid rapid expansion sets recommendations
for quality assurance in higher education. HERQA has
set a framework of standards for audit of higher education
institutions. Utilizing these quality indicators, this study
sought to evaluate the availability of educational resources
within anesthesia degree programs in the Amhara region
of Ethiopia.

Materials and Methods
This descriptive cross-sectional study, conducted in
March 2019, utilized a paper-based questionnaire survey
to establish the availability of educational resources within
anesthesia degree programs in Ethiopia. The students were
recruited for anesthesia degree program after they
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successfully completed high school and they must pass
the Ethiopian university entrance exam.
Data was collected via a standardized questionnaire,
based on the Ethiopian HERQA recommendations. The
questionnaire assessed availability of educational
resources for preservice anesthesia training programs in
eight areas, categories relating to the broad components of
the structure and process; these are classrooms, office
space, skills development, clinical practice site, informa
tion technology, library, student amenities, and financing.
For each area, expected resources or items are specified
and defined within the standards. Standards are categor
ized according to recommendation as “must [have]” and
“should [have]” (Supplementary Material 1).
“Must [have]” indicators describe the basic minimum
standards that must be met by all institutions delivering
anesthesia training programs. “Should [have]” indicators
are those standards expected according to international
consensus and which anesthesia programs should aim
towards for the purposes of quality improvement, though
which are not required as a minimum standard for program
delivery and may vary according to stage of development
of the anesthesia program, In total, 96 indicators were
utilized to assess the anesthesia education programs, 71
(74%) were basic standards and 25 (26%) were standards
for quality improvement.
The questionnaire was distributed to heads of depart
ment of anesthesia at five of the six anesthesia training
institutions in the Amhara region. A period of three weeks
was provided for completion and return of questionnaires.
For each area performance achievement of the recom
mended standards was rated, according to a three-point
scale, as “completely achieved”, “partially achieved” or
“not achieved”. Where the set standard was in accordance
with best practice recommendations for anesthesia schools
and basic anesthesia education, this would constitute
“completely achieved”; where more than half of the
requirements were fulfilled, the indicator was rated as
“partially achieved”; and where the resource availability
fell below half of the requirements, that indicator was
rated as “not achieved”. Completed questionnaire data
was analyzed using SPSS version 20 and is presented
descriptively.
In order to keep the ethical soundness of the research,
an ethical approval letter (ref. no 867/2011) was obtained
from the institutional review board (IRB) of the University
of Gondar College of Medicine and Health Sciences after
clarifying the purpose of the study. Furthermore, the
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Institutional Review Board of the University of Gondar
College of Medicine and Health Sciences approved the
verbal informed consent process. The anesthesia training
institutions were informed as to the purpose of this study.
The participants were also informed about the purpose of
the study and verbal consent was obtained.

improvement standard indicators related to office space,
student amenities and financial resources were 100% “not
achieved”. The highest attainment of quality improvement
indicators were noted in classrooms, library and clinical
practice site indicators.

Discussion
Results
Two anesthesia training program sites completed the ques
tionnaire, a 40% response rate and representing one third
of the Amhara region anesthesia training sites. These two
sites both provide Bachelor of Anesthesia degree-level
non-physician training programs, with one also providing
a masters-level program. Between them, these programs
admit 70 students per year and current have approximately
180 registered anesthesia students across the two sites.
Evaluation of the 96 standard indicators used to assess
attainment of educational resources for anesthesia degree
training programs revealed that neither the basic standard
indicators, nor quality improvement indicators were met.
The standard requirements for classrooms, offices for staff,
skills laboratory, clinical practice site, information technol
ogy facilities, library, student amenities, and financial
resource were not completely achieved in any category.
The attainment rate was 50% or below for all but one area.
The area (category) with the highest attainment of the
recommended standards was “clinical practice site” with
an 81.3% attainment rate for the 16 recommendations
within this area. Financial requirements were the least
attained, with the five recommendations for this category
100% “not achieved”. Achievement of the recommended
basic standards are further illustrated in Table 1.
Achievement of the secondary quality improvement
standards were also poor, as illustrated in Table 2, with
attainment below 50% in all categories. Quality

Ensuring the quality of higher education is a priority
agenda in both the Education Sector Development
Program IV and the Growth and Transformation Plan of
Ethiopia. In Ethiopia, the need to train more health work
ers, coupled with rapid expansion in medical knowledge,
presents a serious challenge to the quality of professional
health education across all sectors, including for
anesthetists.
Clinical learning environments, including classrooms,
quality of teaching, supervision, and facilities, are asso
ciated with achievement in medical education.4 Student
perceptions of their learning environment are associated
with both learning outcomes and attitudes towards study.7
An effective learning environment requires a sufficient
number of teaching and learning tools for the student
cohort, including physical space for classrooms.1
A qualitative analysis of midwifery and anesthesia training
programs in Ethiopia by Kibwana et al reported emerging
themes of high student numbers, lack of infrastructure and
equipment, and poor clinical case exposure due to insuffi
cient coordination of clinical activities.3
Educational resources are a basic component of training
programs in higher education. Based on the performance
indicators corresponding to each of the eight areas—class
rooms, offices for staff, skills laboratory, clinical practice
site, information technology facilities, library, student ame
nities, and financial resource—the target achievement rate
was 50% or below in all but one. Full achievement for

Table 1 Educational Resources for Preservice Anesthesia Program Training: Basic Standards
Area

Area/Category

No.

No. of Basic Standards Corresponding to
Area

Achievement of Basic Standards (%)
Not

Partially

Completely

Achieved

Achieved

Achieved

1

Class rooms

10

30%

20%

50%

2

Office space for staff

8

25%

37.5

37.5%

3

Skills laboratory

13

15.4%

76.9%

7.7%

4

Clinical practices site

16

0

18.7%

81.3%

5

Information technology (IT) facilities

3

75%

25%

0

6

Library facilities

11

9%

45.5%

45.5%

7

Student amenities

5

40%

40%

20%

8

Financial resource

5

100%

0

0
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Table 2 Educational Resources for Preservice Anesthesia Program Training: Quality Improvement Standards
Area

Area/Category
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No.

Achievement of Quality

Improvement Corresponding to Area

Improvement Standards (%)
Not

Partially

Completely

Achieved

Achieved

Achieved

1

Classrooms

2

0

50%

50%

2

Office for staff

1

100%

0

0

3
4

Skill laboratory
Clinical practices site

6
5

50%
40%

50%
20%

0
40%

5

Information technology facility (IT)

3

25%

75%

0

6
7

Library
Student amenities

3
2

0
100%

75%
0

25%
0

8

Financial resource

3

100%

0

0

standard classroom related indicators was 50% for both
basic and quality improvement standards. Office space for
staff and library facility indicator achievement rates were
low. Achievement of all standards for financial resource and
information technology facilities were nil.
Due to the practical nature of anesthesia training, skills
laboratories are an important training resource.5,8 In the
current study, achievement of all of the basic recom
mended standards for skills laboratories was 7.7% and
achievement of all quality improvement standards was
nil. The basic standard indicators for skills laboratories
were usually partially achieved (76.9%), as laboratories
did not incorporate all of the required items.
Underequipped skills laboratories pose a problem to devel
opment of clinical competencies.3 A study by Kibwana
et al in 2016 assessing the knowledge and skills of
anesthesia graduates in Ethiopia reported only 54.7% of
graduates had achieved the recommended minimum num
ber of endotracheal intubations, and less than 10% of
students believed that skills laboratories had adequate
resources and staff.2
Targeted efforts to support students during training
include safe campus environments, counselling and support
units and programs, and support for students with disabil
ities. Basic standards for student amenities were fully
achieved in only 20%, with no quality improvement indi
cators achieved. This lack of student support, coupled with
poorly resourced learning environments, falling below the
required minimum standards, could lead to poor perfor
mance of learners and ultimately nonattainment of required
competencies for progression and graduation, or may
impact on quality and safety of anesthesia provision.
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With the rapid expansion of training programs to fill
the gaps in anesthesia workforce density, the need for
educational resources has also grown. Expansion of
programs
and
introduction
of
new
training
programs must be accompanied by resources to achieve
and maintain the required standards of educational institu
tions and programs. Furthermore, vacancies within train
ing programs should take into consideration the available
educational resource to ensure that quantity does not com
promise on quality.
This study is limited by the low response rates from
regional facilities. There are currently around 20 institu
tions offering non-physician anesthesia degree level train
ing programs in Ethiopia, and six in the Amhara region.
The results of this study, therefore, represent one third of
regional programs, and only around 10% of national
programs. However, the two responding institutions both
have well-established programs of more than five years’
duration, and this study provides a snapshot into the edu
cational resources available for preservice, non-physician,
degree level anesthesia training programs in Ethiopia.
Educational resources for preservice anesthesia
training programs at responding institutions in
Ethiopia were found to be inadequate and below the
required national standards. Regular audit and review
of resources within higher education are essential to
maintain quality assurance, engage stakeholders and
improve learning environments. Expansion of training
programs to address the shortfalls in the surgical work
force, particularly within anesthesia, should be accom
panied by the necessary resources for high quality
program delivery.
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