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Abstract

Background Regional anesthesia (RA) can improve patient outcomes and reduce perioperative complications
including deaths. Despite its benefits, RA is less utilised in low-resource settings. The purpose of this study was to
assess practice and challenges related to RA in Amhara Regional Hospitals, Northwest-Ethiopia.

Methods A web- based survey was distributed among 360 anesthetists working in Amhara Regional Hospitals,
Northwest-Ethiopia from November 15 - January 30, 2023. An English, semi-structure, self-administered questionnaire
was disseminated by email and telegram following ethical clearance. The survey included questions about the use of
RA, socio-demographic characteristics of anesthetist, types of practiced regional blocks, and barriers to perform RA.
All volunteer respondents who filled online questionnaire during study period were included. The data were coded
and analyzed using statistical package for social Sciences (SPSS) software-version 20. Both inferential and descriptive
statistics were used to describe the results.

Results The overall response rate was 63.3% (223 out of 360 completed surveys). A total of 132 respondents (36.7%)
did not provide a response, and 5 respondents (1.4%) submitted incomplete) surveys. The most frequently self-
reported barriers to performing peripheral nerve blocks were a lack of equipment (regional procedure kit including
block needle, ultrasound, nerve stimulator, or epidural set) 185 (82.9%), lack of knowledge 171(76.7%), lack of practical
skills 112 (50.2%), and lack of drugs/medication 50 (22.4%).

Conclusions The principal findings indicate that all respondents perform spinal anaesthesia, while the practice of
peripheral RA varies. Reported barriers to performing RA are related to knowledge and training, as well as a lack of
equipment (there aren't enough regional procedure kits available that include an epidural set, block needle, nerve
stimulator, and ultrasound). A more stringent approach with specific requirements, distinguishing between neuraxial
and peripheral blocks, enhance training opportunities for peripheral nerve blocks are required in Ethiopia.
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Introduction

Regional anesthesia (RA) is the process of injecting an
anaesthetic around a peripheral nerve to prevent further
transmission of pain and prevent or lessen it. There are
a number of benefits over general anesthesia, including
the avoidance of airway manipulation, avert the use of
medications used in general anaesthesia, fewer systemic
drug adverse effects, quicker recovery, and noticeably
less discomfort following surgery [1]. There is no strict
set of guidelines for the use of peripheral blocks but
these may be preferable in patients who are at high risk
of respiratory depression related to general anaesthesia
and in patients where systemic medication are preferably
avoided.

Peripheral nerve blocks, intravenous RA, and neur-
axial anesthesia (spinal and epidural anesthesia) are the
three forms of RA [2]. Efficient and adequate postopera-
tive analgesia and surgical anesthesia can be achieved
with neuraxial blocks [3, 4]. The type of procedure, the
patient’s condition, and the anesthesiologist’s prefer-
ences all influence whether or not to do a regional block
(4). Surgical pain management and the treatment of par-
ticular chronic pain conditions are among the indica-
tions of RA (5). Peripheral nerve blocks are specifically
utilized for nonsurgical analgesia and surgical operations
involving the upper or lower extremities. The way that
anesthesiologists perform RA varies [5]. Technically, the
anatomic structures are located and the needle or cathe-
ter placement is realised using ultrasound guidance and/
or nerve stimulator guidance [6]. The provision of anaes-
thesia is being revolutionised with the emerging trends
in RA techniques. There have been new developments
in procedure-specific and motor-sparing blocks [7]. In
a survey done in University of North Florida, United
States, procedural risk, a lack of postoperative care edu-
cation for professionals, time restraints, and patient anxi-
ety were notes as barriers to the performance of RA [8].
The lack of education and training for anesthesia provid-
ers is a key barrier to the development of RA in Ethio-
pia, despite the fact that it has many potential benefits
that are shared with other low-income countries [9]. The
characteristics, scope, and challenges pertaining to the
practice of RA among anaesthetists employed at Amhara
Regional Hospitals remain unknown.

The purpose of this study was to assess practice and
challenges related to RA in Amhara Regional Hospitals,
Northwest-Ethiopia.

Methods

Study design, area, and period

A web-based survey was conducted from November 15
- January 30, 2023 Northwest, Ethiopia. Following ethi-
cal clearance from the University of Gondar, School of
Medicine, with approval number 10/10/340/2023, an
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email containing a link to a Google Drive questionnaire
with four sections was sent to all 360 Amhara Regional
Anaesthetists members (non-physicians only). The ques-
tionnaire/interview/survey was developed for this study
(supplementary file). The questions covered the socio-
demographic characteristics of anaesthetists, the types of
RA (2 neuraxial blocks (spinal, epidural) used, 19 periph-
eral nerve blocks and fascial plane blocks, and 1 intrave-
nous RA), and the barriers to performing RA. The study
comprised the voluntary respondents who responded to
the online survey within the designated timeframe. The
anaesthetists who declined to fill out the questionnaire
were not included in the research.

The dependent variable was the anesthetists’ use of RA
(practiced / not) in Amhara Regional Hospitals. Inde-
pendent variables included socio-demographic (aca-
demic background/educational qualification (Diploma
in anesthesia, Bachelor Science in anesthesia, Master
of Science student of anesthesia, and Master of Science
holder in anesthesia), participant age, gender, and year
of experience), anesthetist-related (lack of knowledge,
fear of complications, lack of practical skill), and health
facility-related (category of clinical settings, availability of
equipment (regional procedure kit), availability of drugs/
medications). In Africa, the majority of hospitals only
provide spinal and occasionally local anesthetic infiltra-
tion, (is a part of a peripheral nerve block which the pro-
cess of injecting the local anesthetic around the nerve), as
RA. Anaesthetists were considered to be practicing RA if
they could perform at least one of the techniques. In this
study, if a respondent performed more than five different
types of regional blocks (including central and peripheral
nerve blocks), their practice of RA was categorised as
practiced [10]. In Ethiopia, there are three different types
of anaesthetists: those with a medical doctorate who spe-
cialise in anaesthesiology; those with a bachelor’s degree
who enrol directly in universities to pursue anaesthesia
training after completing grade 12; those with a master’s
degree in advanced clinical anaesthesia who attend uni-
versities; and those with a diploma in post-basic anaes-
thesia who have upgraded from nursing backgrounds.

Data collection tool, procedures, ethical approval, and
quality management

The online survey questionnaire was delivered via email
and telegram (this is the telegram group set up for
anaesthetists who practice in Amhara Hospitals, Ethio-
pia) following ethical permission from the University
of Gondar, School of Medicine, with approval number
10/10/340/2023. Every volunteer who participated in the
study provided data via email. An online survey ques-
tionnaire in Google form was provided in English. It was
semi-structured and asked participants to complete it
themselves. The survey included questions about the use
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of RA, socio-demographic characteristics of anesthetist,
types of practiced regional blocks, and barriers to per-
form RA.

The cover page of the online survey had instructions
on how to complete it. The deadline was reminded by
email and a Telegram page, and the primary investigator
oversaw daily data gathering. Ten anesthetists were pre-
tested the data collection tool to ensure a specific level
of data quality, and were excluded from the main study.
The principal investigator verified the accuracy and com-
pleteness of the data.

Data processing and analysis procedures

Once the data collection process was finished, Epi-data
was used to code, enter, and check the data for errors.
Subsequently, the data were exported into SPSS and
analysis using SPSS version 20. Using the Shapiro-Wilk
normality test, the data’s normality was examined. Fre-
quency and percentage were used to present categorical
data, and meanzStandard deviation was used to pres-
ent normally distributed data. For the bivariate analysis,
chi-squared statistical tests were employed. Nevertheless,
no single variable met the requirements of the bivariate
binary logistic analysis, meaning that it was not suitable
for inclusion in the multivariate binary logistic regression
analysis.

Table 1 Socio-demographic characteristics of anesthetists

(N=223)

Variables Frequency
(n) percent-
age (%)
(N=223)

Sex

Male 187 (83.9%)

Female 36 (16.1%)

Age (years)

>30 194 (87%)

<30 29 (13%)

Highest level of qualification

Diploma 3(1.3%)

Bachelor science 114 (51.1%)

Master of science student 18 (8.1%)

Master of science holder 88 (39.5%)

Category of hospital

District 50 (22.4%)

Referral 98 (43.9%)

Teaching 75 (33.6%)

Years of anaesthetist experience

<1 16 (7.2%)

1-5 143 (64.1%)

5-10 58 (26%)

>10 6 (7.2%)

n=the frequency of each category, N=total number of the respondents
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Results

A total of 360 anesthetists received the survey. A com-
plete set of questionnaire responses were obtained from
223 respondents (response rate of 63.3%) and incorpo-
rated into the data analysis. Of the 223 anesthesia pro-
viders, 187 (83.9%) were males, and their average age
(Mean+- SD) was 27.9+2.4 year old. More than half of
respondents 114 (51.1%) were bachelor degree holders in
anesthesia and 143 (64.1%) had one to five years of job
experience (Table 1).

Practice and Barriers to performance of RA

The majority of respondents, 221 (99.1%), learned about
RA from the RA course, and 96 (43%) expressed satisfac-
tion with the level of RA training they received. Two hun-
dred and five respondents (91.9%) selected RA due to its
safety, and 174 respondents (78%) used surface anatomy
to locate nerves. The most frequently self-reported bar-
riers to performing peripheral nerve blocks were a lack
of equipment (regional procedure kit including block
needle, ultrasound, nerve stimulator, or epidural set)
185 (82.9%), lack of knowledge 171(76.7%), lack of prac-
tical skills 112 (50.2%), and lack of drugs/medication 50
(22.4%) (Table 2).

Frequency of practiced types of RA

The RA used by anesthesia providers were spinal anes-
thesia 223 (100%), Transverses Abdominal Plane Block
(TAP) 178 (79.8%), ilioinguinal and iliohypogastric nerve
blocks 151 (67.7%), axillary nerve block 140 (62.8%),
supraclavicular block 125 (56.1%), and the least used
block was Bier’s block accounted 0.4% (Table 3).

Practice of techniques of RA
Anesthetists who performed 1-5 RA blocks accounted
for 39.9%, followed by those who performed 6-10
(17.3%), 11-15 (25%), > 16 (17.8%). The number of blocks
that the respondents were comfortable to perform on
average was 8.9 (SD 6).

Of the anesthetists working at Amhara Regional Hos-
pitals, 91 (40.8%) performed at most five distinct types
of RA, while 132 (59.2%) performed above five different

types.

Discussion

This study investigated the practice and chal-
lenges related to RA in Amhara Regional Hospitals,
Northwest-Ethiopia.

Proficiency in RA was defined as performing five or
more blocks, including neuraxial techniques such as
spinal anaesthesia. Our study found that 132 (59.2%) of
anaesthesia providers were considered proficient in RA
based on their self-reported performance of more than 5
types of neuraxial and peripheral nerve blocks. Expertise
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Table 2 Participants response on practice of regional anesthesia
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Table 3 Frequency and percentage of practiced types of RA

(N=223) (N=223)

How did you locate nerves while doing peripheral Frequency Types of regional blocks Frequency (%)
nerve blocks (%) Central neuraxial

Nerve stimulator 98 (43.9%) Spinal anesthesia 223 (100)
Surface anatomy 174 (78%) Epidural (lumbar, thorax ) 98 (31.1)
Using ultra sound 15 (6.7%) Peripheral and fascial plane

Why did you use this regional block? Ankle block 64 (28.7)
As a sole anesthesia 158 (70.8%) Supraclavicular block 125 (56.1)
To supplement for GA 62 (27.8%) Caudal epidural block 111(49.8)
For post-operative analgesia 78 (34.9%) Sciatic nerve block 89 (39.9)
Itis Safe 205 (91.9%) Popliteal block 66 (29.6)
Less costly 132 (59.2%) Femoral nerve block 114 (51.1)
For which surgical diagnostic/procedure did use regional blocks Lumbar plexuses 82 (36.8)
Gynecological procedures 112 (50.2%) Saphenous nerve block 56 (25.1)
Labor pain 16 (7.2%) Interscalene block 87 (39)
Cesarean section 223 (100%) Elbow block 17(7.6)
Orthopedic procedures 202 (90.5%) Infraclavicular block 91 (40.8)
General surgeries 215 (96.4%) Axillary nerve block 151(67.7)
What are the major challenges in practicing regional anesthesia service Intercostal nerve block 18 (8.1)
inyour set up? Transverses abdominal plane block 178 (79.8)
Lack of equipment (regional procedure kit) 185 (82.9%) llioinguinal and iliohypogastric nerve block 140 (62.8)
Lack of practical skills to perform the procedure 112 (50.2%) Thoracic paravertebral block 94 (42.2)
Lack of drugs/medications 50 (22.4%) Cervical plexuses block 104 (46.6)
Lack of Knowledge of the procedure itself 171(76.7%) Wrist block 45(202)
Fear of complications 10 (4.5%) Rectus sheath block 48(215)
Lack of time to perform 9 (4%) Intravenous

Lack of appropriate space 6 (2.7%) Biers block 1(04)
Scope of practice 5 (2.2%)

Other staff 6 (2.7%)

Learning of regional anesthesia: Sources

Courses 221 (99.1%)
Workshops 50 (22.4%)
Self -learning 120 (53.8%)
Formal training 5(2.2%)

Satisfaction with the extent of training in nerve blockage technique

Very dissatisfied 34 (15.2%)
Dissatisfied 66 (29.6%)
Neutral 20 (9%)
Satisfied 96 (43%)
Very satisfied 7 (3.1%)

Did you know protocols /guidelines for regional anesthesia complica-
tion management

Yes 79 (35.4%)
No 144 (64.6%)

Other staff; Surgeons are included in this context as other staff members who
occasionally participate in specific anaesthesia types choice

in RA goes beyond technical proficiency; non-cognitive
aspects must also be considered, according to an obser-
vational study of practice of RA conducted in the United
Kingdom (UK) [11]. A study conducted in Ethiopia sup-
ported the findings of this investigation, which found that
61% of the 105 anesthetists who took part in the survey
practice RA mostly in operating rooms [12]. The fact
that both studies were conducted in the same nation may

account for this commonality considering that the nation
is low-middle income country (LMIC).

One study discovered that a qualified anesthesiologist
must perform 20 successful RA in each approach and 20
unsupervised RA before becoming competent, despite
the fact that data on the number of RA an anesthesiolo-
gist must complete to reach the required proficiency in
that area is currently unavailable [13].

This study found that spinal anesthesia, transverses
abdominal plane block (TAP), ilioinguinal and iliohypo-
gastric nerve blocks, axillary nerve block, and supracla-
vicular block were the most frequently used RA. This is
in line with research done in Nigeria by Rukewe et al. and
published in 2010, which showed that spinal, epidural,
and peripheral nerve blocks were used 92.9%, 15%, and
2.9% of the time, respectively [14]. In a review by Dohl-
man et al. (19), neuraxial RA was recommended as the
anaesthetic of choice for procedures performed below
the umbilicus in low-middle income countries (LMICs)
due to its affordability, safety, and effectiveness [15].

Based on data collected from the “Anesthesiologist”
free Android app between December 2015 and April
2020, practitioners in LMICs utilised the app more often
than those in high-income countries, as shown by clicks.
For users from LMICs, surgical blocks, such as ankle,
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axillary, infraclavicular, interscalene, and supraclavicular
blocks, were the main focus.

In high-income countries, more commonly looked at
the transverse abdominis, popliteal, femoral, and adduc-
tor canal plane blocks.

Of the respondents in our study, 98 (43.9%) identified
nerves using nerve stimulators, and 174 (78%) of par-
ticipants identified nerves using surface anatomy. This
is better result than the study done by Rukewe et al.
showed that 31.4% of respondents had used nerve stim-
ulator technique, and 47.1% of respondents had never
performed a nerve block [14]. This discrepancy may arise
from the fact that a larger sample size and all partici-
pants in the current study performed spinal blocks. For
patients receiving extremities surgery in (LMICs), the use
of ultrasound-guided RA holds promise for providing
safe and efficient care [16].

Based on our study findings, the most frequently self-
reported barriers to performing peripheral nerve blocks
were a lack of equipment (regional procedure kit includ-
ing block needle, ultrasound, nerve stimulator, or epi-
dural set), lack of knowledge, lack of practical skills, and
lack of drugs/medication. Numerous studies have thor-
oughly documented the deficiencies in anesthetic infra-
structure, medications, and equipment that severely limit
anesthesia capacity in most of LMICs [17-20]. While
the lack of personnel and resources makes RA difficult
to establish in Rwanda, working with local stakeholders
in an academic setting is essential to sustainability [21].
Other earlier studies had also noted these barriers, which
included procedural challenge, insufficient postoperative
care education for nurses, time constraints, patient con-
cern, and limited exposure to procedures and equipment
[8, 14].

Regional procedures could yield benefits for LMICs if
they are supported, trained, and provided with enough
needles and local anesthetics on a regular basis [22].
According to a study by Hanna et al., refraining from
using RA may have significant anesthesiology-related
reasons include reasons such as a relative shortage of
regional anesthesiology faculty, concerns over regional
anesthetic techniques decreasing operating room effi-
ciency, or uncertainty about how best to teach regional
techniques [23].

Among the barriers to the underuse of RA in LMICs,
were a lack of specific supplies, medications, equipment,
a designated area, training for anaesthesia staff, skilled
nursing support, knowledgeable administrative staff,
facility and logistics planning, patient and surgeon edu-
cation, and quality assurance programmes [24].

This research was aimed to investigate the barriers
behind LMICs underutilization of regional blocks. While
there are many potential benefits to RA, one major bar-
rier to its development is the lack of education and
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training for anaesthetic providers in LMICs. Particularly
in Sub-Saharan Africa, anaesthesia experts frequently
receive inadequate support and are undervalued. Addi-
tionally, finding and keeping enough qualified practi-
tioners to fill open positions is a persistent challenge. In
LMICs, anaesthesia capability is further challenged by
deficiencies in anaesthesia infrastructure, equipment-
supplies, and medications. As ultrasound-guided RA
becomes more user-friendly and long-lasting, it might be
able to improve access to safe and dependable anaesthe-
sia in LMICs [25].

This study had limitations, such as difficulty reaching
anesthetists working in remote locations and absence
of a validated tool to measure the competency based on
the number of regional blocks accessible, which prevents
generalization.

Conclusions and Recommendations

The principal findings indicate that all respondents per-
form spinal anaesthesia, while the practice of periph-
eral RA varies. Reported barriers to performing RA are
related to knowledge and training, as well as a lack of
equipment (there aren’t enough regional procedure kits
available that include an epidural set, block needle, nerve
stimulator, and ultrasound).

Substantial human and financial resources—possi-
bly most importantly, institutional will—will be needed
to offer the necessary number of training opportunities
in RA and skilled trainers in Ethiopia. A more stringent
approach with specific requirements, distinguishing
between neuraxial and peripheral blocks, enhance train-
ing opportunities for peripheral nerve blocks are also
required.
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