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Introduction: Local anaesthetics (LA) are commonly used in dental and surgical emergency wards by both anaesthesia professionals 
and non-anaesthesia professionals. Anecdotal evidence shows that non-anaesthesia health-care professionals do not monitor vital signs 
during the use of local anaesthesia, and there are no standard hospital guidelines on the use of LA and management of LA toxicity by 
non-anaesthesia professionals.
Purpose: This study sought to assess the knowledge, attitudes and practices regarding local anaesthetic use among non-anaesthesia 
health-care professionals at Mulago National Referral Hospital.
Patients and Methods: This was a cross-sectional study that utilized a quantitative research approach. The sample size of the study 
was 43 non-anaesthesia healthcare professionals from the casualty and surgical outpatient wards and Mulago dental ward. Data was 
collected using a questionnaire and analyzed using STATA 15.
Results: Overall, 66.67% of the Specialist, 76.47% of the senior house officers, 100% of medical officers, and 80% of the 
clinical orthopedic house officers had unsatisfactory levels of knowledge in Mulago casualty and surgical outpatient wards. 20% 
of the specialist and 16.67% of the senior house officers had unsatisfactory levels of knowledge in Mulago dental ward. 87.5% of 
the non-anaesthesia health-care professionals do not give a test dose on a routine basis in Mulago casualty and surgical outpatient 
wards. A total of 63.64% of the non-anaesthesia healthcare professionals in Mulago dental ward do not sterilize the site of 
injection.
Conclusion: Non-anaesthesia health-care professionals had unsatisfactory levels of knowledge, somewhat good practices, and 
negative attitudes toward LA use.
Keywords: local anesthetics, LA toxicity, non-anaesthesia healthcare professionals, knowledge, attitude, practices

Introduction
Local anaesthetics are used the world over by anaesthesia and non-anaesthesia professionals in medical practice to 
achieve a loss of sensation to pain for invasive procedures like cannulation, debridement, surgical toilet and suture, 
episiotomy, circumcision, and dental procedures, among others.1 A key trend observed in the market is a significant rise 
in demand for post-operative pain relief options. Local anesthetics function by blocking the generation and the 
conduction of nerve impulses2

The global growth of day case surgeries, the prevailing global trends of private office-based surgeries, the increasing 
demand for chair side dental procedures, and the introduction of new and effective local anesthetic drugs with lesser side 
effects compared to general anesthetics are some of the motivators propelling the unmonitored use of local anesthetics by 
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both non-anaesthesia and anaesthesia health-care professionals. In spite of records of safety set by using these drugs, 
there is evidence of adverse reactions to local anaesthesia ranging from 2.5% to 11%. Most of the reactions originate 
from the autonomic nervous system. Total perioperative mortality decreased progressively over the decades, from 
10,603 per million before the 1970s, to 4533 per million in the 1970s-80s, and 1176 per million in the 1990s-2000s.3

In developing countries, there always exists a big gap between the growing population and their health-care needs. 
This becomes even more important to utilize the limited resources with the greatest efficiency and judiciously, at the 
same time. However, there is still a long way to go for developing countries to improve and implement safe anaesthesia 
services for all patients. Local anaesthesia-related morbidity and mortality are largely preventable in low- and middle- 
income countries. Several contributory factors relate to human resources, technical resources, education/teaching system, 
and other utilities all of which require further attention in the poor income group countries.

Developing countries like Uganda, with a history of conflicts, have a critical shortagehealthcare workers and medical 
resources.4 As an important part of medical services, anaesthesia services are particularly susceptible to the level of 
socio-economic development.5 The lack of proper education in anaesthesia in most of developing countries remains an 
area of great concern. The non-availability and shortage of teaching staff adversely affect the training of residents, 
medical students and nurses.6 Therefore, without proper knowledge and monitoring during the practice of providing LA, 
complications occur7 and the risk of LA toxicity remains a high concern for most clinicians. Local anesthetic systemic 
toxicity (LAST) is a life-threatening adverse event associated with the increasingly prevalent utilization of local 
anesthetic (LA) techniques throughout various healthcare settings (Mulago hospital inclusive), with an incidence 
estimated to be 0.03%, or 0.27 episodes per 1000 peripheral nerve blocks.8

Although LA is being used in different hospital settings, it has severalside effects and possibilities of rare but serious 
complications. LAs have the possibility to produce various toxic effects in many tissues, especially heart and brain. All 
LAs have similar toxicity to some extent. However, the intensity of the toxicity varies among LAs, according to the 
chemical structure.9 Toxicity may result from inadequate administration in cases of high doses and inappropriate site of 
administration.10 Acute neurotoxicity and cardiac toxicity are derived from unexpectedly high serum concentration. 
Allergic reactions are also observed in some cases, especially following the use of ester structure drugs. Chronic toxicity 
is provoked when nerve fibers are exposed to local anesthetics at a high concentration for a long duration.11

Nonetheless, there are limited data on knowledge, attitudes and practices regarding local anesthetic use among non- 
anaesthesia health-care professionals both globally and locally. Therefore, this study aimed to determine the knowledge, 
attitudes and practices regarding local anaesthetic use among non-anaesthesia health-care professionals at Mulago 
National Referral Hospital.

Materials and Methods
This study used a cross-sectional research design and a quantitative research approach. The sample size was 43 
(determined using Yamane’s (1967) formula) non-anaesthesia health-care professionals (11 from Mulago dental ward 
and 32 from casualty and surgical outpatient ward). Simple random sampling was used to select participants. Data was 
collected using a questionnaire. Data was analyzed using STATA 15 through the use of descriptive statistics. This study 
was approved by the Research Ethics Committee. Informed consent was obtained from each study participant.

Results
Questionnaires were administered to all the 43 non-anaesthesia health-care professionals. The response rate of the study 
was 100%. The non-anaesthesia health-care professionals in Mulago casualty and surgical outpatient ward were 3 
specialists, 17 senior house officers, 7 medical officers and 5 clinical orthopedic house officers. The mean age was 32 
±4.55 years. Majority of the non-anaesthesia health-care professionals were male (87.50%) (Table 1). The non- 
anaesthesia health-care professionals in Mulago dental ward were 5 specialists and 6 senior house officers. Majority 
(63.64%) were males. 64.63% of the non-anaesthesia health-care professionals had experience in administering LA of 20 
years and above. The mean age of the non-anaesthesia health-care professionals was 44 ±11.23 years (Table 2). Table 3 
shows that regarding the toxic dose of Lidocaine, 46.88% were knowledgeable while 53.13% were not knowledgeable. 
Similarly, while 21.88% were knowledgeable about the toxic dose for bupivacaine, 78.13% of the non-anaesthesia 
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Table 1 Details of Non-Anaesthesia Healthcare Professionals in Mulago Casualty and Surgical Outpatient Wards

Variable Category Profession (N=32) Overall n (%)

Specialist n (%) SHO n (%) MO n (%) COO n (%)

Gender Male 3 (100) 16 (94.12) 6 (85.71) 3 (60) 28 (87.50)
Female 0 (0) 1 (5.88) 1 (14.29) 2 (40) 4 (12.50)

Type of anaesthesia Local 3 (100) 16 (94.12) 7 (100) 5 (100) 31 (96.88)
General 0 (0) 1 (5.88) 0 (0) 0 (0) 1 (3.13)

Experience (in years) 1 to 5 0 (0) 10 (58.82) 4 (57.14) 2 (40) 16 (50)
6 to 10 0 (0) 6 (35.29) 3 (42.86) 3 (60) 12 (37.50)
11 to 15 1 (33.33) 1 (5.88) 0 (0) 0 (0) 2 (6.25)

16 to 20 2 (66.67) 0 (0) 0 (0) 0 (0) 2 (6.25)

Age (Mean ± SD) 32±4.55 years

Abbreviations: SHO, Senior House Officer; MO, Medical Officer; COO, Clinical Orthopedic Officer.

Table 2 Details of Non-Anaesthesia Healthcare Professionals in Mulago Dental Ward

Variable Category Profession (N=11) Overall n (%)

Specialist n (%) SHO n (%)

Gender Male 2 (40) 5 (83.33) 7 (63.64)
Female 3 (60) 1 (16.67) 4 (36.36)

Type of anaesthesia Local 5 (100) 6 (100) 11 (100)
General 0 (0) 0 (0) 0 (0)

Experience 1 to 10 years 1 (20) 3 (50) 4 (36.36)

11 to 19 years 0 (0) 0 (0) 0 (0)
20 to 29 years 1 (20) 3 (50) 4 (36.36)

30 to 39 years 3 (60) 0 (0) 3 (27.27)

Age (Mean ± SD) 44 ±11.23 years

Abbreviation: SHO, Senior House Officer.

Table 3 Knowledge About Local Anesthetic Use Among Non-Anaesthesia Health Professionals at Mulago Casualty and Surgical 
Outpatient Wards

Item Category Profession (N = 32) Overall 
n (%)

Specialist 
n (%)

SHO 
n (%)

MO 
n (%)

COO 
n (%)

Are you aware of the toxic dose for lidocaine? Yes 2 (66.67) 9 (52.94) 3 (42.86) 1 (20) 15 (46.88)

No 1 (33.33) 8 (47.06) 4 (57.14) 4 (80) 17 (53.13)
Are you aware of the toxic dose for mepivacaine? Yes 0 (0) 1 (5.88) 0 (0) 1 (20) 2 (6.25)

No 3 (100) 16 (94.12) 7 (100) 4 (80) 30 (93.75)

Are you aware of the toxic dose for bupiva caine? Yes 1 (33.33) 5 (29.41) 0 (0) 1 (20) 7 (21.88)
No 2 (66.67) 12 (70.59) 7 (100) 4 (80) 25 (78.13)

Do you know the signs of local toxicity? Yes 3 (100) 12 (70.59) 4 (57.14) 4 (80) 23 (71.88)

No 0 (0) 5 (29.41) 3 (42.86) 1 (20) 9 (28.13)
Do you know the antidotes used for toxicity 

treatment?

Yes 2 (66.67) 5 (29.41) 0 (0) 1 (20) 8 (25)

No 1 (33.33) 12 (70.59) 7 (100) 4 (80) 24 (75)

Are you aware of the side effects of local toxicity? Yes 3 (100) 5 (29.41) 0 (0) 2 (40) 10 (31.25)
No 0 (0) 12 (70.59) 7 (100) 3 (60) 22 (68.75)

Abbreviations: SHO, Senior House Officer; MO, Medical Officer; COO, Clinical Orthopedic Officer.
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health-care professionals were not knowledgeable. Table 4 shows that 72.73% were knowledgeable of toxic dose of 
Lidocaine, while 27.27% were not knowledgeable. Similarly, while 18.18% were knowledgeable about the toxic dose for 
bupivacaine. Figure 1 shows that with regard to the level of knowledge, 66.67% (2) of the specialists had an 
unsatisfactory level of knowledge, 76.47% (13) of the senior house officers had an unsatisfactory level of knowledge, 
100% (7) of the medical officers had an unsatisfactory level of knowledge and 80% (4) of the clinical orthopedic house 
officers had an unsatisfactory level of knowledge. Figure 2 shows that with regard to the level of knowledge, 20% (1) of 
the specialist had an unsatisfactory level of knowledge, 16.67% (1) of the senior house officers had an unsatisfactory 
level of knowledge. On the other hand, 80% (4) of the specialist had very satisfactory knowledge and 33.33% (2) of the 
senior house officers had very satisfactory knowledge.

Table 5 shows that 71.88% of non-anaesthesia health-care professionals do not administer LA to all patients in the 
same way. A total of 87.5% of the non-anaesthesia health-care professionals opined that there are no guidelines availed 
on how to administer LA in their department (100% of the specialist, 82.35% of the senior house officers, 85.71% of the 
medical house officers and 100% of the C.O.H.O). Table 6 shows that a total of 81.82% of non-anaesthesia health-care 
professionals do not administer LA to all patients in the same way (80% of the specialists, 83.33% of the senior house 
officers). Similarly, 72.73% of the non-anaesthesia health-care professionals do not test for LA allergy before injecting 
LA to patients (80% of the specialists and 66.67% of the senior house officers). Figures 3 and 4 show a total of 84.38% 

Table 4 Knowledge About Local Anesthetic Use Among Non-Anaesthesia Health Professionals at Mulago Dental Ward

Item Category Profession (N = 11) Overall n (%)

Specialist n (%) SHO n (%)

Are you aware of the toxic dose for lidocaine? Yes 3 (60) 5 (83.3) 8 (72.73)

No 2 (40) 1 (16.67) 3 (27.27)
Are you aware of the toxic dose for mepiva caine? Yes 2 (40) 1 (16.67) 3 (27.27)

No 3 (60) 5 (83.3) 8 (72.73)

Are you aware of the toxic dose for bupiva caine? Yes 1 (20) 1 (16.67) 2 (18.18)
No 4 (80) 5 (83.3) 9 (81.82)

Do you know the signs of local toxicity? Yes 5 (100) 5 (83.3) 10 (90.91)

No 0 (0) 1 (16.67) 1 (9.09)
Do you know the antidotes used for toxicity treatment? Yes 3 (60) 4 (66.67) 7 (63.64)

No 2 (40) 2 (33.33) 4 (36.36)

Are you aware of the side effects of local toxicity? Yes 4 (80) 5 (83.33) 9 (81.82)
No 1 (20) 1 (16.67) 2 (18.18)

Abbreviation: SHO, Senior House Officer.

Figure 1 Level of Knowledge of non-anesthesia health care professionals at Mulago casualty and surgical outpatient wards.
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(27) of the non-anaesthesia health-care professionals sterilize the site of injection (100% (3) of the specialists, 82.35% 
(14) of the senior house officers, 85.71% (6) of the medical officers, and 80% (4) of the clinical orthopedic officers). In 
addition, 93.75% (30) of the non-anaesthesia health-care professionals aspirate while administering LA (100% (3) of the 
specialists, 94.12% (16) of the senior house officers, 85.71% (6) of the medical officers, and 100% (5) of the clinical 
orthopedic officers). Figures 5 and 6 show a total of 63.64% (7) of the non-anaesthesia health-care professionals (83.33% 
(5) of the senior house officers and 40% (2) of the specialists) in the Mulago dental ward do not sterilize the site of 
injection. On the other hand, 90.91% (10) of the non-anaesthesia health-care professionals in the Mulago dental ward 
(100% (5) of the specialists and 83.33% (5) of the senior house officers) aspirate while administering LA.

Discussion
The study's finding of 46.88%, non-anaesthesia health-care professionals in Mulago casualty and surgical outpatient 
wards knowledgeable about the toxic dose for lidocaine, is two times the findings of Lopez et al where it was reported 

Figure 2 Level of knowledge of non-anesthesia healthcare professionals in Mulago dental ward.

Table 5 Attitude About Local Aesthetic Use Among Non-Anaesthesia Health-Care Professionals at Mulago Casualty and Surgical 
Outpatient Wards

Item Category Profession (N = 32) Overall 
n (%)

Specialist 
n (%)

SHO 
n (%)

MO 
n (%)

COO 
n (%)

Do you administer LA to all patients in the same way? Yes 1 (33.33) 4 (23.53) 3 (42.86) 1 (20) 9 (28.13)

No 2 (66.67) 13 (76.47) 4 (57.14) 4 (80) 23 (71.88)

Are there guidelines availed on how to administer LA in your 

department

Yes 0 (0) 3 (17.65) 1 (14.29) 0 (0) 4 (12.50)

No 3 (100) 14 (82.35) 6 (85.71) 5 (100) 28 (87.50)

Do you ask patients if they have drug allergies before 

treatment?

Yes 2 (66.67) 15 (88.24) 6 (85.71) 4 (80) 27 (84.38)

No 1 (33.33) 2 (11.76) 1 (14.29) 1 (20) 5 (15.63)

Do you test for LA allergy before injecting LA to patients? Yes 0 (0) 1 (6.25) 1 (14.29) 0 (0) 2 (6.45)

No 3 (100) 16 (94.12) 6 (85.71) 5 (100) 30 (93.75)

Do you give a test dose on routine basis? Yes 0 (0) 2 (11.76) 0 (0) 2 (40) 4 (12.50)

No 3 (100) 15 (88.24) 7 (100) 3 (60) 28 (87.50)

Do you prefer LA with adrenaline? Yes 1 (33.33) 8 (47.06) 4 (57.14) 1 (20) 14 (43.75)

No 2 (66.67) 9 (52.94) 3 (42.86) 4 (80) 18 (56.25)

What is your overall impression with LA use? Definitely helpful no risk 1 (33.33) 13 (76.47) 5 (71.43) 4 (80) 23 (71.88)

Definitely not helpful 1 (33.33) 0 (0) 0 (0) 1 (20) 2 (6.25)

Helpful but infection risk 1 (33.33) 4 (23.53) 2 (28.57) 0 (0) 7 (21.88)

Abbreviations: SHO, Senior House Officer; MO, Medical Officer; COO, Clinical Orthopedic Officer.
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that toxic dose for lidocaine was only known by 21% of respondents (36.6% anaesthesiologists; 5% surgeons). The study 
findings that 21.88% of the non-anaesthesia health-care professionals in Mulago casualty and surgical outpatient ward 
and 18.18% of the non-anaesthesia health-care professionals in Mulago dental ward being knowledgeable of the toxic 
dose for Bupivacaine are much lower than the findings of Lopez et al where 46.9% (85.4% anaesthesiologists, 7.5% 
surgeons) had knowledge of the toxic dose of Bupivacaine. The study findings regarding knowledge about toxic doses of 
Lidocaine and Bupivacaine in our setting are a clear representation of choice of local anaesthetic familiarity. In like 
manner, the findings regarding knowledge about the toxic dose of Mepivacaine in this study, 6.25%, clearly demonstrate 
the lack of access to this drug in our setting when compared to the findings in the study by Lopez et al where it was 
revealed that the toxic dose for mepivacaine was known by 19.8% (36.6% anaesthesiologists; 2.5% surgeons). This study 
found that antidote toxicity treatment was known by 25% of the non-anaesthesia health-care professionals in Mulago 
casualty and surgical outpatient ward disagrees with the findings of Lopez et al where the researchers reported that 
toxicity treatment was known by 59.3% (87.8% anaesthesiologists; 30% surgeons). However, this study result which 
shows that 90.91% of the non-anaesthesia health-care professionals in Mulago dental ward are in line with the findings of 
Lopez et al.

Table 6 Attitude About Local Aesthetic Use Among Non-Anaesthesia Health-Care Professionals at Mulago Dental Ward

Item Category Profession (N = 11) Overall n (%)

Specialist n (%) SHO n (%)

Do you administer LA to all patients in the same way? Yes 1 (20) 1 (16.67) 2 (18.18)

No 4 (80) 5 (83.33) 9 (81.82)
Are there guidelines availed on how to administer LA in your 

department

Yes 4 (80) 4 (66.67) 8 (72.73)

No 1 (20) 2 (33.33) 3 (27.27)

Do you ask patients if they have drug allergies before treatment? Yes 5 (100) 6 (100) 11 (100)
No 0 (0) 0 (0) 0 (0)

Do you test for LA allergy before injecting LA to patients? Yes 1 (20) 2 (33.33) 3 (27.27)

No 4 (80) 4 (66.67) 8 (72.73)
Do you give a test dose on routine basis? Yes 5 (100) 6 (100) 11 (100)

No 0 (0) 0 (0) 0 (0)

Do you prefer LA with adrenaline? Yes 4 (80) 6 (100) 10 (90.91)
No 1 (20) 0 (0) 1 (9.09)

What is your overall impression with LA use? Definitely helpful no risk 4 (80) 5 (83.33) 9 (81.82)

Definitely not helpful 0 (0) 0 (0) 0 (0)
Helpful but infection risk 1 (20) 1 (16.67) 2 (18.18)

Abbreviation: SHO, Senior House Officer.

Figure 3 Sterilization of injection site non anaesthesia healthcare professional at Mulago catualty and surgical outpatient.
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This study’s findings show that 43.75% of the non-anaesthesia health-care professionals in Mulago casualty and 
surgical outpatient and 90.91% of the non-anaesthesia health-care professionals in Mulago dental ward prefer LA with 
adrenaline corroborates with the results of a study carried out by Krishnamurthy et al where it was reported that 98% of 
the dentists preferred local anesthetic with adrenaline. This study results which revealed that 72.73% of the non- 

Figure 4 Aspiration while administering LA non anaesthesia healthcare professional at Mulago catualty and surgical outpatient.

Figure 5 Sterilization of injection site non anaesthesia healcare professional at Mulago dental word.

Figure 6 Aspiration while administering LA non anaesthesia healthcare professional at Mulago dental word.
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anaesthesia health-care professionals in Mulago dental ward and 93.75% of the non-anaesthesia health-care professionals 
in Mulago casualty and surgical outpatient do not test for LA allergy before injecting LA to patients disagrees with the 
findings of Das et al where it was established that 85.5% of the clinicians admitted testing for LA allergy before injecting 
LA to the patient. However, this study's findings also confirm the results of a study carried out amongst dentists by 
Krishnamurthy et al where it was reported that only 3% admitted that they give test dose on a routine basis, implying that 
majority of the participants do not give test dose on a routine basis. This study’s finding which shows that 93.75% of the 
non-anaesthesia health-care professionals in Mulago casualty and surgical outpatient ward and 90.91% of the non- 
anaesthesia health-care professionals in Mulago dental ward aspirate while administering LA is in stark contrast with the 
findings of a study carried out by Khalil (2014) that only 4% of the participants performed injection aspiration in all LA 
injection techniques.12 This finding also diverges from the findings of a study carried out by Kaira and Dabral (2014) 
which indicated that a total of 49% of general dental practitioners and specialists do not perform aspiration when 
injecting local anesthetics.

Conclusion
Non-anaesthesia health-care professionals in Mulago casualty, surgical outpatient and Mulago dental (46.88% and 21.88%, 
respectively) are more knowledgeable about the toxic dose and signs of local anaesthetic toxicity for Lidocaine than 
Bupivacaine. Non-anaesthesia health-care professionals lack knowledge about the toxic dose of Mepivacaine (93.75%). 
Non-anaesthesia health-care professionals in Mulago prefer LA with adrenaline. More than 70% of non-anaesthesia health- 
care professionals do not test for LA allergy before injecting LA into patients. More than 84% of non-anaesthesia health-care 
professionals will ask their patients whether they have drug allergies before administering local anaesthetics. 90.91% of the 
non-anaesthesia health-care professionals in Mulago aspirate while administering LA.
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