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Abstract 

 

Background  

Adequate documentation of details relating to spinal anaesthesia for caesarean section is 

important, both to ensure a safe and pleasant experience for the parturient, and to provide 

evidence that an acceptable standard of care was applied in the event of subsequent 

medicolegal action.  

On the basis of recent research conducted at the University of Cape Town, documentation of 

details of spinal anaesthesia at a level 2 obstetrics hospital was inadequate. In the 

aforementioned study, 12 main aspects were regarded as essential for documentation. It was 

hypothesised that a contributing factor to poor record-keeping was inadequate knowledge of 

the practitioner, of the theory and practice of spinal anaesthesia. 

Methods 

South African anaesthesia registrars (Universities of Cape Town, Free State, KwaZulu-Natal, 

Pretoria, Witwatersrand, Sefako Makgatho, Walter Sisulu, Stellenbosch) who are members of 

the South African Society of Anaesthetists (SASA) were contacted and invited to engage in 

an online completion of the questionnaire. A single best answer multiple choice questionnaire 

(20 questions) encompassing the following important aspects of documentation was utilised 

to assess knowledge of spinal anaesthesia for caesarean section: 

1 Applied anatomy and physiology. 

2 Equipment considerations. 

3 Factors influencing block height. 

4 Testing of the block, including management of breakthrough pain. 

5 Pharmacology. 

Demographic details of participants were also documented. 

Data were transcribed from the questionnaires to an Excel spreadsheet, and coded 

appropriately for analysis by statistical software (MedCalc® Statistical Software version 

20.218 (MedCalc Software Ltd, Ostend, Belgium; https://www.medcalc.org; 2023). The 

Shapiro-Wilk test tested for normal distribution. Subgroup comparisons within demographic 
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categories were performed using non-parametric tests (Mann-Whitney-U test for two 

independent samples and the Kruskal-Wallis one-way analysis of variance test for multiple 

independent groups). An alpha value < 0.05 was regarded as indicating statistical 

significance. Backward multiple linear regression analysis was performed with participant 

scores as the dependent variable and demographic variables as the independent variables. 

Backward logistic regression analysis was performed with passed/failed as the dependent 

variable and demographic variables as the independent variables. 

Results 

A total of 126/400 responses were received, with a response rate of 31% and margin of error 

7.3%. Participants’ questionnaire scores were not normally distributed. The median score was 

50% (95% confidence interval (CI) 45% to 50%; range 20% to 75%). Overall, a knowledge 

score greater than 50% was achieved by 51.5% of registrars and 48.4% achieved lower than 

50% average score. Secondary analysis showed weak associations between demographic 

variables and the scores achieved. 

Conclusions 

This questionnaire revealed a considerable knowledge deficit amongst anaesthesia registrars 

in South Africa of various aspects of the practice of SA for CS. Areas of training, including 

applied anatomy and physiology, equipment considerations, factors affecting block height, 

testing of block height and management of breakthrough pain, and pharmacology, require 

focused educational intervention, including simulation. This would improve documentation 

on the anaesthesia record and the quality of the experience of SA for CS for patients, and 

reduce medicolegal proceedings and ultimately patient morbidity and mortality. 

 

 

 

 

  



9 
 

Chapter 1: Introduction  

Adequate documentation of details relating to spinal anaesthesia for caesarean section is 

important, both to ensure a safe and pleasant experience for the parturient, and to provide 

evidence that an acceptable standard of care was applied in the event of subsequent 

medicolegal action.  

The quality of documentation of details of the procedure and block level during spinal 

anaesthesia for caesarean section at a level 2 obstetrics hospital was inadequate.1 In this  

retrospective folder analysis, 12 main aspects were regarded as essential for documentation. 

Of the 12 variables, 7 or 8 were recorded in 23% and 32% of the charts respectively, and 90% 

of the anaesthesia charts had inadequate documentation.1 It was hypothesised that a 

contributing factor to this poor record-keeping was inadequate knowledge by the practitioner. 

The purpose of this research project was therefore to evaluate the knowledge of South 

African anaesthesia registrars of the theory and practice of spinal anaesthesia for caesarean 

section. 
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Chapter 2: Publication-ready Paper 

The manuscript “Knowledge of South African anaesthesia registrars of the theory and 

practice of spinal anaesthesia for caesarean section” has been prepared according to the 

instructions to authors of SAJAA. 

Instructions to authors for SAJAA can be found online at 

https://www.sajaa.co.za/index.php/sajaa/about/submissions, and are reproduced in 

Appendix1.   
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Abstract 

Background  

Adequate documentation of details relating to spinal anaesthesia for caesarean section is 

important, both to ensure a safe and pleasant experience for the parturient, and to provide 

evidence that an acceptable standard of care was applied in the event of subsequent 

medicolegal action.  

On the basis of research conducted at the University of Cape town  (M du Toit), 

documentation of details of spinal anaesthesia at a level 2 obstetrics hospital was inadequate.1 

In this study, 12 main aspects were regarded as essential for documentation. It was 

hypothesised that a contributing factor to poor record-keeping was inadequate knowledge of 

the practitioner of the theory and practice of spinal anaesthesia for caesarean section. 

Methods 

South African anaesthesia registrars (Universities of Cape Town, Free State, KwaZulu-Natal, 

Pretoria, Witwatersrand, Sefako Makgatho, Walter Sisulu, Stellenbosch) who are members of 

the South African Society of Anaesthetists (SASA) were contacted and invited to engage in 

an online completion of the questionnaire.  

A single best answer multiple choice questionnaire (20 questions) encompassing the 

following important aspects of documentation was utilised to assess knowledge of spinal 

anaesthesia for caesarean section: 

1 Applied anatomy and physiology. 

2 Equipment considerations. 

3 Factors influencing block height. 

4 Testing of the block, including management of breakthrough pain. 

5 Pharmacology. 

Data were transcribed from the questionnaires to an Excel spreadsheet. Reporting was 

anonymous and did not distinguish between universities. The response rate was noted, and 

results calculated (percentage correct answers). Demographic details of participants were also 

documented.  Subgroup comparisons within demographic categories were performed.  
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Results 

A total of 126/400 responses were received, with a response rate of 31% and margin of error 

7.3%. Participants’ questionnaire scores were not normally distributed. The median score was 

50% (95% confidence interval (CI) 45% to 50%; range 20% to 75%). Overall, a knowledge 

score greater than 50% was achieved by 51.5% of registrars and 48.4% achieved lower than 

50% average score. Secondary analysis showed weak associations between demographic 

variables and the scores achieved. 

Conclusions 

This questionnaire revealed a considerable knowledge deficit amongst anaesthesia registrars 

in South Africa of various aspects of the practice of SA for CS. Areas of training, including 

applied anatomy and physiology, equipment considerations, factors affecting block height, 

testing of block height and management of breakthrough pain, and pharmacology, require 

focused educational intervention, including simulation. This would improve documentation 

on the anaesthesia record and the quality of the experience of SA for CS for patients, and 

reduce medicolegal proceedings and ultimately patient morbidity and mortality. 
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Introduction 

Adequate documentation of details relating to spinal anaesthesia (SA) for caesarean section 

(CS) is important, both to ensure a safe and pleasant experience for the parturient, and to 

provide evidence that an acceptable standard of care was applied in the event of subsequent 

medicolegal action.  

The quality of documentation of details of the procedure and block level during spinal 

anaesthesia for caesarean section at a level 2 obstetrics hospital was inadequate.1 In this 

retrospective folder analysis, 12 main aspects were regarded as essential for documentation. 

The 12 variables that contribute to patient safety and comfort were the following: 

1. Report of an aseptic technique 

2. Needle type, gauge and length 

3. Lumbar vertebral level at which the dura was punctured 

4. Number of passes of the needle at each level attempted 

5. Experience of paraesthesia 

6. Clear cerebrospinal fluid flow after dural puncture 

7. Local anaesthetic and dose administered 

8. Opioid and dose administered 

9. Method used for testing the block 

10. Dermatomal level of sensory block 

11. Adequate surgical anaesthesia, or intervention if surgical anaesthesia was inadequate, 

including unilateral block 

12. Documentation in recovery area of ability to lift legs, or dermatomal level of sensory 

block. 

Of the 12 variables, 7 or 8 were recorded in 23% and 32% of the charts respectively, and 90% 

of the anaesthesia charts had inadequate documentation.1 It was hypothesised that a 

contributing factor to this poor record-keeping was inadequate knowledge by the practitioner. 

The purpose of this study was to assess the knowledge of South African anaesthesia registrars 

pertaining to the theory and practice of spinal anaesthesia for caesarean section. 
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Methods 

This cross- sectional study was conducted amongst South African anaesthesia registrars, from 

the following universities: University of Cape Town, University of Free State, University of 

Kwa-Zulu Natal, University of Pretoria, University of Witwatersrand, Sefako Makgatho 

Health Sciences University, Walter Sisulu University and University of Stellenbosch. Ethics 

Approval was obtained from the Human Research Ethics Committee of the Faculty of Health 

Sciences of the University of Cape Town (HREC ref 763/2021, Appendix 2). 

A total of 400 anaesthesia registrars were identified at commencement of the study. Each 

university was contacted to identify their number of registrar training posts.  

Registrars who were members of the South African Society of Anaesthetists (SASA) were 

contacted via email through SASA and the South African Registrar Forum of 

Anaesthesiologists and invited to complete an online questionnaire.  

An electronic link was published weekly in the SASA newsletter to improve awareness of the 

project conducted during a 4 month period from August 2022 to December 2022. 

Google Forms, a secure platform for creating and managing web -based databases and 

surveys, was utilised for this purpose. The electronic link also contained an information letter 

to participants explaining the rationale of the study and that de-identified data was securely 

collected and captured. Participation was voluntary and completing the questionnaire 

indicated implicit consent.  

For the purposes of the study, a single best answer multiple choice questionnaire (20 

questions) was designed. This modality of testing has established educational validity, used 

by the Colleges of Medicine of South Africa. Encompassing the following important aspects 

of documentation: 

1. Applied anatomy and physiology. 

2. Equipment considerations. 

3. Testing of the block, including management of breakthrough pain. 

4. Factors influencing block height. 

5. Pharmacology. 
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Furthermore, demographic details of participants were also documented by completing 5 

questions. 

A time period of 75 minutes was suggested for completion of responses to the 20 questions. 

The response rate was noted, and results calculated (percentage correct answers). Reporting 

was anonymous and did not distinguish between universities. The pass mark was set at 50% 

percent. 

A free online webinar will be conducted by Professors D van Dyk (UCT), DG Bishop 

(UKZN) and RA Dyer (UCT) upon publication of this study. Each question in the 

questionnaire will serve as a discussion point in the webinar. Feedback will be requested 

from participants as to their perceived benefit of the overall educational exercise. 

Overall, it is intended that documentation will be improved, and that aspects of training 

requiring attention will be identified, thus ultimately benefitting patient care. 

 

Questionnaire: Single shot spinal anaesthesia for caesarean section (correct answers are 

indicated) 

Participant demographics 

Age, sex, years of anaesthesia experience, years of registrar experience, training institution 

 

Applied anatomy 

Q1 What is the highest vertebral interspace at which a spinal needle should be inserted? 

 

a L1-L2 

b L2-L3 

c L3-L4 ✓ 

d L4-L5 

 

Q2 Concerning the intercristal line (Tuffier’s line): 
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a The palpated level agrees with that in the non-pregnant state 

b Local anaesthetic is more commonly administered at a higher level than estimated by 

the anaesthetist ✓ 

c The level is at L2-L3 on a radiological image 

d It is safe to inject local anaesthetic at the L2-L3 level 

 

Q3 What is the sympathetic/sensory innervation of the uterus? 

 

a T5-T9 

b T10-L1 ✓ 

c T10-L4 

d L1-L4 

 

Q4 The sensory outflow from the peritoneal cavity travels mainly via the: 

 

a Vagus nerve 

b Phrenic nerve 

c Greater splanchnic nerve ✓ 

d Coeliac nerve 

 

Q5 What is the uppermost dermatome which gives sensory supply to the peritoneal 

cavity? 

 

a T2 
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b T3 

c T4 

d T5 ✓ 

Q6 With respect to high spinal anaesthesia: 

 

a  There is complete paralysis of the phrenic nerve 

b There is predominantly ventilatory failure 

c Cardiac afferents T2-T6 are blocked 

d Bradycardia is frequent ✓ 

 

Equipment considerations 

 

Q7 As regards aseptic technique: 

 

a  Povidine iodine is superior to chlorhexidine in alcohol 

b The alcohol component of chlorhexidine in alcohol is neurotoxic ✓  

c Both iodine and alcohol are inactivated by blood 

d The wearing of gloves and mask is not essential 

 

Q8 Concerning spinal needles: 

 

a  Quincke needles are atraumatic 

b The incidence of post-dural puncture headache is closely related to needle gauge when 

Whitacre needles are used 
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c The incidence of post-dural puncture headache is closely related to needle gauge when 

Quincke needles are used ✓ 

d There are no available 22G atraumatic needles 

 

Q9 For spinal anaesthesia in morbidly obese parturients: 

 

a 25G x 90 mm atraumatic needles are usually adequate 

b Quincke needles are advised 

c The next longest available needle after the 25G x 90 mm needle is 96 mm 

d 25G x 103 mm needles usually suffice ✓ 

e 25 x 120 mm needles are easy to insert without using an epidural needle as a conduit 

 

Q10 Concerning the use of uterine displacement devices: 

 

a Maternal cardiac output is not affected by their use 

b Unilateral block is likely if the device is placed immediately after performance of 

spinal anaesthesia 

c Neonatal acid base status is unaffected by their use ✓ 

d The benefits of these devices are limited to the period after surgery has commenced 

 

Factors affecting block height    

 

Q11 Concerning the position of the operating table after the performance of spinal 

anaesthesia: 
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a Adoption of the head-down position is ineffective in achieving a higher block when 

using hyperbaric bupivacaine 

b Adoption of the anti-Trendelenburg position is advisable in response to early spinal 

hypotension 

c The head-up position reduces block height when isobaric bupivacaine is used 

d Adoption of the neutral table position with a support beneath the shoulders reduces 

upward spread of hyperbaric bupivacaine ✓ 

 

Q12 With respect to the baricity of local anaesthetic bupivacaine in obstetrics: 

 

a The baricity of a solution is the ratio of the specific gravity of the solution to that of 

water 

b Isobaric bupivacaine does not change in baricity when injected into CSF 

c Isobaric bupivacaine is associated with a block level on average 2 dermatomes higher 

than the hyperbaric solution  

d Isobaric bupivacaine is associated with a higher incidence of cervical blocks than the 

hyperbaric solution ✓ 

 

Pharmacology 

 

Q13 Considering dosing of spinal bupivacaine and fentanyl: 

 

a Seven mg of 0.5% hyperbaric bupivacaine plus 10 µg fentanyl is usually an adequate 

dose for spinal anaesthesia for caesarean section 

b Incremental doses of spinal fentanyl until 50 µg result in proportionally increasing 

analgesic effect 
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c The dose of hyperbaric spinal bupivacaine should be reduced in morbidly obese 

patients 

d At standard spinal doses, the odds of inadequate spinal anaesthesia are higher in 

preterm parturients ✓ 

 

Q14 With respect to intrathecal morphine for caesarean section: 

 

a Peak analgesic effect is at 30 minutes 

b The ideal dose is 250 µg 

c Side effects in theatre are common 

d In high-income countries, the incidence of clinically significant respiratory depression 

is 1/10,000 ✓ 

e Monitoring in South African state hospital wards is adequate for the detection of 

delayed respiratory depression 

 

Testing of the block 

 

Q15 Concerning modalities of sensory block testing: 

 

a Loss of sensation to light touch appears to be the best predictor of adequate surgical 

anaesthesia ✓ 

b Testing of a single modality is regarded as adequate 

c The time to onset of sensory blockade of touch, cold and pinprick is similar 

d The dermatomal level of sensory blockade to cold is lower than that of light touch and 

pinprick 
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Q16 What is the best site at which to test a sensory block to the T1 level? 

 

a Immediately above nipple level 

b Suprasternal notch 

c Manubriosternal angle 

d Upper inner aspect of the arm ✓ 

 

Q17 With respect to the Bromage Score: 

 

a Grade 1: Unable to move ankles or toes = complete block (100%) 

b Grade 2: Unable to flex the knee, but free movement of feet = almost complete block 

(66%)✓ 

c Grade 3: Just able to flex the hip with free movement of the knee = partial block 

(33%) 

d Grade 4: Free movement of ankles and toes = no block (0%) 

 

Q18 With respect to motor block: 

 

a Immobility of the legs indicates adequate surgical anaesthesia 

b Ability to flex the hips suggests inadequate surgical anaesthesia ✓ 

c Adequate surgical anaesthesia is associated with a 40% reduction in forced expiratory 

manoeuvres 

d A weak hand grip indicates motor block to T1-T2 

 

Management of breakthrough pain 
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Q19 With respect to management of breakthrough pain by a specialist anaesthetist: 

 

a Successful medico-legal claims for awareness under general anaesthesia are 

commoner than for pain during caesarean section under spinal anaesthesia 

b Breakthrough pain experienced before delivery is usually easily resolved using 

intravenous opiates 

c Ketamine is an ideal agent for managing breakthrough pain 

d Discomfort after delivery is best managed with small doses of propofol, short-acting 

opiate and nitrous oxide ✓ 

 

Q20 Also related to breakthrough pain: 

 

a Midazolam has great benefit in the setting of intraoperative pain 

b Full documentation of the event is not necessary 

c The administration of face mask oxygen following supplemental analgesia is not 

recommended 

d Follow-up consultation with a patient experiencing intraoperative discomfort is 

essential ✓  

 

Data Analysis: 

Data were transcribed from the questionnaires to an Excel spreadsheet, and coded appropriately 

for analysis by statistical software (MedCalc® Statistical Software version 20.218 (MedCalc 

Software Ltd, Ostend, Belgium; https://www.medcalc.org; 2023). The Shapiro-Wilk test tested 

for normal distribution. Subgroup comparisons within demographic categories were performed 

using non-parametric tests (Mann-Whitney-U test for two independent samples and the 

Kruskal-Wallis one-way analysis of variance test for multiple independent groups). An alpha 

value < 0.05 was regarded as indicating statistical significance. Backward multiple linear 
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regression analysis was performed with participant scores as the dependent variable and 

demographic variables as the independent variables. Backward logistic regression analysis was 

performed with passed/failed as the dependent variable and demographic variables as the 

independent variables. 

 

Results 

A total of 126/400 responses were received, with a response rate of 31% and margin of error 

7.3%. The majority of registrars were aged between 31 and 35 years (52.3%), 50.8% were 

female; 66.7% were in their first and second year of anaesthesia training, and 32.5% were in 

their third and final year; 10.4% had passed their final FCA part 2 examination; 89.6% had 

not completed their training. Regarding previous experience in anaesthesia (post- community 

service), 26.9 % had more than 2 years’ experience, and 81% had less than 4 years’ 

experience. 57.9 % of registrars rated their knowledge of spinal anaesthesia for caesarean 

section as above average and, 34% rated their knowledge as average, and 1.6% as insufficient 

or limited. Table 1 displays the demographic properties of the respondents. 

 

Table 1: Demographic details according to grouping: 

 Label Groups 
Number of 

Participants 
Proportion 

Age 

(years) 

0 No response 1 0.8% 

1 0 1 0.8% 

2 27-30 y 30 23.8% 

3 31-35 y 66 52.4% 

4 36-39 y 23 18.3% 

5 >40 y 5 4.0% 

Experience 

(years) 

0 0 1 0.8% 

1 1-2 y 53 42.1% 

2 3-4 y 38 30.2% 

3 4-5 y 16 12.7% 

4 >5 y 18 14.3% 

Rate knowledge 0 0 1 0.8% 
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1 Excellent 7 5.6% 

2 Above average 73 58.4% 

3 Average 43 34.4% 

4 Insufficient 1 0.8% 

5 Limited 1 0.8% 

Gender 

0 No answer 1 0.8% 

1 Prefer not to say 3 2.4% 

2 Male 58 46.0% 

3 Female 64 50.8% 

Training year 

0 No response 1 0.8% 

1 Year 1 50 39.7% 

2 Year 2 34 27.0% 

3 Year 3 17 13.5% 

4 Year 4 24 19.0% 

Passed FCA 
No No 112 89.6% 

Yes Yes 13 10.4% 

Requiring 

Additional training 

0 No response 1 0.8% 

1 Strongly agree 8 6.3% 

2 Agree 48 38.1% 

3 Neutral 34 27.0% 

4 Disagree 29 23.0% 

5 Strongly disagree 6 4.8% 

 

Note: One participant did not provide demographic information (Grouping zero in the table) 

 

Participants’ questionnaire scores were not normally distributed. The overall median score 

was 50% (95% confidence interval (CI) 45% to 50%; range 20% to 75%) (Figure 1). A 

knowledge score greater than 50% was achieved by 51.5% of registrars. 
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Figure 1: Distribution of the participants’ total questionnaire scores (N=126). 
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Figure 2 portray the proportions of correct answers by the 126 participants to the 20 

questions.  

Figure 2: Proportions of correct answers. 

 

 

Error bars indicate 95% confidence intervals. 

(Note: Error bars that do not include the 50% dotted line are statistically significantly 

different from a 50% score (p<0.05). 
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Subgroup analysis: 

Of the 126 respondents, 13 had passed the FCA examinations. Of these, 10 (76.9%, 95% CI 

46.1% to 95.0%) scored 50% or greater. The median score was 50% (95% CI 47.7% to 

62.3%; range 40% to 70%). For the 112 without the FCA examination, the median score was 

45%, 95% CI 45 to 50%, range 20-75%). The Hodges-Lehmann median difference was 5% 

(95% CI  0 to 15%), P=0.0477. In several demographic categories, there were small numbers 

of participants in the extremes of the categorical scales. These were Age, Experience, 

Rated_Knowledge and Additional_Training. These were consolidated into two groups per 

category, for comparative purposes, as portrayed in Table A1 in the Appendix. Small, 

statistically significant, score differences (5%) were found between the following two 

consolidated demographic groups:  Levels 1 & 2 of experience, Levels 1 & 2 of Self rated 

knowledge. Details of the subgroup analyses are presented in Tables A2 and A3 of the 

Appendix. 

In the regression analyses, the following independent variables were strongly correlated: 

Passed_FCA and Training_Year (r=0.495), as well as Experience and Age (r=0.448). Thus 

the variables Passed_FCA and Age were not entered into the analyses. The multiple linear 

regression final model was:  

 

%𝑆𝑐𝑜𝑟𝑒 = 0.41 + (0.057 ∗ 𝑅𝑎𝑡𝑒𝑑𝐾𝑛𝑜𝑤𝑙𝑒𝑑𝑔𝑒) − (0.051 ∗ 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒)

+ (0.020 ∗ 𝑇𝑟𝑎𝑖𝑛𝑖𝑛𝑔𝑌𝑒𝑎𝑟) 

 

The strength of the association was weak (Adjusted R2=0.103, Multiple correlation 

coefficient 0.354). Table A4 in the Appendix depicts the computer software output of the 

final model. 

Regarding a score of 50% or greater as a “pass” mark, backward logistic regression also 

indicated that Rated_Knowledge and Training_Year were predictive of a “pass”. The logit 

equation was: 

 

𝑙𝑜𝑔𝑖𝑡(𝑝𝑎𝑠𝑠) = −1.562 + (0.734 ∗ 𝑅𝑎𝑡𝑒𝑑𝐾𝑛𝑜𝑤𝑙𝑒𝑑𝑔𝑒) + (0.290 ∗ 𝑇𝑟𝑎𝑖𝑛𝑖𝑛𝑔𝑌𝑒𝑎𝑟) 

 

The association was weak (R2=0.054; C-statistic 0.624, 95% CI 0.533 to 0.709). Table A5 in 

the Appendix displays the computer software output for the final model. 
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Discussion 

This single best answer multiple choice questionnaire encompassing applied anatomy and 

physiology, equipment considerations, factors affecting block height, testing of the block, 

including management of breakthrough pain, and relevant pharmacology, were utilised to 

assess South African anaesthesia registrars’ knowledge of these aspects of SA for CS. A total 

of 126/400 responses were received, with a response rate of 31% and a margin of error of 

7.3%. 

Following a recent publication concerning documentation in the anaesthesia record, of details 

of SA for CS at a level 2 obstetrics hospital in South Africa,1 which found that records were 

inadequate, it was hypothesised that a contributing factor was inadequate knowledge of the 

practitioner of the theory and practice of spinal anaesthesia for caesarean section. A good 

score in response to the questions compiled by 3 content experts, DvD, DGB and RAD, 

would likely result in improved documentation and hence management of patients, including 

breakthrough pain, during SA for CS. A webinar is to be presented, with each question 

serving as a learning focus for the participants. The evidence for the correct answers to the 

questions posed, was provided after the survey, and consisted mostly of pertinent publications 

in each case, together with some expert opinion. 

Data collection was done over a 4-month period, to allow ample time between major 

examination dates and holiday periods. Regular reminders from the South African Society of 

Anaesthesiologists and the South African Registrars’ Forum of Anaesthesiologists were 

issued on a weekly basis to improve registrar participation.  

 

The median score was poor; 50% for the 20 questions, and a knowledge score greater than 

50% was achieved by only 51.5% of registrars. 

 

Knowledge scores regarding applied anatomy and physiology revealed that the majority of 

registrars were unable to correctly answer that L3-L4 is the highest vertebral interspace at 

which a spinal needle should be inserted.2 Although the cord commonly ends opposite the 

lower border of L1 or at the L1-L2 interspace, it may extend as low as L3. It was found that 

the cord reached L2 in 43% of women but only 27% of men.2 Only 58% of registrars 

correctly answered the question concerning the intercristal line. Also known as Tuffier’s line, 

this surface marking joins the iliac crests and is commonly used to identify lumbar 

interspaces, but is not an entirely reliable method. Although the mode is the lower border of 
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L4 to the L4-L5 interspace, the level may vary from L3-L4 to L5-S1, resulting in a major 

source of error.2 Ultrasound examination has shown that in 50% of patients the puncture level 

is more cephalad than documented in the anaesthesia record.3 Improved understanding of 

these anatomical landmarks could protect patients from inadvertent spinal cord damage. 

 

Regarding the sympathetic/ sensory innervation of the uterus, only 45% of registrars correctly 

answered T10-L1.4 The sensory outflow from the peritoneal cavity, via the greater splanchnic 

nerve,4 was only correctly answered by 43% of registrars. 41% correctly answered T5 as the 

uppermost dermatome which gives sensory supply to the peritoneal cavity.5 Clearly, accurate 

knowledge of these details of innervation is crucial for the provision of surgical anaesthesia 

during SA for CS. 

 

High spinal anaesthesia is a rare, but potentially devastating complication during CS. With 

respect to this clinical scenario, only 46% correctly indicated that bradycardia is frequent. 

Clinical teaching is thus required to reduce maternal mortality due to high spinal anaesthesia 

and, given its rarity, additional education on a simulator is advisable. A recent guideline on 

the management of this condition should serve as a useful adjunct to such teaching.6  

 

With respect to equipment, evaluation of registrars’ knowledge regarding aseptic technique 

showed that most (86 %) were aware that the alcohol component of chlorhexidine in alcohol 

is neurotoxic. Alcohol induced neurolysis is well established and is used therapeutically in a 

number of procedures.7  

 

Concerning spinal needles, only 58% correctly answered that the incidence of post-dural 

puncture headache is closely related to needle gauge only when Quincke needles are used. 

Vallejo et al showed that the Quincke needle, introduced with its cutting bevel parallel to the 

direction of the dural fibers, still results in a higher frequency of post- dural puncture 

headache, as well as an increased requirement for epidural blood patch compared with 

atraumatic pencil point needles.8 The use of Quincke needles should thus be contraindicated 

in obstetric anaesthesia. Morbid obesity poses a major challenge in obstetric anaesthesia in 

South Africa. For spinal anaesthesia in morbidly obese parturients, only 47% of registrars 

correctly identified that 25G × 103 mm needles usually suffice, and there appeared to be 

sparse knowledge of the challenges associated with 25G × 120 mm needles. A detailed 

knowledge is required of the availability and techniques required for successful spinal- or 
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combined spinal-epidural anaesthesia for CS, and detailed guidelines should be established in 

this regard. Engagement with- and education of hospital procurement committees in the 

matter of pencil point needles and the necessity for the availability of the full range of needles 

for the morbidly obese, is urgently required throughout South Africa. 

 

Only 33% of registrars correctly answered that neonatal acid base status is unaffected by the 

use of uterine displacement devices. A recent randomized trial in healthy term pregnant 

women undergoing elective CS under SA, with a crystalloid co-load and prophylactic 

phenylephrine infusion, showed no difference in umbilical artery base excess between those 

placed in the supine horizontal position or with 15 degrees left tilt of the surgical table. 

However, phenylephrine requirements were higher and maternal cardiac output was lower in 

patients without tilt.9 An improved knowledge of the exact effects of the use of lateral tilt 

devices is thus essential. 

 

In the matter of factors affecting block height, 79% of registrars correctly answered that after 

performance of SA, adoption of the neutral table position with a support beneath the 

shoulders reduces upward spread of hyperbaric bupivacaine. Of concern is the fact that only 

11% correctly answered that isobaric bupivacaine is associated with a higher incidence of 

cervical blocks than the hyperbaric solution. Hallworth et al demonstrated that changes in 

baricity of the spinal injection are more important than the posture the patient adopts during 

the induction of SA, with decreasing baricity causing higher sensory block and increasing 

hypotension.10 Clearly, the knowledge of these aspects is currently deficient, and essential for 

safe practice. 

 

Concerning modalities of testing of the sensory block, only 18% of registrars correctly 

answered that loss of sensation to light touch appears to be the best predictor of adequate 

surgical anaesthesia.1 Regarding the best site at which to test a sensory block to the T1 level, 

63% correctly stated that it was the upper inner aspect of the arm.4 It was disturbing that not 

all registrars knew how to test for a block at T1, because any block higher than this level 

amounts to high spinal anaesthesia, with increased morbidity and mortality. 

 

With respect to the Bromage score, only 39% were aware that Grade 2 (the inability to flex 

the knee but free movement of the knee) indicates almost complete block.11 12 
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With respect to motor block only 19% correctly answered that the ability to flex the hips 

suggests inadequate surgical anaesthesia.13 Correct interpretation of motor block is essential, 

because this may serve as a guide to inadequacy of the sensory block. Regarding the 

management of breakthrough pain, only 29% of registrars correctly answered that discomfort 

after delivery is best managed with small doses of propofol, short-acting opiate and nitrous 

oxide.14 It was encouraging that 97% of registrars correctly answered that in the event of 

intraoperative breakthrough pain, follow-up consultation with the patient is essential. A 

recent report describes the medicolegal consequences of inappropriate or inadequate 

management of this situation in the United Kingdom.15  

 

Considering knowledge of the relevant pharmacology, in the matter of dosing of spinal 

bupivacaine and fentanyl, only 29% correctly answered that at standard spinal doses, the odds 

of inadequate spinal anaesthesia are higher in preterm parturients.16 With respect to 

intrathecal morphine for caesarean section, 52% correctly answered that in high-income 

countries, the incidence of clinically significant respiratory depression is 1/10,000.17 18 

Clearly, understanding the consequences of the dose of local anaesthetic and opiate is crucial 

to patient outcomes, in terms of block height, postoperative analgesia, and side effects, 

including respiratory depression. 

 

Analysis of associations between the demographic variables (age, gender, years of 

experience, completion of FCA 2 examination, self-identified requirement for further 

education/training in SA, and self-rating of knowledge) and test score, with 50% as the 

“pass” mark, showed that there were mostly weak associations. The study was however not 

powered for these comparisons.  

 

Conclusion 

This questionnaire revealed a considerable knowledge deficit amongst anaesthesia registrars 

in South Africa of various aspects of the practice of SA for CS. It is of concern that a total of 

13 questions in the questionnaire were associated with a score less than 50%. Areas of 

training, including applied anatomy and physiology, equipment considerations, factors 

affecting block height, testing of block height and management of breakthrough pain, and 

pharmacology, require focused educational intervention, including simulation. This would 

improve documentation on the anaesthesia record and the quality of the experience of SA for 
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CS for patients, and reduce medicolegal proceedings and ultimately patient morbidity and 

mortality. 
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Committee approval for all studies including case reports. The ethics committee 
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Authors are advised to involve medical statisticians at the protocol stage of their 
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MANUSCRIPT PREPARATION 
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subheadings. If in doubt, refer to 'uniform requirements' - www.icmje.org. 
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This information must be provided for ALL authors and must be submitted as a 

supplementary file. 

Email addresses of all author must be provided. 

ORCID number of ALL authors must be provided - if authors do not have ORCID, please 

register at https://orcid.org/ 

Abbreviations 

All abbreviations should be spelt out when first used and thereafter used 

consistently, e.g. 'intravenous (IV)' or 'Department of Health (DoH)'. 

Scientific measurements 
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Quotes should be placed in single quotation marks: i.e. The respondent stated: 

'...' Round brackets (parentheses) should be used, as opposed to square 

brackets, which are reserved for denoting concentrations or insertions in direct 

quotes. 

 

General formatting 

The manuscript must be in Microsoft Word or RTF document format. Text must be 1,5-

spaced, in 12-point Times New Roman font, and contain no unnecessary 

formatting (such as text in boxes, except for Tables). The manuscript must be free of track 

changes. 

Disclaimers should follow the Conclusion and it should be in the following order: 

Acknowledgements, Declaration conflict of interest, Funding source, Ethics 

declaration and ORCID. 

 

ILLUSTRATIONS AND TABLES 

If tables or illustrations submitted have been published elsewhere, the author(s) 
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be resized to increase resolution. Unformatted and uncompressed images must 
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Appendix 3: Information letter to participants 

Dear Registrar, 

 

Please take a few minutes to read through this letter which explains the purpose and detail of my 

research project. Your participation would provide very valuable information on the knowledge 

underpinning the practice of obstetric spinal anaesthesia in this country. If you choose to participate, 

kindly follow the supplied electronic link. 

 

Research project:  

Knowledge of South African anaesthesia registrars of the theory and practice of spinal anaesthesia 

for caesarean section 

Principal investigator: Dr Dominique van Dyk (Supervisor) 

Co- investigator: Dr Willem AP Ras (MMed candidate), Prof RA Dyer (Co- supervisor) 

Department of Anaesthesia and Perioperative Medicine 

University of Cape Town, South Africa 

UCT HREC Reference number: 763/2021 

 

Introduction: 

Adequate documentation of details relating to spinal anaesthesia for caesarean section is important, 

both to ensure a safe and pleasant experience for the parturient, and to provide evidence that an 

acceptable standard of care was applied, in the event of subsequent medicolegal action. A recent 

MMed study conducted at a level 2 obstetrics hospital affiliated with UCT, showed that 

documentation of the details of spinal anaesthesia is inadequate. It was hypothesised that a 

contributing factor to this poor record-keeping was inadequate knowledge of the practitioner. 
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Aim of the study: 

The aim of my study is to assess the knowledge of South African registrars pertaining to the theory 

and practice of spinal anaesthesia for caesarean section. The primary aim is to improve training and 

documentation.  Ultimately this would result in improved patient care. 

 

 

 

Participation in this study: 

Anaesthesia registrars from all South African universities are invited to participate in this study by 

completing the questionnaire consisting of 20 single best answer multiple choice questions. The 

following aspects will be covered: 

1. Demographic data 

2. Applied anatomy and physiology 

3. Equipment considerations 

4. Testing of the block, including management of breakthrough pain 

5. Pharmacology 

 

Participation in the study is entirely voluntary and anonymous. De-identified data will be collected 

and captured electronically via Google Forms. Data will be secured, password-protected and only 

available to the investigators of this study. Reporting will not distinguish between universities.  

 

If you choose to participate in my study, please do not do any preparation before attempting to 

answer the questionnaire. Please provide your best responses based on your existing knowledge. 

 

Benefits of participation 

The main benefit to you will be improved knowledge, in that the answers will be made available 

following completion of the study, and participation will qualify you to attend a free webinar 

conducted by Dr D van Dyk (UCT), and Professors David Bishop (UKZN) and Robert Dyer (UCT). In 

addition, references will be provided in the interest of your professional development.  
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Review of this research project: 

This study has been reviewed and approved by the Human Research Ethics Committee of the Health 

Sciences Faculty of the University of Cape Town Human, who can be contacted at 021 406 6338 in 

case of any concerns related to ethics, your rights or welfare as a participant. Completion of this 

online questionnaire constitutes consent, and implies that your answers and responses may be used 

for research purposes. 

 

Thank you for your participation. 

 

Sincerely  

 

Willem AP Ras (Anaesthetic Registrar UCT Department of Anaesthesia) 

Tel no: 082 674 1155 

e-mail: prinsloo.ras@gmail.com 
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Appendix 4: Google forms Questionnaire
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Appendix 4: Questionnaire with correct answers. 

Questions 

Single shot spinal anaesthesia for caesarean section 

 

Participant demographics 

Age, sex, years of anaesthesia experience, years of registrar experience, training institution 

 

Applied anatomy 

 

Q1 What is the highest vertebral interspace at which a spinal needle should be inserted? 

 

a L1-L2 

b L2-L3 

c L3-L4 ✓ 

d L4-L5 

 

Q2 Concerning the intercristal line (Tuffier’s line): 

 

a The palpated level agrees with that in the non-pregnant state 

b Local anaesthetic is more commonly administered at a higher level than estimated by the 

anaesthetist ✓ 

c The level is at L2-L3 on a radiological image 

d It is safe to inject local anaesthetic at the L2-L3 level 

 

Q3 What is the sympathetic/sensory innervation of the uterus? 
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a T5-T9 

b T10-L1 ✓ 

c T10-L4 

d L1-L4 

 

Q4 The sensory outflow from the peritoneal cavity travels mainly via the: 

 

a Vagus nerve 

b Phrenic nerve 

c Greater splanchnic nerve ✓ 

d Coeliac nerve 

 

Q5 What is the uppermost dermatome which gives sensory supply to the peritoneal cavity? 

 

a T2 

b T3 

c T4 

d T5 ✓ 

 

Q6 With respect to high spinal anaesthesia: 

 

a  There is complete paralysis of the phrenic nerve 

b There is predominantly ventilatory failure 

c Cardiac afferents T2-T6 are blocked 

d Bradycardia is frequent ✓ 

 

Equipment considerations 
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Q7 As regards aseptic technique: 

 

a  Povidine iodine is superior to chlorhexidine in alcohol 

b The alcohol component of chlorhexidine in alcohol is neurotoxic ✓  

c Both iodine and alcohol are inactivated by blood 

d The wearing of gloves and mask is not essential 

 

Q8 Concerning spinal needles: 

 

a  Quincke needles are atraumatic 

b The incidence of post-dural puncture headache is closely related to needle gauge when 

Whitacre needles are used 

c The incidence of post-dural puncture headache is closely related to needle gauge when 

Quincke needles are used ✓ 

d There are no available 22G atraumatic needles 

 

Q9 For spinal anaesthesia in morbidly obese parturients: 

 

a 25G x 90 mm atraumatic needles are usually adequate 

b Quincke needles are advised 

c The next longest available needle after the 25G x 90 mm needle is 96 mm 

d 25G x 103 mm needles usually suffice ✓ 

e 25 x 120 mm needles are easy to insert without using an epidural needle as a conduit 

 

Q10 Concerning the use of uterine displacement devices: 

 

a Maternal cardiac output is not affected by their use 



72 
 

b Unilateral block is likely if the device is placed immediately after performance of spinal 

anaesthesia 

c Neonatal acid base status is unaffected by their use ✓ 

d The benefits of these devices are limited to the period after surgery has commenced 

 

Factors affecting block height    

 

Q11 Concerning the position of the operating table after the performance of spinal anaesthesia: 

 

a Adoption of the head-down position is ineffective in achieving a higher block when using 

hyperbaric bupivacaine 

b Adoption of the anti-Trendelenburg position is advisable in response to early spinal 

hypotension 

c The head-up position reduces block height when isobaric bupivacaine is used 

d Adoption of the neutral table position with a support beneath the shoulders reduces upward 

spread of hyperbaric bupivacaine ✓ 

 

Q12 With respect to the baricity of local anaesthetic bupivacaine in obstetrics: 

 

a The baricity of a solution is the ratio of the specific gravity of the solution to that of water 

b Isobaric bupivacaine does not change in baricity when injected into CSF 

c Isobaric bupivacaine is associated with a block level on average 2 dermatomes higher than 

the hyperbaric solution  

d Isobaric bupivacaine is associated with a higher incidence of cervical blocks than the 

hyperbaric solution ✓ 

 

Pharmacology 
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Q13 Considering dosing of spinal bupivacaine and fentanyl: 

 

a Seven mg of 0.5% hyperbaric bupivacaine plus 10 µg fentanyl is usually an adequate dose for 

spinal anaesthesia for caesarean section 

b Incremental doses of spinal fentanyl until 50 µg result in proportionally increasing analgesic 

effect 

c The dose of hyperbaric spinal bupivacaine should be reduced in morbidly obese patients 

d At standard spinal doses, the odds of inadequate spinal anaesthesia are higher in preterm 

parturients ✓ 

 

Q14 With respect to intrathecal morphine for caesarean section: 

 

a Peak analgesic effect is at 30 minutes 

b The ideal dose is 250 µg 

c Side effects in theatre are common 

d In high-income countries, the incidence of clinically significant respiratory depression is 

1/10,000 ✓ 

e Monitoring in South African state hospital wards is adequate for the detection of delayed 

respiratory depression 

 

Testing of the block 

 

Q15 Concerning modalities of sensory block testing: 

 

a Loss of sensation to light touch appears to be the best predictor of adequate surgical 

anaesthesia ✓ 

b Testing of a single modality is regarded as adequate 

c The time to onset of sensory blockade of touch, cold and pinprick is similar 

d The dermatomal level of sensory blockade to cold is lower than that of light touch and pinprick 
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Q16 What is the best site at which to test a sensory block to the T1 level? 

 

a Immediately above nipple level 

b Suprasternal notch 

c Manubriosternal angle 

d Upper inner aspect of the arm ✓ 

 

Q17 With respect to the Bromage Score: 

 

a Grade 1: Unable to move ankles or toes = complete block (100%) 

b Grade 2: Unable to flex the knee, but free movement of feet = almost complete block (66%)✓ 

c Grade 3: Just able to flex the hip with free movement of the knee = partial block (33%) 

d Grade 4: Free movement of ankles and toes = no block (0%) 

 

Q18 With respect to motor block: 

 

a Immobility of the legs indicates adequate surgical anaesthesia 

b Ability to flex the hips suggests inadequate surgical anaesthesia ✓ 

c Adequate surgical anaesthesia is associated with a 40% reduction in forced expiratory 

manoeuvres 

d A weak hand grip indicates motor block to T1-T2 

 

Management of breakthrough pain 

 

Q19 With respect to management of breakthrough pain by a specialist anaesthetist: 
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a Successful medico-legal claims for awareness under general anaesthesia are commoner than 

for pain during caesarean section under spinal anaesthesia 

b Breakthrough pain experienced before delivery is usually easily resolved using intravenous 

opiates 

c Ketamine is an ideal agent for managing breakthrough pain 

d Discomfort after delivery is best managed with small doses of propofol, short-acting opiate 

and nitrous oxide ✓ 

 

Q20 Also related to breakthrough pain: 

 

a Midazolam has great benefit in the setting of intraoperative pain 

b Full documentation of the event is not necessary 

c The administration of face mask oxygen following supplemental analgesia is not 

recommended 

d Follow-up consultation with a patient experiencing intraoperative discomfort is essential ✓ 
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Appendix 6: Statistics 

Table A1: Consolidation of demographic categories into two categories. 

Demographic 
Original 

subgroups 
N New subgroups N 

Age 

1 1 

1 27 – 35 y 97 2 30 

3 66 

4 23 
2 > 40 y 28 

5 5 

Experience 

1 53 
1 1 – 4 y 91 

2 38 

3 16 
2 > 4 y 34 

4 18 

Rated_Knowledge 

1 7 
1 

Above average to 

excellent 
80 

2 73 

3 43 

2 Limited & insufficient 45 4 1 

5 1 

Requiring 

Additional_Training 

1 8 
1 

Strongly agree to 

agree 
56 

2 48 

3 34 

2 
Neutral to strongly 

disagree 
69 4 29 

5 6 

 

  



77 
 

Table A2: Results of within-category score comparisons (Mann-Whitney nonparametric tests for 

independent samples) 

Demographic Subgroup N 

Median 

score 

(IQR) 

95% CI 

(%) 

Score 

Range 

(%) 

H-L Median 

difference 

(95% CI) 

P 

(M-W) 

Passed FCA 

Yes 13 

50% 

(48.8 to 

61.3) 

(47.7 to 

62.3) 

(40 to 

70) 

5% 

(0.0 to 15) 

0.0477 

No 112 

45 

(37.5 to 

55) 

(45 to 

50) 

(20 to 

75) 

Requiring 

Additional Training 

Agree 56 

50% 

(35 to 53) 

(40 to 

50) 

(20 to 

75) 0.0% 

(-5 to 5) 

0.984 

Disagree 69 

50% 

(40 to 55) 

(45 to 

50) 

(20 to 

75) 

Age group 

27 – 35 y 97 

50% 

(40 to 50) 

(45 to 

55) 

(20 to 

75) 0.0% 

(-5 to 5) 

0.689 

>40 

y 
28 

47.5% 

(40 to 50) 

(40 to 

50) 

(20 to 

75) 

Experience 

1 – 4 y 91 

50% 

(40 to 55) 

(45 to 

50) 

(25 to 

75) -5% 

(-10 to 0.0) 

0.0135 

>4 y 34 

45% 

(35 to 50) 

(39.1 to 

50) 

(20 to 

75) 

Rated_Knowledge 

Above 

average to 

excellent 

80 

45% 

(35 to 50) 

(40 to 

50) 

(20 to 

75) 5% 

(0.0 to 10) 

0.0129 

Limited & 

insufficient 
45 50% 

(45 to 

55) 

(25 to 

75) 
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(45 to 

56.3) 

IQR = Interquartile range;  95% CI = 95% confidence interval;      H-L = Hodges-Lehmann;      M-W = 

Mann-Whitney test 
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Table A3: Results of the Kruskal-Wallis non-parametric one-way analysis of variance tests. 

Demographic Factor N 

Median score 

(IQR) 

Score range 

(%) 

P 

Gender 

1 3 

55% 

(47.5 to 58.9) 

(45 to 60) 

0.299 2 58 

50% 

(40 to 55) 

(20 to 75) 

3 64 

45% 

(37.5 to 52.5) 

(20 to 70) 

Training_Year 

1 50 

45% 

(35 to 55) 

(20 to 75) 

0.500 

2 34 

45 

(40 to 55) 

(20 to 70) 

3 17 

45% 

(38.8 to 55) 

(25 to 70) 

4 24 

50% 

(45 to 55) 

(25 to 70) 
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Table A4: Medcalc Statistical Software output for the final multiple linear regression model. 

Multiple regression 

Dependent Y Percent score 

Least squares multiple regression 

Method Backward 

Enter variable if P< 0.05 

Remove variable if P> 0.1 

  

Sample size 125 

Coefficient of determination R2 0.1252 

R2-adjusted 0.1036 

Multiple correlation coefficient 0.3539 

Residual standard deviation 0.1092 

Regression Equation 

Independent variables Coefficient Std. Error t P rpartial rsemipartial VIF 

(Constant) 0.4095             

RateKnowledge 0.05728 0.02120 2.701 0.0079 0.2385 0.2297 1.087 

ExperienceGroup -0.05094 0.02222 -2.292 0.0236 -0.2040 0.1949 1.026 

Training_year 0.02046 0.008858 2.310 0.0226 0.2055 0.1964 1.062 

Analysis of Variance 

Source DF Sum of Squares Mean Square 

Regression 3 0.2064 0.06880 

Residual 121 1.4416 0.01191 

  

F-ratio 5.7749 

Significance level P=0.0010 

Zero order and simple correlation coefficients 

Variable Percent_score RateKnowledge ExperienceGroup 

RateKnowledge 0.2221     
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ExperienceGroup -0.2261 -0.1588   

Training_year 0.1356 -0.2407 0.04623 

Residuals 

Shapiro-Wilk test 
for Normal distribution 

W=0.9895 
accept Normality (P=0.4594) 

Tuesday, March 7, 2023 16:08 

MedCalc® Statistical Software version 20.218 (MedCalc Software Ltd, Ostend, Belgium; https://www.medcalc.org; 2023) 
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Table A5: Medcalc Statistical Software output for the final logistic regression model. 

Dependent Y Pass_Fail_50 

  

Method Backward 

Enter variable if P< 0.05 

Remove variable if P> 0.1 

  

Sample size 
125 

Positive cases a 64 (51.20%) 

Negative cases b 61 (48.80%) 

a Pass_Fail_50 = 1 
b Pass_Fail_50 = 0 

Overall Model Fit 

Null model -2 Log Likelihood 
173.215 

Full model -2 Log Likelihood 167.992 

Chi-squared 5.223 

DF 2 

Significance level P = 0.0734 

Cox & Snell R2 0.04092 

Nagelkerke R2 0.05457 

Coefficients and Standard Errors 

Variable Coefficient Std. Error Wald P 

RateKnowledge 0.73431 0.39826 3.3996 0.0652 

Training_year 0.28981 0.16893 2.9431 0.0862 

Constant -1.56183 0.74823 4.3571 0.0369 

  

Variables not included in the model 

ExperienceGroup 

Odds Ratios and 95% Confidence Intervals  

Variable Odds ratio 95% CI 

RateKnowledge 2.0840 0.9548 to 4.5489 
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Training_year 1.3362 0.9595 to 1.8606 

Hosmer & Lemeshow test 

Chi-squared 1.9860 

DF 5 

Significance level P = 0.8511 

Classification table (cut-off value p=0.5) 

Actual group 
Predicted group 

Percent correct 
0 1 

Y = 0         29 32 47.54% 

Y = 1         18 46 71.87% 

Percent of cases correctly classified 60.00% 

ROC curve analysis 

Area under the ROC curve (AUC)  0.624 

Standard Error 0.0502 

95% Confidence interval 0.533 to 0.709 
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Contact information 

Corresponding author: Dr. Willem AP Ras 

Mailing address: D23 Department of Anaesthesia and Perioperative Medicine, Groote Schuur 

Hospital, Anzio Road, Observatory 7925, Cape Town, South Africa  

Phone Number: +27 21 404 5001 

E-mail address: rsxwil001@myuct.ac.za
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