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Abstract 

Introduction 
Approaches to airway management have undergone a dramatic transformation since the advent of 
video laryngoscopy (VL). Access to VLs for anaesthesia providers (AP) in operating theatres in South 
Africa has not previously been described, and the current usage is unknown.  

Methods 
We designed a cross-sectional survey investigating AP access and type of VL, as well as AP usage of 
VL in general, in obstetric anaesthesia, and in patients infected with SARS CoV-2. By using a 
combination of survey and direct contact audit we attempted to contact all medical facilities with 
an operating theatre in South Africa. 

Results 
98% (661/676) of hospitals provided responses to the survey or were contacted directly via 
telephone.  Of the total 559 hospitals with operating theatres, 65% (362/559) had access to a VL.  
84% (1983/2357) of theatres are found in hospitals which have access to a VL.  Larger hospitals are 
more likely to have video laryngoscopes.  The C-MAC® and GlideScope® VL account for 85% of 
devices found in South Africa.  71% (395/559) of hospitals reported providing obstetric theatre 
services, while 58% (229/395) of these reported having access to a VL.  54% (301/559) of hospitals 
reported performing intubations on patients infected with SARS-CoV-2, of these 79% (238/301) 
reported having access to a VL. 

Discussion 
Our data quantified the expected inequality in the distribution of VLs.  There are large discrepancies 
between the different provinces, as well as between state and privately funded hospitals in South 
Africa.  Despite having become a common device, VL is underutilized, even in high-risk populations. 



Introduction  
 

Approaches to airway management have undergone a dramatic transformation since the advent of 

video laryngoscopy (VL).1  Since their introduction around the turn of the century, a plethora of new 

VLs and other indirect laryngoscopes have been developed.2  The use of video laryngoscopy quickly 

gained popularity for intubation in a variety of clinical scenarios and settings, including use by 

prehospital care providers, emergency physicians, intensivists, otolaryngologists, anaesthesiologists 

and other airway experts.1  VLs create an indirect view of the upper airway, which has been shown 

to improve glottic visualization, especially in anatomically difficult intubation, increasing first-pass 

success rates and decreasing accidental oesophageal intubations.3  Most current airway 

management  guidelines now agree that a VL should ideally be present in all locations where airway 

interventions and intubation take place4.  The Difficult Airway Society (DAS) 2015 guidelines for 

management of unanticipated difficult intubation in adults state that “all anaesthetists should be 

trained to use, and have immediate access to, a videolaryngoscope,”5 while in 2018 the DAS 

“Guidelines for the management of tracheal intubation in critically ill adults.” suggests the use of VL in the 

presence of a difficult airway or as a rescue strategy when the direct laryngoscope has failed.6  In 

the recent literature authors have asked the question “Has the time really come for universal 

videolaryngoscopy?”7 but for this to take place, access to VL must first be quantified and improved 

upon if necessary. 

Access to VLs for anaesthesia providers in operating theatres in South Africa has not previously been 

described, and the current usage is unknown.  International patterns vary considerably.  A survey in 

India by Shruthi in 2020 showed that only 42% of Indian anaesthetists had access to VL, despite the 

All India Difficult Airway Association 2016 Guidelines stating: “…all anaesthesiologists should have 

access to a VL.”8  In Hungary, Nagy performed a national survey of availability of VLs and alternative 

intubation devices and found that only 65% of respondents had access.9  By contrast, Cook showed 

that by 2017, VL was already available in 91% of UK operating theatres.  However, this data must be 

interpreted with caution, as they only achieved a 67% response rate.10 

In 2021 South Africa was estimated to have a population of 60,14 million people with a gross 

domestic product (GDP) of $788 billion US dollars.11  South Africa spends approximately 8.6% of its 

GDP on health, of which half is spent in the private sector, catering for only 16% of the population.  

The remaining 84%, however, carry a far greater burden of disease and depend on the under-

resourced public health sector.12  79% of doctors work in the private sector, leaving only 21% of 



doctors for the public (State) sector.13  The distribution of airway equipment such as VLs is unknown 

in either sector. 

In the global COVID-19 pandemic, the use of VL increased, as many organisations and protocols 

advised its use in patients with suspected or confirmed SARS CoV-2 infection.14,15  The availability 

and usage of VL in patients infected with SARS CoV-2 in South Africa is unknown. 

Another emerging use for VL is in obstetric anaesthesia, where difficult and failed intubation remain 

relatively more common despite advances in airway management.16  Historically, the incidence of 

failed intubation among the pregnant population is estimated to be up to eight times that of the 

non-pregnant population.17  Complications of general anaesthesia remain a leading cause of 

pregnancy-related anaesthetic mortality globally, and have accounted for over 50% of anaesthetic-

related deaths, many of them airway related.18  The usage and availability of VL in obstetrics in South 

Africa is unknown. 

We aimed to describe anaesthesia providers’ accessibility and usage of video laryngoscopes in South 

Africa. The primary outcome was to describe the proportion of operating theatres in which VL is 

available. 

Secondary outcomes included describing the distribution of VL accessibility, use and type across 

State- and private-funded hospitals and, by province, the most common VLs in SA, the use of VL as 

per the South African Society of Anaesthesiologists’ (SASA) COVID-19 Airway Management 

Guidelines,15 and the proportion of institutions that use VL as their first choice in anaesthesia for 

obstetric and COVID-19 patients. 

 

Methods 
 

To describe the proportion of operating theatres in which VL is available, we designed a cross-

sectional survey of all medical facilities with an operating theatre in South Africa.  Facilities in which 

general anaesthesia is not performed, or where practitioners were unwilling to consent to divulge 

information, were excluded.  Ethics approval was granted by the Human Research Ethics Committee 

of the Faculty of Health Sciences of the University of Cape Town (HREC 649/2021).  Facility names 

were included in the questionnaire only for administrative purposes to ensure that a hospital’s data 

had been collected, track responses and eliminate multiple entries.  



To identify all facilities, the South African National Department of Health was contacted and 

supplied a list of 323 State hospitals with registered operating theatres. The four major private 

hospital groups,19-22 together with other members of the National Hospital Network,23 supplied a 

list of 350 private healthcare facilities, and the three military hospitals were included.  This yielded 

a comprehensive list of 676 hospitals.  Sample size for the survey was calculated using the Yamane 

(1961) formula [n = N / (1 + Ne^2)], (where n= corrected sample size, N = population size, and e = 

margin of error, set at e = 0.05),  which has been well validated for determining cluster sample 

sizes.24  We estimated a requirement of at least 250 responses for adequate power for the primary 

outcome, but aimed to achieve at least 175 in the State sector and 190 in the private sector to allow 

subgroup analysis. 

An invitation to participate in the survey was advertised in the South African Society of 

Anaesthesiologists’ weekly newsletter during November 2021 and shared via anaesthesia social 

media platforms around South Africa.  A brief introduction to the study was provided, and informed 

consent was taken before being able to move onto the survey form.  To ensure confidentiality, no 

personal information which could identify the person submitting the data was captured.  Data were 

entered into a REDCap (Research Electronic Data Capture) registry, using anonymous electronic data 

entry.  The REDCap database is maintained on a secure University of Cape Town server and registry 

is password- protected, with only the investigators able to access the raw data. 

During December 2021, individual hospitals that had not yet had an entry into the database were 

contacted directly by telephone.  An anaesthesia provider or the nurse in charge of the theatre 

complex was interviewed and verbal consent obtained, or the survey link was emailed to them for 

completion.  Hospitals were excluded when they had been directly contacted but the theatre staff 

were unwilling to divulge any information, or if contacted ten or more times on various days and 

times and the investigators were unable to directly communicate with any relevant theatre staff.  

When more than one identical entry was identified, the duplicates were removed. When duplicates 

within a hospital had conflicting responses regarding the availability of a VL, we presumed some 

staff were unaware of the VL’s existence, and accepted the entry that confirmed the presence of a 

VL.  Where duplicates conflicted with respect to the number of theatres, the greater number was 

chosen, as not all clinicians are aware of all areas in which surgical/interventional procedures are 

regularly performed under anaesthesia, such as cardiac catheterization laboratories and 

interventional radiology theatres.  When more than one entry was identified for a hospital with a 



conflicting response related to the use of VL in obstetric and COVID-19 cases, the majority response 

within the entries received was used. 

 

Results 
 

We collated data on 676 hospitals, 98% (661/676) of these hospitals provided responses to the 

survey.  The remaining 2% (15/676) were excluded because they were uncontactable [14 hospitals], 

or clinicians declined to provide information [one hospital].  Fifteen percent (102/676) of hospitals 

did not physically have an operating theatre, or it was non-operational when contacted.  The 

remaining 83% (559/676) of hospitals across South Africa were included in the study database as 

having operating theatre facilities to address the primary outcome. 

Of the total 559 hospitals with operating theatres, 65% (362/559) had access to a VL. The 

distribution of theatres per hospital ranged from 1 to 35, with a heavily right-skewed distribution 

(mode of 2, median of 3, and average of 4.2). Hospitals with fewer theatres were less likely to have 

access to a VL; all facilities with more than 7 theatres reported availability of VL. 

 

 

Figure 1.  Relationship between number of operating theatres and access to VL.  
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Overall, only 20% (18/88 hospitals) of single theatre hospitals had access to a VL.  As the number of 

theatres increased, so did the chances of the hospital having access to a VL; all private hospitals with 

more than three theatres had access, while in the State service this transition occurred only when 

hospitals had more than seven theatres. (Figure 1). 84% (1983/2357) of theatres are found in 

hospitals which have access to a VL 

 

The majority (87%, 265/305) of private hospitals had access to VL, compared to a minority (38%, 

97/254) of State-funded hospitals.  When analysed on the basis of theatres per hospital, this equates 

to 95% (1371/1437) of private operating theatres being in hospitals which had access to VL, whereas 

in the State service this was only 67% (612/920).   

Overall, 73% (265/362) of hospitals with access to VL are privately funded, while 80% (157/197) 

without VL are funded by the State. 

The lowest availability was reported in Limpopo Province, where 6% (2/36) of State funded hospital 

have access, while the greatest occurred in Gauteng Province, where availability was 88% (123/139). 

(Figure 2)  



Figure 2. Access to VL by province and sector 

 

The C-MAC® (Karl Storz, Tuttlingen, Germany) and the GlideScope® (Verathon international), 

accounted in total for 85% of devices. (Figure 3) 

 

Figure 3. Number of hospitals with specific VL brands 
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Amongst hospitals in South Africa, 71% (395/559) reported providing obstetric theatre services.  

Overall, 58% (229/395) reported having access to a VL, and 25% (57/229) routinely used VL as their 

first line choice for obstetric patients requiring intubation.   

In 49% (150/305) of private hospitals, obstetric services were available, with 90% (135/150) of these 

having access to a VL, and 30% (41/135) using VL as their first-line laryngoscopy device.  In 96% 

(245/254) of state hospitals audited, obstetric care was available, with 38% (94/245) having access 

and 17% (16/94) routinely choosing VL as their first choice for obstetric laryngoscopy. 

Fifty-four percent (301/559) of the 559 hospitals specifically reported performing intubations and 

theatre cases on patients confirmed and presumed to be infected with SARS-CoV-2. Of these, 79% 

(238/301) had access to a VL, of which 61% (146/238) used it routinely as their first-choice device 

for laryngoscopy in this patient cohort.  Of private hospitals, 95% (164/173) had access to a VL and 

65% (107/164) of those chose to use VL as their first choice of laryngoscopy for COVID-19.  Fifty-

eight percent (74/128) of State-funded hospitals performing intubations on patients infected with 

SARS-CoV-2 had access to a VL, and 53% (39/74) choose to use VL routinely. 

 

Discussion  
 

Across South Africa, 65% of hospitals with functioning operating theatre facilities have access to 

video laryngoscopes.  When this is adjusted to account for the size of facilities and number of 

theatres per hospital, 84% of theatres are found in hospitals which have access to a VL.  This finding 

is far higher than expected, and may reflect the effect of new guidelines and practices during the 

COVID pandemic on purchasing and provisioning of equipment.  To compare this to international 

standards is difficult, as this metric has not been well described in the literature.  It is significantly 

higher than the 42% in India shown by Shruthi et al.,8 although the 25.8% survey response rate may 

undermine the statistical accuracy of this figure. Nagy et al.9 in Hungary had a similarly poor 

response rate (21.6%), but demonstrated that only 65% of anaesthesiologists who responded have 

availability to VL.  In contrast, Cook et al. achieved a 67% survey response rate in the United Kingdom 

in 2017, demonstrating that 91% of hospitals had access to VL.  By using a combination of survey 

and direct contact audit, our study achieved a 97.8% response rate for hospitals in South Africa, and 

thus hopefully provides a reliable benchmark for the availability of VL at the end of 2021. 



Our data quantify the expected inequality in the distribution of VLs in South Africa.  The majority of 

VLs are based in private hospitals, and the doctors working in the private sector are more likely to 

use a VL when it is available.  A prime example is in the provision of obstetric anaesthesia, which is 

particularly high risk, in a very sensitive patient group.  Here, patients receiving general anaesthesia 

in the state sector have only a 6.5% (16/245) chance that the anaesthesia provider will use VL, while 

private-sector patients have more than a four-fold higher likelihood (27.3%, 57/395).  Furthermore, 

for State patients where there is access to VL, there is a 17% (16/94) chance that it would be used 

for first line laryngoscopy, while this is nearly doubled in private hospitals (30%, 41/135). 

The incorporation of video laryngoscopes into COVID-19 intubation guidelines was based on several 

assumptions, which remain unproven in the literature.  The highest viral load of severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) is found in the sputum and upper airway 

secretions,25 and video laryngoscopy was recommended in patients infected with COVID-19, to 

increase the distance between the operator and the patient’s face, to reduce the risk of 

contamination.26  In addition, video laryngoscopy offers a better view of the glottic entrance and 

can facilitate a quick-pass first-attempt tracheal instrumentation.27  This is particularly important in 

this patient population, in whom desaturation occurs very rapidly on induction, and who have a high 

rate of airway-related adverse events.28,29  Our data suggests that despite the promulgation of 

national guidelines30 in many hospitals where there is access to VL, this equipment is still not 

routinely used for infectious patients.  This may speak to a lack of practitioner familiarity, training 

or confidence with the technology. 

Overall, South Africa can be regarded as an Upper Middle-Income Country (UMIC).  However, there 

is an enormous discrepancy in the level of healthcare services provided between the large 

metropolitan and deep rural areas, as well as between provinces.  This is accentuated by the 

disparity between State- and privately-funded facilities.  While the best of South Africa is on par 

with standards of care in high-income, developed countries; rural South Africa  may more accurately 

reflect the situation in underdeveloped regions of Africa, and elsewhere in the world.  This provides 

a window on practice which may be unique, allowing contrasts within a single country that may 

elucidate otherwise disparate international data.  The data presented here, while very specific to 

the South African context, may improve the generalizability of interpretation of data from a wide 

range of settings.  Certainly, it provides impetus to undertake the further research necessary to 

establish whether our findings are generalisable to the rest of Africa.   

 



Strengths of this study include the robust response rate and thorough sampling of hospitals across 

the country.  Limitations include the lack of physical auditing of equipment within the hospitals, 

(which would be a very useful but mammoth undertaking), and the reliance on knowledge and 

recollection of staff contacted in the individual facilities.  Some assumptions were made with respect 

to the discrepancies in duplicate responses, and the information on VL use was limited to a few 

simple questions.  For instance, we did not gather information on the deliberate use of VL for 

anticipated anatomically difficult airways.  However, this study has now established a baseline for 

further work. 

 

Conclusion  
 

Video laryngoscopy is available in the majority (65%) of hospitals in South Africa.  Larger facilities 

are more likely to have a VL, and more than four-fifths of operating theatres nationally can access a 

device.  Despite having become a common device, VL is underutilized, even in high-risk populations.  

Further research will be required to examine the perceived or actual barriers to VL use in our 

context, address the educational needs in terms of knowledge and/or skill gaps, and further quantify 

the impact of video laryngoscopy on patient outcomes in South Africa in the future. 
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